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IHOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o ydebHOMy mpenmety "buonorusa" (manee - Ouosorus) Ha
YpOBHE cpefHero obmiero obpazoBaHus pa3zpaboraHa Ha ocHoBe denepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpa3oBanuu B Poccuiickoit @eaepaunny,
OI'OC COO, Konuenmuu mnpenopaBaHusi ydeOHOro mnpenmera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

YueOusiii npeamer «buonorus» yrmyonénnoro ypoBHs usydenust (10-11
KJIaCChl) SIBJIACTCS OJIHUM M3 KOMIIOHEHTOB IpeAMETHOW oOnactu «EcTtecTBEeHHO-
HayuHble mnpeaMerb». CornacHo mnonoxkenusMm OI'OC COO npoduibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SBIISIOTCS CIIOCOOOM
muddepennman  oOy4eHUsT Ha YPOBHE CpeaHero oOiiero oOpa3oBaHUs U
Npu3BaHbl O0ECHEYUTHh MPEEMCTBEHHOCTh MEXYy OCHOBHBIM OOIIMM, CpEIHUM
oOLIMM, CpEeTHUM MPOPECCHOHATBHBIM U BBICIIUM OoOpa3oBaHHeM. B To ke Bpems
KOKIBIM M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBbITh OpPHUEHTUPOBAH Ha
OPUOPUTETHOE pelIeHne O00pa30BaTENbHBIX, BOCIHUTATENbHBIX M Pa3BUBAIOIINX
3a/a4, CBS3aHHBIX € MpodopHeHTAMe OOy4aromMXcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW O00JIACTM HAYYHOTO 3HAHWUSA, CBA3AHHOIO C OMOJIOTHEH,
MEAMULIUHOM, KOJIOTHEeH, ICUXOIO0THeH, CHOPTOM MM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMy mpenmery "buonorus" ma€t mpeincraBiieHHE O
Heau M 3ajladax M3ydeHus: ydeOHoro mnpeamera «buonorus»y Ha yriayO0néHHOM
YPOBHE, ONpeesieT 00s3aTeibHOe (MHBAPUAHTHOE) MPEIMETHOE COICpKaHUE, €ro
CTPYKTYpUpOBAaHHME IO pasjernamM M TemaM, paclpeiesieHue IO Kiaccam,
PEKOMEHyeT TMOCIEAOBATEIbHOCTh HM3YyUYEHHUS Y4YeOHOro Marepuana c ydéTom
MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBs3€d, JIOTMKM y4eOHOro Impoliecca,
BO3pPACTHBIX OCOOEHHOCTEW oOyuaromuxcsi. B mporpamme 10 Ouosoruu
peanu3oBaH MPHUHIMI MPEEMCTBEHHOCTH C HW3YyYEHUEM OHOJOTMM Ha YPOBHE
OCHOBHOro  oOmero oOpa3oBaHus, Ojaromaps 4YeMy  [pOoCMaTpUBAaETCs
HalpaBJIE€HHOCTh HAa  IOCIEAyIOLlee pa3BUTUE  OWOJIOTUYECKUX  3HAHUH,
OpUEHTHPOBAaHHBIX Ha (OPMUPOBAHHUE €CTECTBEHHO-HAyYHOTO MHUPOBO33pPEHUS,
HKOJIOTMYECKOTO MBIIUICHHS], MPEACTAaBICHUI O 340pOBOM 00Opa3ze >KU3HH, Ha
BOCIIUTaHUE OEPEKHOTO0 OTHOIIEHUS K OKpYXKawIlehd npupogHoit cpeae. B
IporpaMme Mo OMOJIOTUH TAKXKE MOKAa3aHbl BO3MOKHOCTH y4eOHOTO IIpeIMETa
«buonorus»y B peammzanuu  TpedoBaHuit PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TPEAMETHBIM pe3ylibTaraM OOYy4YeHHS U B
(GopMUPOBaHNN OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOW  JIEATEIHHOCTH
0o0yJaromuxcsi MO0 OCBOCHUIO COJCpP)KaHHUS OHOJIOTHYECKOTO O00pa30BaHMS Ha
YpOBHE cpesiHero o01ero 0opa3oBaHusl.

VYuebnsiii npenMet «buonorus» Ha ypoBHE CpemHEro oOIero oopa3zoBaHus
3aBepiaeT OMOJIOTMYecKoe 00pa3oBaHUE B LIKOJIE W OPUEHTUPOBAH Ha



paciiipeHye M yriyOjgeHue 3HaHUN OOydaroluXcsl O UBOW MPUPOIE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OWOJIOrMH, SMOPHUONOTMM M OHOJOTMHM DPAa3BUTHS,
IE€HETHKH, CEIEKINN, OMOTEXHOJIOTHH, S3BOJTIOLMOHHOIO YYEHUS U DKOJIOTUH.

Nzyuenue yueOHOoro mnpenmera «buonorus» Ha yrayOJeHHOM ypOBHE
OPUEHTHPOBAHO Ha MOATOTOBKY OOYYAIOMIMXCSA K TMOCIEAYIOMIEMY MOJTYyYSHHIO
Ouonoruueckoro  oOpa3oBaHMsT B  BY3aX M OpraHU3alUAX  CPEIHETO
npogeccuoHanbHOro 00pa3zoBaHusi. OCHOBY €ro COJAEpPKaHUS COCTABISIET CUCTEMA
OMOJOTMYECKUX  3HAHWM, TOMYYEHHBIX TMpPH HU3YYCHHH  OOYyYaIOUUMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3/IeJOB OMOJOrMM HAa YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kmaccax 3TH 3HaHUS MONYyYarOT pa3BuTue. Tak,
paciiipeHsl U YIUIyOJIeHbl OMOJOIMYECKHE 3HAHUS O pACTEHMSIX, YKUBOTHBIX,
rpubax, OakTepusx, OpPraHu3Me 4YeJIOBEKa, OOUIMX 3aKOHOMEPHOCTSIX KHU3HHU,
JOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOTMYECKUE CBEJICHUS PUKIIATHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPble MOXHO HMCHOJb30BATh KAK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanus OMOJOTMYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TOJYYEHHBIMU OOYYAOUIMMHCS HpPU H3yYEHUU
($u3MKH, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpammel 1o ydeOHoMy mpeamety "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIII ¥ HBOJIOUMOHHBIA MOAXOAbl K HW3YYEHUIO OHOJIOTHUU.
CorylacHO UM, U3y4aroTCs CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPTaHM3aLMH, SBOJIOLUN OPTraHUYECKOr0 MUpa Ha 3eMIle,
COXpaHeHusi OHMOJIOTMUECKOro pa3HooOpasusi miaHetrel. Tak, B 10 kiacce
M3Y4YalOTCSd OCHOBBI MOJICKYJSIPHOM W KJIETOYHOM OWOJOTUM, IMOPHOJOTHH U
OMOJIOTUM Pa3BUTHS, TEHETUKH M CENEKIHH, OMOTEXHOJOTUU U CUHTETHYECKOU
OMONIOTHH, aKTYaJU3UPYIOTCA 3HAHUS OOydaromuxcsi 1o OOTaHUKE, 300JI0THH,
aHaToMuu, ¢usnonorun uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHHUe, OCHOBBI DKOJIOTHUHU U yueHue o ouocdepe.

VYuebnsiii npenmer  «buomorus»y  mpuszBaH  o0ecneynTh  OCBOCHUE
oOyJaronMMucss OMOJOTUYECKUX TEOPUN U 3aKOHOB, WJEH, MPUHLIUIIOB U MPaBul,
JIeXKAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTSX KIIETKH, OpraHu3Ma, MOMYJIsSIuH,
OMOIIEHO03a, YKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX TOCTHXKEHUSX, COBPEMEHHbIX
UCCJIEIOBAaHMIX B OMOJIOTUH, IPUKJIAJAHBIX acleKTaX OMOJIOruueckux 3HaHui. J{is
pa3BUTHS M TOAJAEpkKAHUS HWHTEpeca oOydaromuxcsi K OHMOJOTHMH Hapsay co
3HAYUTETBHBIM 00BEMOM TEOPETHUECKOr0 MaTepuana B COACpP>KaHUU MPOrPaMMBbl
no OMOJIOTHM MPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUS U Pa3BUTHS
TOM WM MHOW 00JacTHM OWOJNIOrMM, BKJIAJJOM OTEUYECTBEHHBIX U 3apyOeiHBIX
YU€HBIX B PEIIEHUE BAKHEUIINX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



[enps uzyuenust yueOHoro npeamera «buonorus» Ha yramyOnéHHOM ypOBHE —
OBJIaJIcHHEe  OOyYaroUIMMHUCA 3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid >KUBBIX CHCTEM PAa3HOIO0 paHra W NPUOOPETEHHE YMEHUU
MCIIOJIb30BaTh 3TU 3HAHMUS B (POPMHUPOBAHUHM MHTEpeca K OmpeAeséHHON obnactu
npodeccoHanbHON J1eATeNbHOCTH, CBSI3aHHOMW C OWOJOrHel, WM K BBIOOPY
y4eOHOT0 3aBEeICHUS IJIs1 TPOIOJKEHUS OMOJIOTMYECKOTr0 00pa3oBaHus.

JlocTikeHne 1enu  u3ydeHuss ydeOHoro mnpenmera «buonorums» Ha
yrayO0iIEHHOM ypOBHE 00E€CTIEYNBACTCS PEIICHUEM CISAYIONINX 3a/1a4:

OCBOEHHUE OOYYAIOIMIMMHCS CHUCTEMBbl OMOJIOTMYECKUX 3HAHMI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHIEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHUPA; O
CTPOEHHUU, MHOTO00pa3MM M OCOOCHHOCTSIX OHOJIOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALNs, BU, OMOreoleHo3, ornocdepa); 0 BELAAIOIINXCS OTKPBITUSAX
Y COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAaKOMJIEHUE OO0y4arouMxcs € METOJaMH IIO3HAaHUS KUBOW MPUPOIbL:
UCCIIEJIOBATEIbCKUMU ~ METOJaMH  OWOJIOTUYECKUX HayK (MOJIEKYJSIpDHOM H
KJIIETOYHOM OHOJIOTUH, HMOPHUONOTMU M OWOJOTMU PpPAa3BUTUA, TEHETUKU U
CeJIeKUMU, OWOTEXHOJOTMH M CHHTETHYECKOW OHMOJIOTUH, MaJ€OHTOJIOTHH,
AKOJIOTMH);  METOJAaMH  CaMOCTOSITEJIBHOTO  MPOBEACHUS  OMOJOTMYECKUX
UCCIIEIOBaHU B JlabopaTopuM U B mpupoje (HaOIOJeHUE, H3MEpEHHe,
HKCIIEPUMEHT, MOJICIMPOBAHUE);

OBJIaJICHHE OOYyYalOlMMHUCA YMEHUSMH: CaMOCTOATEIbHO  HaXOIUTh,
aHAJIM3UPOBaTh M HCIOJIb30BAaTh OMOJOTMYECKYIO HH(POPMALIMIO; MOJIb30BATHCS
OMOJIOTUYECKONW TEPMHUHOJIOTHEH M CHUMBOJIMKOW, YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLHUAIbHO-IKOHOMUYECKUMH U  IKOJOTHYECKHUMHU
npobjieMaMy 4YeJIOBEUYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATENBHOCTH IO
OTHOIIICHUIO K OKpY)Karolled MNPUPOIHON cpele, COOCTBEHHOMY 370POBBIO U
30POBBI0  OKpYXKAIOIMX  JIIOACH; OOOCHOBBIBATH U  COONIOJATh  MEpHI
npoduakTHKN WHGEKITMOHHBIX 3a00JIeBaHUI, TIpaBUia MOBEICHUS B MPUPOJE U
oOecrieueHns OE30MaCHOCTH COOCTBEHHOM JKM3HEACATEIHLHOCTH B UPE3BBIYANHBIX
CUTyallMsIX ~MOPUPOJHOTO M  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHbIE Hay4YHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00YyYarOIIMXCS UHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMIpPOLIECCE€ 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OMOJIOTHH, pEIIaeMbIMU €10 MpoOJeMaMH, METOJ0JIOTHUeH
OMOJIOTUYECKOTO UCCJIeI0BAHMS, POBEACHUS IKCIIEPUMEHTAIBHBIX
UCCJIeIOBAHUM, PEIICHUs] OMOJIOTHYECKUX 3a]1a4, MOJACIUPOBAHUS OMOIOTMUYECKUX
00BEKTOB U MPOIIECCOB;



BOCTIUTaHHUE y OOYYArOIIUXCS IICHHOCTHOTO OTHOIICHHS K JKUBOUM MPUPOJE B
IICJIOM U K OTZIEIBHBIM €€ 00BEKTaM U SBICHUSAM; (OPMHUPOBAHUE IKOJIOTHICCKOMH,
TCHETHYECKOM TPaMOTHOCTH, OOIIEld KyJbTypbhl TIOBEACHHS B IPHUPOJC;
WHTETPAINH €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYalONIMMHKCS ~ KOMIIETEHTHOCTH B PAIlMOHAIBHOM
IPUPOJIOTIONH30BAaHUH  (COOIOZICHNE MpaBWJI TOBEACHUS B TPHUPOJE, OXPaHBI
BUJIOB, DKOCUCTEM, OMocdephl), COXpaHEHUH COOCTBEHHOTO 370POBBSI M 370POBbSI
OKpyXaromux Jrojaei  (coOmiomeHus Mep npodUIaKTUKH — 3a00JIeBaHUM,
obOecrieueHre OE30MAaCHOCTH JKH3HEACATEIIPHOCTH B UYPE3BBIYAWHBIX CHUTYaITUSIX
OPUPOTHOTO M  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BAHHS
OMOJIOTMYECKHUX 3HAHUH M YMEHUH B MIOBCEHEBHOM KHU3HU;

CO3JaHMEe  yCIOBUWA 1T  OCO3HAHHOTO  BbIOOpAa  OOYYAIOIIUMHUCS
UHINBUYaTbHON o0Opa3oBarenbHOI TPaeKTOPUH, CHOCOOCTBYIOLIEH
MOCIEAYIoMEMY TPOo(EeCcCHOHATFHOMY CaMOOIIPENICTICHHIO, B COOTBETCTBHH C
WHIVUBUTyJIbHBIMA WHTEPECAMH M IIOTPEOHOCTSIMH PETHOHA.

OO111ee 4yncao 4acoB, OTBEAEHHBIX HAa M3y4YeHHE OMOJIOTMHU Ha YriiyOJIeHHOM
YpOBHE cpeaHero ooimiero odpasoBanus, cocrapisieT 204 gaca: B 10 kiacce — 102
yaca (3 gaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B Heziento).

Ot60p opraHu3alMOHHBIX (HOPM, METOJIOB M CPEICTB OOy4YeHHUS OMOJIOTHH
OCYIIECTBJISIETCSL ¢ Y4ETOM CIeUM(PUKU ero cojaepKaHUs U HalpaBICHHOCTH Ha
MPOJIOJDKEHUE  OMOJIOTMUECKOT0  00pa30BaHUS B OpPraHU3AIMIX  CPEIHETO
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTeIBbHBIM YCIOBUEM IIPH 00YYEHUH OMOJIOTHH Ha YriIyOJEHHOM ypOBHE
SBJISIETCSl TIPOBEJICHUE JIAOOPATOPHBIX W MpakThuueckux pabor. Taxxke yuactue
0Oy4Jaronuxcsi B BBIMIOJHEHUU MPOEKTHBIX U Y4eOHO-MCCIENOBATEIbCKUX padoT,
TEMaTHKa KOTOPBIX ONPENETSETCS YYHTEIeM Ha OCHOBE  HWMCIOIIUXCS
MaTepUaTbHO-TEXHUIECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHMA.



COIEPKAHUE OBYYEHUA

10 KUIACC

Copnep:kaHue mporpamMMbl, BBIJIEIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHass OnoyIorusi — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3BUTHS
Owonornu.  buwonormyeckue Hayku W W3y4aeMble  HMH  MPOOJICMBI.
OyHIaMEHTANIbHBIE, NPUKIAJAHBIE W IIOMCKOBBIE HAyYHBIE MCCIEIOBAaHUS B
ouonoruu.

3HayeHue Ouosioruu B (OPMUPOBAHUU COBPEMEHHOUM €CTECTBEHHO-HAYyUHOMU
kapTuHbl Mupa. [Ipodeccun, cBszanubie ¢ Ouosiorueil. 3HaueHue OHMOJIOTHUU B
IIPAKTUYECKON JEATENIBHOCTH YEJIOBEKA: MEIUIMHE, CEJIbCKOM XO3SMCTBE,
MPOMBIIIJIECHHOCTH, OXPAHE MTPUPOBI.

JemMmoHCTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. Jlapsus,
V. I'apgeir, I'. Mengens, B. 1. Bepnanckuii, U. I1. [1aBnos, . . Meunukos, H.
U. BaBunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMHM C JIPyTMMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. JKuBble cucTeMbl U X U3yUYeHHE

KuBble cucTteMbl Kak TpeaMeT uzyudeHus Ouosoruu. CBOWMCTBA >KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTb W LEJIOCTHOCTb,
CIO0XHOCTh W YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTb, CaMOOpPTaHHU3aIIMS,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3alvu JKUBBIX CHCTEM: MOJIEKYJISIPHBIN, KJICTOYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(6uoreonenoTnueckuit), OmochepHbiid. IIpolecchl, NPOUCXOASIINE B KUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKU >KUBOro. JKuW3Hb Kak (opma CyiecTBOBaHUS
Marepuu. Hayku, n3ydaroiime ,1uBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenne xuBbIX cucteM. Metonbl Ouonorndeckod Hayku. HaOmronenwe,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTeMaTu3alus, Metaananus. [IoHsTue o 3aBuCUMON U
HE3aBUCUMOM TmepemeHHoW. I[lmanupoBanne »skcriepuMmeHta. I[loctaHoBka w
npoBepka runote3. HymneBas rumnoresa. [lonarue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormyeckux JaHHbIX. OlEHKa JIOCTOBEPHOCTH TOJYyYEHHbIX
pe3yabTaToB. [IpuumHBI HCKaKEHUA pe3ynabTaroB HkcnepuMmenta. [lonsitue
CTaTUCTUYECKOTO TECTA.

JlemoHCTpauuu



Tabmuubl 1 cxeMbl: «OCHOBHBIE TpHU3HAKU >KU3HW», «buonornueckue
cuctembl», «CBOWCTBa JKHBOW Marepum», «YPOBHU OpPraHHU3alUdH KUBOU
npuponb», «CTpOCHHE >KUBOTHOW KiIeTKW», «TKaHM >KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuszMay, «buoreonenosy», «buocdepa», «Metoabl
U3YUYEHHUSI )KUBON TTPUPOIBD».

O6opynoBanue:  JnaboparopHoe  00OpyIOBaHHME Uil  TPOBEJCHUSA
HAOJIIOICHUI, U3MEPEHH, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonb30BaHWE pA3NIUYHBIX METOAOB IPH
M3YUYCHHU KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knetka — crpykTypHO-GyHKUMOHAIBHAS eIuHMIA KUBoro. HMcropus
oTKpbITUA KiIeTku. Pabotel P. ['yka, A. JleBenryka. Kinerounas teopus (T. lIBans,
M. Hlneiinen, P. Bupxo). OcCHOBHbIE TOJIO)KEHHUSI COBPEMEHHOUN KJIETOUHOMU
TEOPHH.

Metoasl  MOJEKYISIPHOM W KJIETOYHOW  OHWOJIOTMH:  MHUKPOCKOIIHS,
xpomatorpadus, 37eKTpoope3, METOA MEUYEHbIX aTOMOB, AUPPEpeHLnaTbHOE
HEHTPUPYTHUPOBAHNE, KyJIbTUBHPOBAHHE KIETOK. M3yuenue @urcuposanmvix
KJemokK. DIeKTpoHHasi MUKpockonus. Kongpokanvnas mukpockonus. Bumanvroe
(npudsicusHenHoe) uzyieHue Kiemox.

JemoHCTpanuu

[Toptpetsr: P. I'yk, A. JleBenryxk, T. llIBann, M. lIneinen, P. Bupxos, K. M.
bap.

Tabnuiel U cxeMbl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBIA MUKPOCKOI,
«Mcropust pa3sBUTUS METOJI0B MUKPOCKOITAW.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MUKPONPENApPaThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

IIpakTnueckass padora «lM3yuyeHue METONOB KJIETOYHOW OUOJIOTUU
(xpomartorpadus, anekrpodopes, auddepeHunanbHOE HEHTPUGYTHUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KIeTKH

XUMHUYECKHM COCTaB KIETKH. Makpo-, MUKPO- M YJIbTPAMHUKPOIIIEMEHTHI.
Bopga u e€ ponp Kak pacTBOpUTENS, pEAreHTa, ydyacTUe B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOPEryisiquu. MuHepaabHble BEIIECTBAa KIETKH, UX OMOJOTHYEcKas
poJib. PoJIb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKH. bHoJornuyeckne noJuMepbl. benku.
AMMHOKHCIIOTHBIM cocTaB 0enkoB. CTpyKTypbl 0eiakoBoil Mosekyibl. [lepBuunas
CTpyKTypa Oenka, NenTuaHas CBsi3b. BTOpuYHas, TpeTHUYHAsl, YETBEPTHUYHAS
cTpykrypbl. Jlenarypamusi. CpoiictBa OenkoB. Kiaccudukauus  Oenkos.
buonornueckue Qpynkium 6enkoB. /lpuonsl.



Yraesoaesl. MoHOCaxapu/ibl, qucaxapuibl, OJUTrOCaxapuabl U MOJIUCAXapHIbl.
O6mwmit maH cTpoeHUuss ©  (PU3UKO-XMMHUYECKHME CBOMCTBA  YIJIEBOJIOB.
buonoruueckne GyHKIIUN YTIIEBOOB.

Jlumunet. T'uapodunsHO-THAPOdOOHBIE cBOMcTBa. Kiaccudukanus TUnuaos.
Tpurnunepunbl, ¢GocPoaumuasl, BOCKH, CTEpOUABl. buonormdeckune (yHKIIHH
munuaoB. OO1Ke cBocTBa OMOTOTHYECKUX MEMOpaH — TEeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYIIPOHULIAEMOCTb.

Hyxneunoseie kuciotel. JJHK u PHK. CTtpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ipuamun xommemenTapuoctu. [lpasuno UYapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaeHue u ouomornueckue ¢pyakuun JJHK.
Bunel PHK. ®yukuuu PHK B kiieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Moisekyine ATO.
buonornyeckue pynkiuun ATD. BoccraHoBIeHHBIE TIEPEHOCUUKH, UX (DYHKIIMH B
kietke. /[pyeue nyxneozuompughocpamor (HT®). Cexksennponanue JJHK. Memoowv
CEHOMUKU, MPAHCKPUNIMOMUKU, NDOMEOMUKU.

CrpykTypHas OuoJIOTHS: OMOXMMHYECKHE M OUO(DU3MYECKUE HCCIICIOBAHMUS
cocTaBa H TIPOCTPAHCTBEHHOW CTPYKTYyphl OuoMoliekyn. Mooeruposarue
CmMpyKmypol U QYHKYUL OUOMONEKYN U UX Komniekcos. Komnvromepuwiii ouzatin u
OpeanHuyecKull cunmes OUOMONEKYIL U UX HENPUPOOHBIX AHANO208.

JemMmoHCTpanuu

[Toptpetsr: JI. [Tomunr, dx. Yorcon, @. Kpuk, M. Ywikunc, P. ®pankiuH,
@. Conrep, C. IIpy3unep.

[uarpammbl:  «Pacnpenenenne XUMHUYECKMX JJEMEHTOB B HEXHUBOU
npupoze», «PacrnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW TPUPOIEH.

Tabmuubr 1 cxembl: «llepuoanueckas Tabmuia XUMHUYECKUX DJIEMEHTOBY,
«Ctpoenue MOJIEKyJIbl BOABD», «BemecTtBa B cocraBe OpraHu3MoB», «CTpoeHHUE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OETKOBON MONEKYNb», «CTpoeHHe MOJEKYI
yriieBonoBy, «CTpoeHne MOJIEKYJl JUnuaoB», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue moiiekysbl ATOy.

O6opynoBaHue: XUMUYECKas Mocyaa u 000py10BaHHE.

JlabopaTtopnasi pabora «O0Hapy)eHUE OEITKOB C MOMOIIBIO Ka4ECTBEHHBIX
PEAKLININ.

JlaGopaTopHnas pabdora  «MccnegoBaHue — HYKIECUHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CtpoeHue u pyHKIMH KICTKH

Tunel KJIETOK: JyKapuoOTHYeCKas U Mpokapuotuueckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BAHUS KIETKU.



Crpoenue npokapuoTruueckoit kiuetku. Kierounas cteHka 6akTepuii u apxe.
Oco0EHHOCTH CTPOEHUSI TeTEePOTPOPHOM U aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKAapHOT B OMOLIEHO3aX.

Crpoenue " (YHKIITMOHUPOBAHHE YKapHUOTUYECKOU KJIETKH.
[Inazmatnueckas MeMOpana (miasmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpanbl. TpaHCHOPT BEIIECTB Yepe3 MIa3MaTHYECKyI0 MEMOpaHy: MaCcCHUBHBIN
(muddy3us, obneru€nnas auddysus), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopT). [lomymponumaemocts MemOpanbl. Pabora HaTpuii-
KaJIMEBOI0 Hacoca. JHJIONMTO3: MUHOIUTO3, parouuto3. Dk3ouuto3. Kierounas
crerka. CTpyKTypa U (yHKIIMH KJIETOUHOM CTEHKH PacTeHUI, TPUOOB.

[uromna3sma. [{utozoinb. [{uTockener. J[Buxenue muroriazMbl. OpraHoubl
kieTku. OnHoMeMOpaHHbIE OpPraHoubl KIETKU: DJHAOIUIa3MAaTHYecKas CeTh
(BIIC), annapar ['onpmku, AU30COMBI, UX CTpoeHUE W (yHKUHMH. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPraHOMJOB KJIETKH. CTpPOEHHE TPaHYJSIPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus denxos ¢ IIIC. Cunte3 pacTBOpuUMBIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. ['mamkuit  (arpaHyssipHbIN)  SHIOIUIA3MATHYECKUN
perukyinyMm. CekpetopHas ¢yHKus amnmapara [onsmku. Moougurxayusa benxos 6
annapame [ onvodxcu. Copmuposka benxkoe 6 annapame I onvoxcu. TpaHCTIOPT
BEIIECTB B KileTKe. Bakyonu pacturenbHbIX kineTok. Kinerounsiit cok. Typrop.

[loslyaBTOHOMHBIE ~ OpTaHOMWJBl  KJIETKA:  MUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoocoenue mumoxonoputi u niacmud. Cumouozenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne u (QpyHKIIMM MUTOXOHApWA W Tutactui. l[lepBuunsbie,
BTOPUYHBIE UM  CIOXHBIE  TJIAcTHABl  (OTOCHHTE3UPYIOIIUX  JYKApHUOT.
XJIOpOIIACThl, XPOMOIUIACTHI, JIEHKOTIACTHI BBICIINX PACTEHUM.

HememOpanubie opranouzsl kietku CtpoeHre U (QPyHKIUU HEMEMOpaHHBIX
OpraHoOUOB KJIETKH. Pu6ocomsl. Ilpomesicymounvle Qunamenmeol.
MukpodunameHTsl. AKmuHogvle Mukpoguiamenmol. MBpIIIEUHBIE  KIETKH.
AKxmunoevie KoMnoHenmvl HeMbluleuHblX Kiemokx. Mukpotpyoouku. KneTounsrit
neHtp. CTpoeHHE © [ABWKEHHE JKIYTHKOB U pECHUYEK. MHKpPOTpyOOUKH
nuroruiasMel. LlenTpuons. benku, accoyuupoeannvie ¢ Mukpoguiamenmamu u
Mukpompyboukamu. Momophosie benxu.

SAnpo. OOosouka siapa, XpOMaTHH, KapuUoIUla3Ma, SIAPBIIIKYA, UX CTPOCHHUE U
byHkuuu. SnepHblid OeNKOBBIA MaTpuKC. I[IpocTpaHCTBEHHOE pacHoJIOKEHHE
XpoMocoM B HHTephazHOM sape. Dyxpomamun u 2emepoxpomamur. benku
XpOMaTWHAa — TUCTOHBL. J{uHamuka s0epHol 000104Ku 6 mumose. HoepHuiii
MpaHcnopm.

Knerounsle BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3yKapHOT
(pacTUTENnbHOM, )KUBOTHOM, TPUOHON).

JleMmoHCTpauuu



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

Tabmunpl u cxembl: «CTpoeHHE 3yKapHOTHYECKOW KieTkw», «CTpoeHue
KUBOTHOM  KJIeTkw», «CTpoeHMe  pacTUTEIbHOW  KiIeTkn», «CTpoeHue
MUTOXOHIPHUN», «SAapo», «CTpoeHrEe NpOKAPUOTHIECKON KIETKM.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, MHUKPOMNPENApPAThl PAaCTUTENbHbIX,
’KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaTbHBIX KIETOK.

Jlabopatopuass padora «M3yueHue CTpoeHHMS KIETOK pPa3IMYHbIX
OpPTaHU3MOBY.

IIpakTnyeckas padora «3yyeHue CBOMCTB KIIETOYHOW MEMOPAHBD.

Jlabopatopnass paGora «lccnenoBaHue IUIa3MoOiM3a U JEIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuuyeckass  padora  «lM3ydyeHne  ABWKEHUA  LUTOILIA3MBl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M IPpeBpalliecHHE JHEPTUM B KJIETKe

AccuMuISIMS M AUCCUMUJISILIUS — IBE CTOPOHBI MeTa0osn3Ma. Tumel oomMeHa
BEIIECTB: aBTOTPO(HBIA U TreTepoTpOoHBIA. YUyacTHe KUCIOpPOJa B OOMEHHBIX
mpoleccax. JHepreTudyeckoe oOecrieyeHue KieTku: npespamenue AT B
oOMeHHBIX Tmpolneccax. {OepMEHTATUBHBIM XapakTep peakiuid KIETOYHOTO
meTabonu3ma. DEpMEHThI, UX CTPOEHUE, CBOHCTBA M MEXAHMU3M JIEHCTBUS.
Kodepmentsl. Otinnuns (GepMEHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. benmku-
aKTUBATOPbl M OEIKU-UHTUOMTOPBI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peaklmii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpPraHUYECKUX BeleCTB B KieTrke. DorocuHTes.
AHoxcucennvili u oxcueennvili hpomocunmes y b6axkmeputi. Ceemocoouparoujue
nucMermol U NUSMEHMbl PeaKyuoHH020 yeHmpa. Pollb XJI0pOIUIacTOB B IpOLIECCE
dorocunTe3a. CBeToBast u TeMHOBas ¢aszbl. Pomoovixanue, Cs., C4. u CAM-munol
Gpomocunmesa. [IpogykTuBHOCTE (poTOCHHTE3a. BinsiHue pa3nnyHbIX GakTOpoB HA
CKOpOCTh (poTocHHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooOpa3zue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGUUUpYIOIIKE OaKTepuu, Kenez00aKTepuu, cepoOaKTepuu, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEeMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buabsl Opokenus. IlpomykTbl OpoxeHUss U ux
HCIIOJIb30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTEH OO0JIC3HEH.

AnpoOHbIe OpraHu3MBbl. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNnbHBIN 3TaI. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TITFOKO3BI.

buonornyeckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHil B
nporueccax onojgoruyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dochopumupoBanue. Sxepeus memopartnozo epaduenma npomonos. Cunmesz ATD:



paboma npomonnou ATD-cunmaszvl. TlpeumyiecTBa a3poOHOT0 MyTH OOMEHa
BEIIECTB Mepea aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoOHCTpanun

[Hoptpertsr: Ix. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabnuibl U cxembl: «DoToCUHTE3Y, «DHEpreTUYecKuil 00MeH», «bnocunTes
oenkay, «Ctpoerne GpepMeHTay, «XEMOCHHTE3Y.

O6opyaoBaHue: CBETOBOM MHKPOCKOTM, 00OpYAOBaHUE ISl MTPUTOTOBICHHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass  pabGora  «/3yueHue  KaTAIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

Jlaboparopnass padora «/3yyeHue QepMEHTATUBHOTO PpaCIICIIIICHUS
MIEPOKCHUA BOJIOPOJIA B PACTUTEIBHBIX U )KHBOTHBIX KIIETKAX).

JlabopaTtopnass paGora «CpaBHeHME mTpoleccoB  (POTOCHMHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakun marpuaHOro cruHTe3a. [IpHHIMIT KOMIUIEMEHTAPHOCTH B PEAKITUSX
MaTPUYHOTO CHHTe3a. Peanu3anus HaclieqcTBeHHON MHpopmaiuu. ['eHeTnueckuit
KOX, ero cBoWcTBa. Tpanckpunuus — wmarpuusnslid cuHTe3 PHK. IIpmHIMIEBL
TPAHCKPHUIIUN: KOMIUIEMEHTAPHOCTh, AHTHITAPAUICTIBHOCTh, ACUMMETPHUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuuyeckoii kiemxe. Hexooupyrowue PHK.

Tpancnsius u e€ stansl. Yuactue TpancnopTHeix PHK B 6uocunTese Oenka.
VYcnousi O6uocunte3a Oenka. KomupoBanme amuHokucinoT. Pons pubGocom B
OnocuHTe3e OernKa.

Cogpemennvie npeocmasnenuss 0 cmpoenuu ceHog. OpraHusanusi TeHOMa y
POKAPUOT U DIYKAPUOT. Perynsanus akTUBHOCTH T€HOB Yy MpOKapuoT. ['mmoresa
onepoHna (®. XKaxo0, XK. Mano). MoaexyaapHvie mexanusmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomul 2enod. Perynsius 0OMEHHBIX
IPOLIECCOB B KJeTKe. KiteTounbIii roMmeocTas.

Bupycel — HekeTouHbIe (DOPMBI KU3HHA U OOJUTaTHBIE Mapa3uThl. CTpocHHE
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. JKusHenHviu yuxi
J[HK-cooepocawux eupycos, PHK-cooepocawux eupycos, baxmepuogpazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasd.

BupycHbie 3a0oneBanus 4enoBeka, )KMBOTHBIX, pactenuit. CITUJI, COVID-
19, conmasibHbIC U MEAUITMTHCKUAE TTPOOIIEMBI.

buoungopmamuxa: unmeepayusn u ananuz 6onrvuux maccusos («bigdatay)
CMPYKMYPHBIX  OUuonocUudeckux Oanuvix. Hanomexnonoeuu 6 Ouonocuu u
meouyune. llpoepammupyemvie hynkyuu 6enxos. Cnocobvt 00cmasKu 1eKapcma.



JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. 1. iBanoBCKkUiA.

Tabnuiel u cxembl: «buocuHTe3 O6enkay, «I'eHeTHIecKuii Ko, «Bupych»,
«bakrepuodarm.

IpakTnueckas padora «Co3aaHue MOJIETTU BUPYCay.

Tema 8. /KuzHeHHBbII NUKJI KJIETKH

Knetounsli 1uki, ero mepuoabl u perymsuusa. Matepdaza um  muTos.
OcobOeHHOCTH TpoILECCOB, NpoTeKarommx B HHTep¢asze. IloaroroBka KIETKH K
nenenuto.  IIpecunTeTnyeckuit  (MOCTMUTOTHYECKUM),  CHHTCTHYECKUM U
MOCTCUHTETHUUYECKUH (MMPEMUTOTHYECKUI) IIeprUoAbl UHTEP(a3bI.

Marpuunsiii cunte3 JIHK — pernukaruda. I[Tpunnuner perukanuu JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CUHTE3, AHTUIIAPAILICIBHOCTD.
Mexannsm permmmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Temnomeps! n

TeromMepaza. XpPOMOCOMHBIH HAaOOp KIETKM — Kapuotun. JUIIougHeld u
raruioujHeli  HaOboOpel  XpomocoM. ['omonoruunbie XpomocoMmbl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuTo3. CTagud MUTO3a U TMPOUCXOMSIINE B HUX

nporeccel. Tunel Muto3a. KapruokuHes u nutoknHe3. buonornyeckoe 3HauyeHHE
MUTO3A.

Perynsinus MUTOTHYECKOTO LMKJIA KieTkd. [Iporpammupyemasi kieTouHas
ruoesb — arnomnTo3.

Knerounoe siapo, XpomMocombl, (DyHKIIMOHAlbHAsi TeHOMHKA. Mexanuszmol
npoaughepayuu, ougpepenyuposxu, cmapenus u eubenu xiemox. «l{ugposas
K1emKa» — buoungopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JleMoOHCTpanun

Tabmuiel 1 cxembl: « KU3HEHHBIM [UKIT KICTKW», «MHUTO3», « CTpOeHHE
xpoMocom», «Permukamusa JJHK.

OO0opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOTpenapaThl: « MUTO3 B KIIETKax
KOpEIIKa JTyKay.

JlaGopaTopHas pabdora  «M3ydyeHue  XpoOMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopHnasi pabora «HabmroneHne MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa
JyKa (Ha rOTOBBIX MUKpOMpenaparax)y.

Tema 9. Ctpoenue u GpyHKIIUM OPraHU3MOB

buonornyeckoe pazHooOpasue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OcCOOEHHOCTH  CTPOCHHUSI U KU3HENCSITEIBHOCTH  OJHOKJIECTOYHBIX
OpraHu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIECTOYHBIC
BOJIOPOCTH, APyrue NpoTUCThl. KosloHNambHbIE OpraHU3MBI.



B3anMocCBs3p 4acTell MHOTIOKJIETOYHOrO OpraHu3ma. TKaHHW, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIMHOE 1eioe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTEIBHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAs, MPOBOJINAs, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH CTPOCHMS,
(GYHKIIHMI 1 pacmonoKeHHs TKaHel B OpraHax pacTeHUH.

TKaHU KUBOTHBIX M YE€JIOBEKA. THIbI )KMBOTHBIX TKAHEW: 3MUTEIAIbHASA,
COCIMHUTEINbHAS, MbIIeuHas, HepBHas. OCOOEHHOCTH CTpPOCHHS, (PYHKIUN W
PaCIIOJIOKEHUS TKAHEN B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M Te€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CHUCTEMBI OPTaHOB )KMBOTHBIX U yesoBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3mMoB. Kapkac pacteHuit. CkeneTbl OAHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUM ckener. CTpoeHue u
TUIBI COSIUHEHUS KOCTEH.

JIBukeHne  OpraHu3sMoB.  JIBHKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOMIHOE, JKTYTHKOBOE, peCHUYHOE. [[BM)KeHHE MHOTOKJIETOYHBIX PACTCHUIL:
TPONKU3Mbl W HACTHM. JIBMKEHHE MHOTOKJIECTOYHBIX JKMBOTHBIX M YEIIOBEKA:
MblleyHas cuctema. Pediiekc. CkeneTHbIE MBIIIIBI U UX padoTa.

IIutanne opranusmoB. [lormomeHune BOIBI, YIVIEKUCIONO ras3a Hu
MHUHEPAJIBHBIX BEUIECTB pacTeHUsIMU. [luTaHue KUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKIIETOYHOE TNuIleBapeHue. [IuTaHne NO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
MUIIEBAPUTENBHOTO TpakTa. lIumeBapurenbHbie xenes3bl. [IumeBapurenbHas
CHCTEMA YEIJIOBEKA.

Jpixanue oprann3moB. Jlpixanue pactenuid. [Ipixanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKU. KokHOe npixaHue. /[pixarenbHas TOBEPXHOCTD.
XKabepnoe u nérounoe npixanue. JlpixaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
DOBOJIOLIMOHHOE  YCIIO)KHEHUE CTPOEHUSI JIETKUX TMO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHasi cuctema uelioBeka. MexaHW3M BEHTWISLMM JIETKUX Yy TTHI] U
MJleKonuTaromux. Perynsius npixanus. J{pixateabHble 00bEMBI.

TpaHcnopT BeEmIECTB y OPraHUW3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTEHHUM.
TpaHcnopt BewecTB y JKUBOTHBIX. KpoBeHOCHass cucremMa W €€ Oprassbl.
KpoBeHnocHass cucrema TNO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale,
KPOBEHOCHBIE COCyAbl U KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOLUOHHbBIE
YCIIOKHEHUS CTPOEHUSI KPOBEHOCHOW CHCTEMBI IMMO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepana v e€ peryisauus.

Brinenenue y opranusmoB. Beinenenue y pacreHuid. Beiaenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opransl BbiaeneHus. OunbTparnus,
CeKpelus U 00paTHOE BCACHIBAHME KaK MEXAHM3MbI pabOThl OPraHOB BBIJEICHHUS.
CB43b MOJIOCTH TeJa C KPOBEHOCHOW M BBIACIUTEIBHON cucTeMaMu. Beigenenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil W LMCTHI NPOCTEHIIMX. 3alluTa y MHOTOKJIETOYHBIX pacTeHUM.
Kyrtukyna. CpeacrBa nacCUBHON M XUMUYECKOM 3a1UThl. DUTOHIUABIL.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. I[IOKpOBBI M UX MNPOU3BOIHBIC.
3ammTa opranu3zMa ot OosiesHed. MIMMyHHasi cuctema yenoBeka. KiieTouHbIl U
TYMOPaJIbHBIE HWMMYHHUTET. BpoXaEHHBIM M mprOOpeTEéHHBIN crienupruyecKuit
UMMYHUTET. Teopus KioHaNIbHO-cenekTuBHOro uMmmyHurera (II. Dpmux, O. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHU3MOB. Poiib BpOKAEHHOTO
MMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00JICBAHHM.

PazmpaxxumocTe ®  perymamus |y  OpraHu3sMoB. PazgpaxumocTs y
OJHOKJICTOYHBIX OpraHu3MoB. Takcucel. PaszgpaxumMocts W perynsuus y
pactenuid. PocToBbIe BenecTBa U UX 3HaYCHHUE.

HepBHasi cucrema u pediekTopHas peryisuus y >KUBOTHBIX. HepBHas
cucTeMa M €€ OTAEINBl. DBOJIIOLIUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y SKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Peduiekc u
pednexropHas ayra. bezycinoBHble U yCIOBHBIE pe(IICKCHI.

['ymopanbHas peryysinus M 3HIAOKPUHHAs CUCTEMa YKUBOTHBIX U YEJIOBEKA.
Kemespl SHOOKPMHHOW CHUCTEMBI M HMX TOPMOHBI. J[eWCTBME TOPMOHOB.
B3auMocCBs3b HEpBHOM H HHAOKPUHHOW CHUCTEM. [umoTtanamo-runoduzapHas
cucrema.

JleMoOHCTpaLun

[Toptpert: U. I1. [1aBnos.

Tabmuupl 1 cxeMbl: «OAHOKIETOYHBIE BOJIOPOCHN», «MHOTOKIETOYHbIE
Bojopocnu», «baktepumn», «lIpocreiimmne», «OpraHbl UBETKOBBIX PaCTEHUI,
«CuctemMbl  OpraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHui», «KopHeBble cuctembl», «CTpoeHHE CTEOs,
«CTpoeHue JMCTOBOW IUIACTUHKW», «TKaHU >KUBOTHBIX», «CKEIEeT YeloBEeKay,
«IIumeBapurenbHas  cucreMa», «KpoBeHocHas — cucreMa», «/lpixarenpHas
CUCTEMAY, «HepBnas CHUCTEMAY, «Koxay, «MBpI11eyHas CHUCTEMAY,
«BprgenurenpHas cucremMa», «HIOKPUHHAS cucteMa», «CTpOEHHE MBILIIBD),
«AMMyHHUTETY, «KuI11e4uHonoJI0CTHRISY, «Cxema MUTAaHUSIT ~ PaCTCHUI»,
«KpoBEeHOCHBIE CHUCTEMBI TMO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPBI»,
«Crtpoenue mnnaHapum», «BHyTpeHHEe CTpoeHHE HOXKIeBOro uepss», «HepBHas
cuctemMa poio», «HepBHas cucrema gsarymkw», «HepBHas — cuctema
npecmbikaromuxcs»,  «HepBrag  cucrema  nTun», «HepBHas — cucrema
MIeKonuTamuxy, «HepBHas cucrema yenoBekay, «Pediexcy.



O6opyoBaHue: CBETOBOW MMKPOCKOI, MHUKpPOIpENnaparbl OJHOKIETOUHbIX
OpraHu3MOB, MHKpONpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUICKIUU
HACEKOMBIX, WIJIOKOXKHX, JKUBbIC SK3EMIUIAPHl KOMHATHBIX pacTeHHM, repbapuu
pacTeHUN pa3HbIX OTHEJIOB, BIAXHBIE IpeHaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJOBEKa,
o0opy0BaHuE JUIsl IEMOHCTPAIMU TOYBEHHOTO M BO3YIIHOTO MUTAHUS PACTCHUI,
pacuieruieHus Kpaxmaiia u 0eJIKOB Mo JeHCTBUEM (PepMEHTOB, 000PYIOBaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKMX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUMN, MOJIETU TOJIOBHOIO MO3Ia Pa3Iu4HbIX )KMBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».

JlabopaTtopHas paGora «/3yueHue TKaHEel KUBOTHBIX).

JlaGoparopHasi padora «/3ydyeHue opraHoB [IBETKOBOTO PACTEHUS».

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

®opMbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrnosoe (BKJIKOYas BEreTaTUBHOE) U
nosoBoe. Buuel  0ecnosoro  pasMHOXKEHHS: NOYKOBAaHUE,  CIOPYJIALMS,
(parmMeHTaiys, KIOHHPOBAHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KineTkw, win rametrsl. Meno3. Cragun
Mmero3a. [loBenenne xpomocom B Meriose. Kpoccunrosep. bruonornueckuii cMbIci
MeHo3a W II0JIOBOro Iporecca. Meio3 M €ro MecTo B IKU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3BUTHE. ['ameToreHes y )KUBOTHBIX. [1070BBIE KeENe3bl.
OOpa3oBaHue 1 pa3BUTHE MOJOBBIX KIeTOK. Cnepmarorenes u ooreHe3. CtpoeHue
HOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U HIMOPUOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoObl
OIIOZOTBOPEHUS: HApY)HOE, BHyTpeHHee. [lapTenorenes.

NunuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTE€HE3). DMOPHOIOTHS — HAayKa
O pa3BUTUU OpraHm3MoB. Mopgocene3 — 00Ha U3 21A8HLIX NPOOIEM
ambpuonocuu. Kouyenyus mopgocenoé u mooenu mopghozenesa. Craauu
AMOpHOTeHe3a KUBOTHBIX (Ha TpuMepe Jsarymiku). Jpobnenue. Tumbl npobieHus.
Jemepmunuposannoe u Hedepmunuposanuvoe opoobaenue. bnacmyna, munol
onacmyn. OcoOeHHOCTH APOOJICHUS MIICKOMUTAIOMIUX. 3apOBIINICBBIC JINCTKU
(ractpyssanumst). 3akiiajka OpraHoB M TKaHEW W3 3apOJIbIIIEBBIX JUCTKOB. B3anMHoe
BIIMSIHUE 4YacTed pa3BHBAIOIIETOCS 3apojibliia (SMOpPHOHANBLHAS WMHIYKIIHS).
3aknanka IUIaHa CTPOEHUS KUBOTHOTO Kak  pe3yjbTaT HEepapXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BiusHMe Ha SMOPUOHANBHOE pPa3BUTHE Pa3TUUYHBIX
(aKkTOpOB OKpY’KaIOIIEH CPEIBI.

Poct u pa3Butue x*uBOTHBIX. llocTamMOpuoHanbHbI mnepuon. Ilpsmoe u
Henpsimoe pas3BuTHe. PasButne ¢ Metamopdo3oM y OecClo3BOHOYHBIX H
ITO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKoe 3HAYEHHUE NPSIMOrO U HEMPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B HpHUpPOAE. THUMbI pocTa KUBOTHBIX. DaKTOPBI
PEryJsiluy pocTa >KUBOTHBIX U 4yesoBeka. CTaiuy MoCTAIMOPUOHATIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeka. [leproibl oHTOreHe3a uenoreka. CTapeHue u CMepTh Kak
OHMOJIOTHYECKHE MTPOLIECCHI.

PasMHOXeHne W pa3Buthe pacTeHui. ['ametodut u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHuMe cCHop B IIpoliecce Meko3a.
l'amerorenes y pacreHuil. OIUIOJOTBOPEHUE W PA3BUTHUE PACTUTEIIBHBIX
OpraHu3MoB. /[BoliHOE OMIOAOTBOPEHUE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHnu3MBbl pEryJIAluU OHTOTE€HE3a Y PACTEHUH U JKUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamnn, X. lllneman.

Tabmuupl u cxembl: «BereraTuBHOE pa3MHOXeHUE», «Tumbel Oecroyioro
pasMHOXEHUsD», «Pa3sMHOXEHHE XJIaMUIOMOHAAbD», «Pa3MHOXKEHUE 3BIJICHBIY,
«Pa3mHoxkeHue ruape», «Meiosy, «XpomocoMmbl», «I'amerorenes», «CtpoeHue
SULEKIETKU U crepMaro3onaa», «OCHOBHBIE CTaMM OHTOreHe3ayn, «lIpsmoe u
HenpsiMoe pa3Butue», «Pa3Buthe wmanckoro xyka», «Pa3Butue capaHum»,
«Pa3BuTne mArymkm», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX DPACTCHUI,
«CtpoeHune ceMsiH OJTHOJIONBHBIX W JBYAOJBHBIX PACTCHUN», « KU3HEHHBI LMK
MOPCKOM  KamycTb», <«OKU3HEHHBIN UHUKA MXa», <OKW3HEHHBId LUK
ManOPOTHUKA», « KU3HEHHBIN [TUKI COCHBD».

O6opyoBaHue: CBETOBOM MHKPOCKOI, MHKpOIpEnapaThl SIMIEKIECTOK U
CIIEpMAaTO30UI0B, MOAENb «L UK pa3BUTHS JIATYLIK.

JlaGoparopHasi padora «/3yueHrne CTpOEHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOTIpenapaTax».

IIpakTnueckass padora «BbIsBIEHHE NPU3HAKOB CXOJICTBA 3apOJBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi paGora «CTpoeHHME OpPraHoB pPa3MHOMXEHHUS BBICHINX
pacTeHUN.

Tema 11. I'eHeTMka — Hayka 0 HACJEACTBEHHOCTH U HM3MEHYHMBOCTH
OPraHu3MoB

Wcropust cTaHOBICHUS ¥ pPa3BUTHs TEHETUKU Kak Hayku. Paborer I
Mengens, I'. ne ®pusa, T. Moprana. Ponb 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. Konbriora, H. . BaBunosa, A. H. beno3zepckoro, I'. 1.
Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHITUS U CUMBOJIbI. ['OMOJIOrMYHBIE XPOMOCOMBHI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FT€TEPO3UTr0Ta, YUCTAs TUHUS, THOPUIbI, TEHOTHUII, (DEHOTHII.



OcHOBHBIE ~ METOAbl ~ T€HETUKHU:  THOPUAOJIOTHYECKHM,  IMTOJIOTHYECKHIA,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JdemMoHcTpauuu

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. H.
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl u cxembl: «MeTo bl TeHETHKIY, « CXEeMBI CKPEITUBAHUS.

JlabopaTtopuass paGora «Jlpozodpmima Kak OOBEKT T'E€HETUYECKUX

HACCIIETOBAHUIN).
Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBblii 3akoH MeHnens — 3aKOH

eAMHO00pa3usi rTuOpHI0B MepBoro nokosienus. [IpaBuino nomuHupoBanus. Bropoi
3aKOH MeHens — 3aKOH pacuUIeIUICHHUs NPU3HAKOB. L{MTOJIOrMyecKkrue OCHOBBI
MOHOTHOPUJIHOTO CKpelBanus. [ umore3a 4ucToThl ramer.

AHanm3upyouiee ckpeumpanue. [[poMexyTouHbIl XapakTep HAcIeIOBaHHUS.
Pacmieruienne npu3HakoB Mpy HEMOJIHOM JOMUHUPOBAHUHU.

JurubpuaHoe ckpemubanue. Tpetuit 3akoH MeHenst — 3aKOH HE3aBUCUMOTO
HACJICIOBAHHUSI  TPU3HAKOB. [utonoruuyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILMBaHUS.

CueruieHHOe HaciefoBaHue npusHakoB. Pabotel T. Moprana. CrerieHHOe
HACJICIOBAHWE TI'E€HOB, HAPYIICHUE CLEIUICHUS MEXKAY I'e€HaMu. XPOMOCOMHas
TE€OPHsI HACIIEACTBEHHOCTH.

['eneTuka noJsia. XpoMOCOMHBIN MEXaHW3M OMNPEAEIICHHS M0J1a. AYTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. | OMOramMeTHbIN U reTepOraMeTHbIN oI, [ eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmpus3HakoB, CHETVIEHHBIX C MTOJIOM.

I'enotun kak uenoctHas cucreMa. [lneiorponus — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHBIM aiulenu3M. B3anmMonencTBUe HEAUIEIbHBIX T'€HOB.
Kommnementapuocts. Onucras. [lomumepust.

['eHETHYECKUIT KOHTPOJIb PA3BUTHUS DPACTEHUW, JKMBOTHBIX M YEJIOBEKA, a
Takke (U3NOJIOTUYECKUX IIPOILIECCOB, MOBEACHUS W KOTHUTUBHBIX (DYHKIUH.
['eHeTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO35TMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['@HeTWuYecKHe acreKThl KOHTPOJA U
M3MEHEHUsI HaCJIeJICTBEHHONW HH(POPMAITUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JeMmoHCTpauuu

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

Tabnuub! u cxemsl: «llepBblii u BTOpoii 3akoHbl MeHaens», « Tpetuii 3akoH
Menpaens», «AHaIUM3Upyollee CKpemuBaHuey, «HemomHoe noMHUHUpOBaHUEY,
«CueryieHHOe HaclleIoOBaHWE TIPU3HAKOB Yy Apo3oduiiby, «['eHeTuka mosay,



«Kapuotun uyenoseka», «Kapuotun apozoduney, «Kapuotunm nOTHULBD,
«MHOKECTBEHHBIN aliean3M», «B3auMoaeiCTBUE T€HOBY.

OO6opynoBaHue: Mojelb [JJs JEMOHCTpallMd 3aKOHOB €IMHO00pa3us
rUOpUIOB TIEPBOrO TOKOJEHUS UM PACIICIUICHUS TPU3HAKOB, MOJEIb s
JEMOHCTpPAllUM 33aKOHA HE3aBHCUMOIO HAcleJOBaHUs NPU3HAKOB, MOJEIb s
JEMOHCTpAllUA CLEIUICHHOTO HACJIeOBaHUsl MPU3HAKOB, CBETOBOW MHKPOCKOII,
MUKporpenapar: «JIpozodumnay.

IIpakTuyeckass paGora «l3yueHue pe3ynbTaTOB  MOHOTHOPHUIHOTO
CKpEUIUBaHUA Y IPO30(DUITB».

IIpakTuyeckas  padora  «/3ydyeHue  pe3yapTaTOB  JUTHOPUIHOIO
CKPEIIHUBAHUA Y IPO30(DUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpeipl npu  QPOpMUpPOBaAHUHM (PEHOTHIIA.
N3MeHunBOCTh Tpr3HAKOB. KaueCTBEHHBIE M KOJIMYECTBEHHBIEC MPHU3HAKUA. Bumbl
W3MEHYMBOCTH: HEHACJIEACTBECHHAS U HACIICICTBCHHASI.

MonudukanuonHas u3MeHYMBOCTh. Ponb cpeapl B (hopMUpOBaHHUH
MOJIU(PUKAUMOHHON HM3MeHYnBOCTH. Hopma peakuuu mnpusHaka. BapuannoHHBIM
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(UKALMOHHON
W3MEHYHUBOCTH.

['eHoTHIIMYECKAst NBMEHYMBOCTh. CBOMCTBA FTEHOTUITMYECKON M3MEHYHBOCTH.
Buibl reHOTHITIYECKOM M3MEHUMBOCTH: KOMOMHATHUBHAS, MyTaIl[AOHHAS.

KomOnHaTHBHAs W3MEHYMBOCTH. Meio3 W IIOJOBOM mpollecC — OCHOBA
KOMOWHATUBHOU U3MEHUYMBOCTHU. POJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3/ITaHUU
T€HETUYECKOT0 Pa3HO00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTanmoHHass W3MEHYMBOCTh. Buabl MyTamui: TI€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYLUPOBAHHbIE MyTauuu. SnepHble U
quToIIa3MaTuyeckrue Myrtanuu. CoMaTH4ecKue W MOoJIoBble MyTanuu. [IpuunHbI
BO3HUKHOBEHUSI MyTaluid. MyTareHsl W WX BJIMSHHE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO IIpolecca. 3aKOH TOMOJOTHUYECKUX PSAOB B
HaciencTBeHHoi uaMenunBoctd (H.U. BaBunoB). BHesnepHas M3MeHUMBOCTH |
HACJICJICTBEHHOCTb.

Onuecenemura U INULEHOMUKA, POJb ONUSEHEeMUYEeCKUX (GAaKxmopos 8
HACIe008aHUU U USMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOB.

JleMmoHCTpauuu

IToptpersl: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmuubpl u  cxeMbl: «Bugbl  u3MmeHuMBOCTHY, «MoaudukaroHHas
U3MEHUYHBOCTDY, «KomMmOuHaTuBHas U3MEHUYHBOCTDY, «Meino3sy,
«OnnonoTBopeHuey, «I'eHeTnueckue 3a00JIeBaHUs YEIOBEKa», « BUabl MyTaiuii».



O6opynoBaHue: KUBble U repOapHbIE SK3EMIUIAPhl KOMHATHBIX PACTEHH,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEMN
MOJAU(PUKALMOHHON M3MEHUMBOCTU. [locTpoeHue BapuanMOHHOTO psjia u
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckass padora «Myranuu y Jpo3odmibl (HA TOTOBBIX
MUKpOTMpEnaparax)».

Tema 14. I'eneTnka yesioBeKa

Kapuotun uyenoBeka. MexayHapoaHas mporpaMma HCCICIOBAHUS TE€HOMA
yenoBeka. MeTonbl  M3yYEHHsS  TEHETMKM  YEJIOBEKA:  TI'E€HEAJIOTHYECKH,
OJIN3HEIIOBBIH, IUTOT€HETUYECKUIA, NOMYJISILUOHHO-CTATUCTUYECKUA,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE OIIPEIEIICHUE TEHOTHUIIA:
MOJJTHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHWE, B TOM YHCIIE C MOMOIIBIO
[M1[P-ananu3a. HacnenctBeHHbie 3a001eBaHus YeloBeKa. ' €eHHbIE 1 XPOMOCOMHBIE
Oone3Hn uyesjoBeKa. bBoOJe3HM ¢ HACHEJACTBEHHOM MPEnpacroyioKEHHOCTHIO.
3HaueHUE MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JECYECHUU T'€HETUYECKUX
3a0oneBaHui 4venoBeka. MenuKo-reHeTHYecKoe KOHCYIbTupoBaHue. CTBOJIOBbBIE
KJIEeTKU. [loHsATHE «T€HETMYECKOTO TIpy3a». ITHUYECKUE ACIEKThl UCCIEIOBAHUN B
00J1acTH pelaKTUPOBaHUS FT€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bU3UYECKOMY U XUMHUUYECKOMY 3arpsi3HEHUIO OKpYKarolie cpenbl. ['eHeTndeckast
MPEIPACIOJIOKEHHOCTh YEIIOBEKA K MATOJIOTHSM.

JemMoHCTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yUYeHUs] TEHETHUKU
yesoBekay, «I'eHeTnyeckue 3a00JIeBaHUsI YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHAJIU3 POIOCIOBHOI.

Tema 15. Cesiekiiusi OpraHn3MoB

JloMecTukanust M CEJNEKIUSA. 3apOXKICHHE CEJIICKIMU W JIOMECTUKAIIHH.
Yuyenne H. WM. BasunoBa o IleHTpax mNpOUCXOXKIEHUS W MHOTr000pas3us
KYJbTYPHBIX pacTeHuil. Poiib cenekunu B CO3IaHUU COPTOB PACTEHUU U IOPOJ
#®UBOTHbIX. CopT, mnopoaa, ImTaMM. 3aKOH TOMOJIOTUYECKUX pPSJIOB B
HacjleACTBeHHOM wu3MeHuuBoctTH H. . BaBuioBa, ero 3HadueHuUe i
CEJICKIIMOHHOM paboThI.

Metoasl cenekimoHHON paldoThl. MCKYyCCTBEHHBIM OTOOp: MACCOBBIM H
VHIUBUTY AJIbHBIM. JTamnel KOMOMHAIIMOHHOKN CCJICKIIUU. HUctwiTanne
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTUITY C TIOMOIIBIO OIECHKH
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIIIbio aHanu3a JIHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJIGKI[MOHHOW  paboThI.
PaananroHHbIN 1 XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTalui Y KYJbTYPHBIX



dopm opranm3moB. lcmonb3oBaHME TEHOMHOTO PEIAKTUPOBAHUS W METOJOB
pexkoMOuHanTHBIX JIHK 1151 momydeHust iCXOAHOTO MaTepuara Jjisi CEeJIeKIUU.

[lonyuyenue MTOJIMTUIOUIOB. Bnyrpusnnosas ruOpuAn3aLus.
bnu3kopoacTBEHHOE — cKpellMBaHue, WiaM  uHOpuauHr.  HepoxactBeHHOE
CKpeIllUBaHue, WM ayTOpuauHr. I'erepo3uc u ero mnpuyuHbl. Mcnosb3oBaHue
reteposuca B cenekumu. OtnanéaHas rubpuamsarnus. [Ipeogonenue Oecruromus
MEXBHJIOBBIX THOPUAOB. JIOCTHIKEHUS CENEKIIMU PACTCHUN M YKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre U U3yYEHUE T€HETUYECKUX PECYPCOB KYJBTYPHBIX PACTCHUN U
WX JUKAX pPOAWYEH  JUIsi  CO3JaHWUsS HOBBIX COPTOB W THOPHUIOB
CEJILCKOXO3SIUCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u ynpaeieHue
2eHeMUYeCcKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX 8
Yesax YIyuyueHus Cyuecmsyouux U co30anusi HO8blX Nopoo, TUHUL U KPOCCO8, 8
MOM yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008AaAHUl,
nepeoosvix uoell U nepcneKmuBHbLX MexHoI02UlL.

JleMoOHCTpanun

[Toptpetsi: H. U. BaBuios, Y. B. Muuypum, I'. JI. Kapneuenko, I1. I1.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel u cxembl: «L{eHTpbl TPOUCXOXKIAECHUS U MHOTOOOpa3us KyJIbTyPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PANOB B HACIIEICTBEHHON HU3MEHUYHBOCTH,
«Metopsl cenexiuny, «OtaanéHHas ruopuauzamusy, «MyTtareHesy.

JlaGoparopHasi padora «/3ydeHrne cCOpTOB KyJIbTYPHBIX PACTEHHUI U TTOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHrue MeTOI0B CEJICKIIUU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

Ikckypeusi «OCHOBHBIE METOJbI M JIOCTHOKEHUSI CEJICKIIMU PACTEHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3SAUCTBO, B J1a0OpaTOpPUIO
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHoJiorusi U CHHTeTHYECKAasi OMOJIOTUSI

OOBEKTHI, HCIOJIb3yeMble B OHOTEXHOJOTUM, — KJIETOYHBIC U TKAHEBBIC
KYJIBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTUKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJICOONIEYCHHE, TIONyYCHHE KHUCIOMOJIOUYHBIX  TPOJIYKTOB,
BuHOAEne. MukpoOouonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOTOTHYECKUX
TexHoJyoruii. [Ipon3BoAcTBO OeKa, aMUHOKHCIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTMH UM WHCTPYMEHTOB LICJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C IIEJIbIO MOJYYEHHUS OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KAIlUX HE BCTPEUAOIIUECS B MPUPOAE OMOCUHTETUYECKUE TTYTH.



Knerounast unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHH u
KUBOTHBIX. KpuoOanku. Comaruyeckass TuOpuau3alvss U COMATHYECKUUN
smbOpuorenes. Mcronb30oBaHue TrariouaoOB B CENEKIUH pacTteHuil. [lonyuenue

MOHOKJIOHAJIbHbLX anmumedl. Hcnonvzosanue MOHOKJIOHAJIbHbIX u
NOJIUKJIOHAJIbHbIX dAHmMumesl 6 Mec)ub;une. I/ICKYCCTBCHHOC OIINIOJOTBOPCHHC.
PCKOHCTPYKHHH SINIEKJICTOK 151 KIIOHUPOBAHHC KHNBOTHBIX. Meton

TPaHCIUIAHTAIIMU SJep KICTOK. 1exHono2uu 0300po6aeHuUs], KYIbMUSUPO8aHus U
MUKPOKTIOHATIbHO20 PA3ZMHONCEHUS CeNbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpOMOCOMHass W TEHHas HHKEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekoMonHanTHbIX JJHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTMKEHUsT M NEPCIEKTUBBl  XPOMOCOMHOW M TE€HHOM  MHXEHEPUHU.
DKOJIOTHYECKHE U ITHUECKHUE MTPOOIIEMbI T€HHOM HHKEHEPHUU.

Meguuunckue onorexHosoruu. Ilocrrenomuas uudposas meaununa. [11[P-
JIMarHoctTuka. MeTa0oJOMHBIM aHadu3, TEeHOLICHTPUUECKUU aHalIu3 MNpoTeoMa
YeJIoBeKa JUIsl OLICHKHM COCTOSIHUSL €ro 3J0poBbs. lcnosib30BaHME CTBOJIOBBIX
kiaetok. TaprerHas Tepanus paka. 3D-OmounxkeHepus nus pa3pabOTKu
(yHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3JaHUs KOMIUIEKCHBIX
TKaHEl COYETaHHEM TEXHOJOIMH TPEXMEpPHOTro OMOmpUHTHUHTa U ckaddoaarHra
JUTSL pelIeHus 3a/1a4 NepCOHATN3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbI0 O0EeCleueHus] KOMOWHUPOBAHHOM
3amuThl OoT Bo30yauteneit OPBU, ycraHoBiieHHWE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynxunonupoBanusi PHK-conepkaiiyux BHpPYCOB, BBI3BIBAIOIIUX OCOOO OIMACHBIE
3a00JIeBaHNUs YeJIOBEKA U )KUBOTHBIX.

JemMoHCTpanuu

Tabmunps! u cxeMbl: «Mcnoib30BaHne MUKPOOPTaHU3MOB B TIPOMBILIIIEHHOM
IPOU3BOJCTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEepUs».

JlabopaTtopHnas padora «3ydyeHne o0beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IlomyueHne MOJIOYHOKHCIIBIX TPOLYKTOBY.

IKCKypceust «bHOTEXHOJOTHS — BaKHEWIAs IPOU3BOAUTENBHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTRO)».

11 KUIACC

Tema 1. 3apo:xaeHue u pa3BuTHE IBOJTIOIMOHHBIX MPEACTABJICHUN B
OuoJiornu

OpomonronHass Teopus Y. JlapBuna. Ilpennochuiku  BO3HUKHOBEHHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AedarenbHocTh Y. JlapBuHa.



JIBrKymue cuiibl 3BoJitolinK BuAoB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh
Pa3MHOXEHHUST OPraHU3MOB, HACJEACTBEHHAs HW3MEHUMBOCTh, OOpnba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHUeckoi Tteopun HBomoruu (CTD). HeirpansHas
teopuss dBosoluMU. CoBpeMEHHas JBOJIIOIMOHHAS  OWONOTHs. 3HA4YCHUE
HBOJIIOIIMOHHOM T€OpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoOHCTpanun

[Toptpertsl: Apuctotens, K. JIunnen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepukos, 1. U. [lImansraysen, x. Xonngeitx, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoil mnpuponsl (mo K. Jlunnaero)y,
«Jlectnunia kuBbIX cymiectB (mo Jlamapky)», «Mexanusm (QopmMupoBaHus
npucrnocoOyieHnii 'y pacteHuil u kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta nyremectsus Y. Jlapsunay, «Haxoaku Y. dapsunay, «@opmbl 00pbObI
3a cymectBoBaHue», «llopoasl romyOei», «MHoroo0pa3ue KyJIbTypHBIX (GopMm
KanycTeD, «[lopoasl JOMaITHUX KUBOTHBIX», «CXxemMa 00pa30BaHUsI HOBBIX BUJIOB
(mo Y. [apBuny)», «Cxema COOTHONIICHHS JBIKYIIMX CHJI DBOJIIOIUNY,
«OCHOBHBIE MOJI0)KEHUSI CHHTETUYECKON TEOPUU 3BOJIOLIMI.

Tema 2. MuUKpo3IBOIIOLUS U €€ Pe3yIbTaThl

[Tommynsinusa Kak 3JieMEHTapHasi eIuHUIA 3BOJIOIUNA. COBpEMEHHBIE METObI
OIICHKM TEHETHYECKOro pa3HooOpa3usi W CTPYKTypbl mnomyisinuid. 3Mmenenue
reHooHJIa TOMYJSUUA KaK »dJIEMEHTapHOE OHBOJIIOIMOHHOE SIBIICHHE. 3aKOH
reHerrueckoro paBHosecus k. Xapau, B. BaitnOepra.

OnemeHTapHbie (PAKTOPHI (ABMKYIIUE CHIIBI) 3BOJIONUH. MyTalmOHHBIN
npouecc. KomOunatuBHas u3MeHUMBOCTh. [lpeild) reHoB — chydyaliHble
HEHAIIPaBJIEHHbIE HW3MEHEHUS YacToT alened B nomyjsauusx. Oddexr
ocHoBarelsl. Ippexm Oymouiiounoz2o coprviuka. CHUdCeHue 2eHemuyeckKo2o
pasnooopasus: npuyunvl u cireocmsus. Ilposenenue s¢pgpexma opetigha cenog 6
bonvuux u  Mmanvlx  nonyaayusx. Murpanuu.  M3omAnus  mOMymsIuii:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMOJIOTUYECKast (PEPOTyKTUBHAS ).

EctecTBeHHbIl 0TOOp — Hampaistomuid (aktop 3BoMOIUU. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JABWXKYIIUH, CTAOWIM3HPYIOUIUN,  Pa3pbIBAIOIIHIA
(mm3pyntuBHBIN). [lonoBoit oTOOp. BO3HMKHOBEHWE M JBOJIONMS COIHAIBHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucnocoOMeHHOCTh  OPraHU3MOB  KaK  pe3yJdbTaT  MHUKPOIBOJIOIUH.
Bo3nukHoBeHHe — mpucrnocoOiieHudd y  opraHu3moB.  ApoMopdo3bl  H
uanoanantauuu. [Tpumepsl npucnocobyiennii y opranu3MoB: MOP(OJIOTHYECKHE,
¢usnonornyeckue, - OMOXMMHUYECKHE,  MOBeleHYeckne.  OTHOCUTENBHOCTD
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.



Bun, ero xputepun u CTpykTypa. BuagooOpa3zoBaHue Kak pe3yibTaT
MUKpPOABOIOIMHU. M3omsmus — kimodeBoit ¢akrop BumoodOpazoBanus. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: aJIONaTPUYECKOE (reorpaduueckoe),
CHMIATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE» (monurmIonIU3aus,
rudpuauzanus). JuTenbHOCTh HBOIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBaHHS OMOJIOTHUECKOTO Pa3HOOOpas3usl.

Ponp sBomonmoHHOM Ouonornd B pa3pabOTKe HAyYHBIX  METOJIOB
COXpaHeHUs1 OMopazHooOpa3usi. MUKPOIBOIIONUSA U KOIBOIIOLUS APa3UTOB U UX
X03s51eB. MexaHu3mbl (POPMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEH.

JdemMoHcTpauuu

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

Tabmunpl u cxembl: «MyTalmoHHasE W3MEHUYUBOCTHY», «llomynsaunonHas
CTPYKTypa Buaa», «CxeMa nposiBiaeHus 3akoHa Xapau—BaitHOepray, «/IBuxyiine
CUJIBI 3BOJIIOLIMKY, «DKOJIOTMYECKass 30K MONYJISALHUA CeBaHCKOU (openny,
«l'eorpaduueckas H30JA10US  JUCTBEHHMIIBI CHOMPCKOM UM JIMCTBEHHHULIBI
naypcKon», «IlomymnsiuoHHbIE BOJIHBI YACIEHHOCTH XHUIIHUKOB U KEPTB», «Cxema
NEUCTBUA €CTECTBEHHOro o0TOopa», «®Popmbl OOpbOBI 32 CYLIECTBOBAHHEY,
«anycrpuanbHblii MenaHu3M», «KuBble nckonaemeliey, «llokpoBUTENIbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®usnonoruueckue agantauun», «lIpucnoco0IeHHOCT, OpraHu3mMoB U e
OTHOCUTENBHOCTHY», «Kpurepun Buna», «Bunael-aBorHnkmn», «CTpyKTypa BHAA B
npupoae», «Crmocobsl BumoobOpazoBanus», «l'eorpaduueckoe BuI000pa3zoBaHUE
TpEX BUIOB JAHABIIICH», «DKOJIOTHYECKOE BUA000pa30BaHUE BUAOB CHHUI,
«ITomumou el pactenuit», «KamycTHO-peeqHbIi THOPUI.

O6opynoBanue: repObapun pacTeHUM, KOJIJIEKIIMU HACEKOMBIX, Uydesa MTUIl U
3BEpeil ¢ MpuMepamMu pa3lIMYHBIX MPUCIOCOOJICHUHM, Yydena NTUI[ U 3Bepei
pa3HBIX BHJAOB, TepOapuu pacTeHU ONM3KUX BHAOB, OOpPa30BaBIIUXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlabopaTtopnasi padotra «BbisiBIeHHE H3MEHUMBOCTH y OCOOEH OJIHOTO
BUJIA.

JlaGopaTopnass  pabdora  «lIpucnocoOneHuss  OpraHU3MOB U  UX
OTHOCHTEJbHAS 11€JIeCO00Pa3HOCThY.

JlabopaTtopnass padora «CpaBHeHHE BHUAOB TI0 Mop(dogoruyeckomy
KPUTEPUIO».

Tema 3. Makpo3BoJIIOIUA U €€ pPe3yJIbTAThI

MeTtonbl  u3ydeHHMs MakpodBOJOUMU. llaneoHTONOrM4yecKkue  METOJIbI
u3ydeHus osBomouuu. Ilepexonupie GopMmbl M QUIOTEHETHYECKHE — PsIbI
OpPraHHU3MOB.



buoreorpaguyeckue Meronbl uzydeHust sBoirouuu. CpaBHEHHE (UIOpBI U
(ayHbl MaTepukoB U OCTpoBOB. buoreorpapuueckue obmactu 3emuu. Buppl-
SHAEMUKHU U PEIIUKTHI.

OMOpPHUONIOTMYECKUE U CPABHUTEIBHO-MOP(HOIOTUYECKUE METONbl U3yUeHUs
3BONIIOLMU. ['€HeTHYecKne MEXaHHM3Mbl HBOJIIOLMU OHTOTE€HE3a U TOSIBICHHS
DBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbL.
PyaumenTtapasle  oprambl M araBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHUE,
OMOXMMHUYECKHEe M  MaTeMaTH4YeCKHEe  METOJbl  W3YYEHHUS  HBOJIOLHUU.
['omonoruynsie TeHbl. COBpEeMEHHBIE METOJbI IMOCTPOCHHS (PUIOTEHETHUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTalll{ U 3BOJIIOLNS TCHOMOB.

OOm1re 3aKOHOMEpPHOCTH (TIpaBuiia) 3BOMIOUMU. [IpuHyun cmeHvl QyHKYUi.
HeoOpatumocTs 3BOMIONMHU. AnanTuBHas paauauus. HepaBHOMEpPHOCTh TEMITOB
ABOJIIOLIMH.

JleMoOHCTpaLun

[Toptpetsr: K. M. bap, A. O. Koanesckuii, @. Mromep, O. I 'ekkelns.

Tabmunpl 1 cxembl: «OUITOTEHETHUECKUM PsIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yobie  smiepb»,  «Crerouedans»y,  «Punnodpute»,  «CeMeHHBIC
NanopoTHUKW», «buoreorpaguueckue 30HbI 3emin», «Jlpeld KOHTUHEHTOBY,
«PemuxTel», «HavanmpHble cTaguu SMOPHOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», <« 'OMOJIOTMYHBIE M aHAJIOTMYHbIE OpraHbl», «PyauMeHTb,
«ATaBU3MBDY, «XpOMOCOMHBIE Ha0Opbhl YEJIOBEKa W IIMMIMAaH3e», «l JaBHbIE
HampaBJIEHUS 3BOJTOLUNY, «OO0LIMe 3aKOHOMEPHOCTH HBOJIIOLIUNY.

OOopynoBaHue: KOJUIEKUUH, TepOapuu, MYJSKHM HCKOIMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISDKM TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKLIUA HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue U pa3BuTHE JKM3HU HA 3emJie

HayuHble THUNOTE3bl MPOUCXOXKIECHUS KU3HM Ha 3emie. AOUOreHe3 H
naHcrepMusi. JloHaydHble MPEICTaBICHHUS O 3apOXKACHUU >KU3HH (KPEallMOHU3M).
I'unore3a NOCTOSHHOTO CaMO3apOXKACHHMS )KU3HU U €€ ONPOBEPKEHHE ombiTamu .
Penu, JI. Cnannanmanmy, JI. [Tactepa. [IponcxoxaeHue ®u3HU U aCTPOOHOIIOTHS.

OcHOBHBIE JTaIlbl HEOPraHU4YECKOU 3BOJIFOLIUH. [LimanerapHas
(reosornueckas) HSBOJIIOIUSA. XUMHUYECKas HBOJIONUSA. AOUOTCHHBIM CHHTE3
OpraHuyeckux BemecTB u3 Heopranuwdeckux. Omeir C. Mwumnepa u I'. Opu.
ObpazoBanue mnonuMepoB u3 MoHoMepoB. KoamepBatHas rumoreza A. W.
Onapuna, runoresa nepBuyHoro 0ynboHa [x. XonjaeliHa, reHeTHYecKas TUIoTe3a
I'. Ménnepa. Pu6o3umbl (T. Yek) u runoreza «vupa PHK» V. TI'mnGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHUE MTPOTOKIIETKH.



HUctopus 3emnn u Metoapl €€ u3ydeHHs. lIckomaemble OPraHUYECKHE
ocratku. ['eoxpoHonorus u e€ Metofpl. OTHOCUTENbHAs U aOCOJIOTHAS
reoxXpoHoJiorus. ['eoXpoHoornyeckas mKasna: 30Hbl, 3pbl, IEPUOJBI, OXU.

HauvanbHbie 3Tamel opranndeckoi sBoiounu. [losiBiieHME W 3BOMOLUSA
MEPBBIX KJIETOK. DBOJIOLMS MeTadosm3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OUOIUIEHKM KaK aHAJIOT MEpBbIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[Tpoucxoxaenre s3yKapuoT (CUMOHOTreHe3). DBOOIMOHHOE MPOUCXOKICHUE
BUPYCOB. lIpoucxoxkaeHne MHOTOKJIECTOYHBIX OpraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYTI MHOTOKJIETOUYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIIOIMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacreHuil. Bpixon pacreHud Ha cymy. llosiBieHue CHOpOBBIX pPacTeHUU U
3aBoeBaHMe WMH cymn. CeMeHHble pacTeHus. [IpoMcxXo0XIeHHE IBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Talbl 3IBOJIONUU KUBOTHOrO MHpa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TumnoB. IlepBble XOpAOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentunuii. [IpoucxoxaeHrue MIEKONMUTAOINIUX |
ntul. [lpuHnun xioueBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasButne xu3HM Ha 3emiie MO 3paM M NEPUOAAM: apXeH, IPOTEPO30H,
nmajgeo3oi, Me3030M, KaWHO30il. OOmas xapakTepucTHKa KiIuMara W
reoJOrTH4ecKuX mpoueccoB. [losBiieHMEe M paclBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro ycioBUs U BIMSIHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BbIMUPaHHUS — IKOJOTMYECKUE KPU3HUCHI mpouuioro. [Ipuumuel u
CIEACTBUS MAacCOBBIX BbIMHpaHH. COBPEMEHHBIN JKOJOTHUYECKUNA KPHU3HC, E€r0
ocobenHoctH. [Ipobrema coxpaneHus: 6nopazHooOpa3us Ha 3eMiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUNBl Kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JleMoOHCTpanun

[Toptpetsi: @. Penn, JI. Cnasmanuanmy, JI. [Tactep, . 1. Meununkos, A. .
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Muwiep, I'. IOpu.

Ta6muier u cxemsl: «Cxema onbita ©. Penny, «Cxema onbita JI. I1actepa o
M3YUYCHUIO CaMO3apokAeHusl xu3Hm», «Cxema ombita C. Mumuiepa, I'. Opu»,
«JTanpl  HEOPraHMYECKOW  JBOMIOIUW»,  «[ €OXpOHONOrMYecKas  LIKaJay,
«HadanpHble 3Tanbl OpraHuYecKol 3BoIOUUN», «CxeMa o0pa3oBaHUs DYKapHOT
nyréM cumOuoreneza», «Cucrema KUBOW npuUponb», «CTpoeHHe BUpYCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTB), «OJHOKIETOUYHBIE BOJOPOCIINY,
«MHorokneTounsie Bogopociny, «Mxuy», «llanopotHukn», «l'onoceMeHHbIE



pacteHus», «Opranbl UBETKOBBIX pacTeHHi», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «ApomMopdosbl KUBOTHBIX», «lIpocteitmme», «KueuHONOIOCTHBIEY,
«Ilnockue YEepBU», «YneHucToHoruey, «PBIOBIY, «3e6MHOBOIHEICY,
«lIpecmbikarommecs», «lItuup», «Miekonuraromue», «Pa3BUTHE KHU3HU B
apxeunckou spey», «Pa3BUTHE )KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
MaJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030UCKOM dpe», «Pa3ButHe )KU3HU B
KaitHO30MCcKOM 3pey, «CoBpeMeHHas CUCTEMa OPraHUuYECKOrO MUPAy.

O6opynoBanue: repbapuyd pacTEHUH pPA3TUYHBIX OTIEIOB, KOJUICKIIHH
HACEKOMBIX, BJIQXKHBIE MPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
UTJIOKOJKHMX, CKEJIETbl TO3BOHOYHBIX JKMBOTHBIX, 4Yy4yela MNOTHUL WU 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEN, TMOJIE3HBIX MCKOMAEMBIX, MYJISKH OPTaHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHas ga0doparopHas padora «MonenmnpoBanue onsIToB Muiuiepa—
Opu 1o wu3ydeHHnto aOMOrE€HHOTO CHHTE3a OpPraHUYEeCKUX COCIWHEHUN B
NEPBUYHON aTMOCchepe».

JlabopaTtopnasi padora «l3yuyeHHe W OIKMCAHME HCKOMAEMBIX OCTaTKOB
IPEBHUX OPTaHU3MOB).

IIpakTuyeckass padora «U3yueHue 0OCOOCHHOCTEH CTPOCHHS PACTCHHI
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «3yuenue ocoOCHHOCTEH CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX.

Tema S. IIpoucxoxkaeHue 4eJI0BeKA — AHTPOIOTeHe3

Paznensl v 3anaun aHTpONIOJIOTrUU. METO bl aHTPOIIOJIOTHH.

CraHoBJieHHE TPEICTABICHUN O MPOUCXOKACHUU YeJOBEKa. Penurmno3Heie
BO33peHusA. COBpEMEHHBIE HAYYHBIE TEOPHH.

Cx0ACcTBO YenoBeKa ¢ JKUBOTHBIMU. CUCTEMATHYECKOE MOJ0KEHUE YETIOBEKA.
CBugerenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHUTENIBHO-
MOPGOJIOTHYECKHE, AMOPHUOJIOTUYECKUE, (hU3M0JIOr0-OMOXUMUYECKHE,
noBefeHueckue. OTauyus yeaoBeKa OT KUBOTHBIX. [IpsAMoOXokAEeHUE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE IOJIOBHOrO MO3ra MU BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrkymue cuibl (hakTophl) aHTpONOreHe3a: OMOJI0OTHYECKUE, COLMATbHbIE.
CooTHoleHrEe OMOJIOTMYECKUX U COLMATBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaauu aHTpornoreHe3a. PaHHUE 4YenoBEKOOOpa3Hbie O0E3bSHBI
(TIPOKOHCYJIBI) M PAaHHHE TIOHTUIBI — OOIIHE MPEKU YeTI0BEKOOOPa3HbIX 00€3bsiH U
T0/Iel. ABCTPAJIONUTEKU — JABYHOTHE NPEAKHU JitoAeil. YeloBeK yMelbli, MmepBbie
V3TOTOBIIEHUS OpYAUN Tpyla. YUenoBek NMPSIMOXOIAIIMNA U MEPBBIM BBIXOJ JIOACH
3a npenenbl  Adpuku. UYenoBek rewaenbOeprckuii  — oOmMMA  MPEIoK
HEaHIEPTaJIbCKOr0 YEJIOBEKA U YEIOBEKA Pa3yMHOT0. UellOBEK HEAHIEPTaIbCKUI



KaK BHUJ JIFOAECH XOJIOJHOTO KinMara. YelmoBEeK pa3yMHBbI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHME KOHTHMHEHTOB 3a mpenenamMu Adpuku.
[TameoreneTrka u najgeoOreHOMHUKA.

OBOMIONMS COBPEMEHHOTO uenoBeKa. EcTecTBeHHBI OTOOp B MOMYJSALUAX
yesoBeka. MyTalnMoHHBIM mporecc U nonumopgusm. llonynsiuroHHBIE BOJIHBI,
npeid reHoB, mMurpanus U «3PGEeKT OCHOBATES» B MOMYJALMIX COBPEMEHHOTO
YEJIOBEKa.

Yenoseueckne pacel. [lonstue o pace. bormpmime pacel: €BpoONeOHIHAS
(eBpaswmiickasi),  aBCTpaJIO-HETrpoMJHAs  (dKBaTOpuaidbHas),  MOHTOJOUAHAsS
(a3narcko-aMepuKaHcKasi). Bpemss W myTH pacceneHusi 4eloBeKa IO IUIaHETe.
EnunctBo  yenoBewecknx  pac. HaydHas  HECOCTOSTENBHOCTh  pacH3Ma.
[Ipucnoco0aeHHOCTh 4YelloBEKa K pa3HbIM YCJIOBHUSM OKpPYXKAroIIeW Cpelbl.
Binugaue reorpadguueckoil cpeapl U apedda TEHOB Ha MOPQOJIOTHIO U
(PM3HOJIOTHIO YETIOBEKA.

MexauCiUIUIMHApHbIE ~ METOJAbl B (u3nueckod  (OMOJOTHYECKOM)
AQHTPOMOJIOTUU.  OBOJIIOIMOHHAS ~ AHTPOIOJIOTUA U MaJ€O0AHTPOMOJIOTHUS
YEJIOBEYECKUX MOMYJSIUMA. bruoconnalibHble HUCCIEIOBAHUS MPUPOJIBI YEIIOBEKA.
HccnegoBanue K03BOMOLMHN OUOJIOTMYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JleMoOHCTpanun

[Toptpersr: Y. Japsun, JI. JIuku, 5. 5. Porunckui, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTOIbl aHTPOTIOJIOTHNY, «I 0JTOBHOM MO3T UEJIOBEKAY,
«YenosekooOpa3Hble 00€3bsiHbI», «CKeNneT 4eloBeKa W CKEJET IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbI», «J[BUKYIIHE CUJIBI aHTPOIIOT€HE3a», « DBOJIFOLIMOHHOE
IpPEBO  4YEIOBEKa», «ABCTpajmonurek», «YemoBek  yMenblid», «YenoBek
NpAMOXOISIIUY, «JleHncoBckui yenoBek» «Heanaepranbub», « KpoMaHbOHIBDY,
«IIpenku yenoBekay», « ITamnbl IBOIIOLMH YETOBEKay, «Packl UeIOBEKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTEeH, MpeIMETOB MaTepualibHOU
KyJIbTYpbl ~TpPEAKOB YeJoBeKa, penpoaykuuu (doTtorpaguu) KapTUH C
MU(DOTOTUYECKUMU W OMOJICUCKUMHU CIOKETaMU TPOUCXOXKIEHUSI YeJIOBEKa,
doTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEeKa, MOJIEIb
yepena uYeloBeKa M 4Yepena I[IUMIAaH3e, MOJENb KUCTH YeJIOBeKa M KHUCTHU
MIMMIIaH3€, MOJICNIM TOpCa MPEAKOB YeIOBEKA.

JlabopaTtopnasti paGora «l3yueHue OCOOEHHOCTEH CTpOEHUSI CKeleTra
YeJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTuyeckas padora «/3ydyeHne 5KOIOrHYECKUX aJanTallui YeJI0OBEKay.

Tema 6. Jxojorusi — Hayka 0 B3aHMOOTHOILIEHHMSIX OPraHM3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpY Kalollel cpeaoi



3apoxaeHue U pazButue sxosioruu B Tpynax A. ['ymGonbara, K. @. Pynbe,
H. A. Ceepuona, 3. I'ekkensa, A. Tencnou, B. H. Cykauépa. Paznensl u 3amauu
sKoj0ruu. CBs3b 3KOJIOTMHU € APYTUMHU HAyKaMHu.

Metonbl 3kosiorud. IloneBbie HaOMOAECHHUS. ODKCIEPUMEHTHI B 3KOJOTHUU:
MpUpOAHBIE U JjabopaTopHbie. MoaenupoBaHHE B O3KOJOTHH. MOHUTOPUHT
OKpY’KaroIel cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aIbHBIN.

3HAaYEHUE DKOJIOTMYECKMX 3HAHUM Uil  YeJOBeKa. JKOJOTHYECKOE
MHPOBO33PEHNE KaK OCHOBA CBA3EH YEJIOBEYECTBA C NMpuUpoaon. PopmupoBaHue
AKOJIOTUYECKOH KYJIbTYPhI U 3KOJIOTUYECKOH T'PAMOTHOCTH HACEIEHUS.

JdemMoHcTpauuu

[Toptpetsi: A. I'ymbonpar, K. @. Pynbe, H. A. CeBepuos, 3. ['ekkenb, A.
Tenciu, B. H. Cykaués.

Tabnuibl 1 cxeMbl: «Pa3nensl 3KoIoruny, «MeTobl KoJoruny», «Cxema
MOHUTOPUHIA OKPYXAIOLIEH CPEIbI».

JlaGopaTopHasi padora «3yueHune METOJIOB IKOJIOTUYECKUAX
UCCIIEIOBAHUI.

Tema 7. Opranusmsbl u cpeaa 00OMTAHUSA

OkoJnoruyeckue (PaxkTopbl U 3aKOHOMEPHOCTU uX nercTBus. Kiaccudukanus
HKOJIOTMUYECKUX (DaKTOPOB: aOMOTHUECKHE, OMOTHYECKHE, aHTpoIIOTeHHbIe. O01ue
3aKOHOMEPHOCTH JEHCTBUA 3Kosorudyeckux (akropos. IIpaBuino munumyma (K.
[npenrens, 0. JIubux). TosepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBL.

AbuoTtnueckue ¢paktopel. CBeT Kak 3koyiornueckuil ¢akrtop. JleiicTBue
Pa3HBIX YYacCTKOB COJIHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJOTHYECKHE TPYIIIIbI
pacTeHHMil M >KMBOTHBIX [0 OTHOIIEHWIO K cBeTy. CHUrHalbHasi poJib CBETA.
DoTONEPUOIU3M.

Temmneparypa kak dKojoruuyeckuit ¢akrop. JlelicTBue Temmeparypsl Ha
opranu3Msbl. [IOHKHIOTEpMHBIE U TOMONOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skojoruueckuit Qakrop. IlpucnocoOneHus pacteHuil k
nojjiep>KaHuio0 BogHOTo Oananca. Knaccudukamus pacTeHud MO OTHOIICHUIO K
Bozie. [Ipucnoco0iaenns )KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHUS OPTaHW3MOB: BOJHAs, HA3EMHO-BO3MYIIHAS, MMOYBEHHAS,
rIyOMHHAsT  MOJINOYBEHHAS,  BHYTPHOpPraHU3MEHHas.  DU3NKO-XUMUUYECKHE
0COOEHHOCTH cpesi obuTaHus opraHu3MoB. I[IpucmocoOyieHusi OpraHu3MOB K
KU3HU B PA3HBIX CPeIax.

buonornueckue putmbl. BHemiHue u BHyTpeHHHE pPUTMBL. CyTOUHBIE U
rOJU4Hble PUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHUM KU3HMU.



Kusznennsie ¢Gopmbl opraHuzmoB. IloHatue o KuzHeHHOW (opme.
XKuvzHeHHbie POPMBI paCTEHUM: IEPEBbS, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHBIE (OPMBI >KHUBOTHBIX: THUIAPOOHOHTHI,
re00MOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (haxTOopHI. Bunbr OMOTHUYECKUX B3aMOICICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOUO03 U ero ¢gopmel. [lapazutusm, koomneparus,
MYTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxyieOHUYecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommueckue,  (dopuueckue, (pabpuueckue).  3HaueHUE
OMOTUYECKNX B3aUMOJCHCTBUN IJII CYIIICCTBOBAHUS OPraHU3MOB B Cpele
obutanud. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYECHUSI.

JleMoOHCTpanun

Tabmuiel U cxeMbl: «DKoJorhudeckue QaxTopel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHUE TPYIIbI KUBOTHBIX MO OTHOUIEHUIO K CBETY», «Te€mIoKpOBHBIE
KUBOTHBIC», «XOJOAHOKPOBHBIEC >XUBOTHBIEY», «DU3HOJOTUYECKUE aJarTalluu
KUBOTHBIX», «Cpeapl oOUTaHMS OPraHu3MoBy, «bHOJIIOrHYECKUE PUTMBDY,
«Kuznennoie  ¢dopmbl  pacTeHui», <«KuzHeHHble (DOPMBI  JKUBOTHBIX,
«IKOCUCTEMA HIMPOKOJIMCTBEHHOIO Jieca», « IKOCHUCTEMA XBOMHOTO Jecay, «Llemnn
nuTaHus», «XuiHudectBoy, «llapazutuzmy, «KoukypeHus», «CumMOn03»,
«KoMmeHcanmzmy.

O6opynoBanue: repbapuM pacTEHUW W IKUBOTHBIX, MPUCIIOCOOTIEHHBIX K
BIUSHUIO PA3IMYHBIX DJKOJOTHYECKHX (HaKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHETIOOMBHIE U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTCHUS, T€pOAPUU U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHMI, yydena NTUL U 3Bepeid, repOapuu
pacTeHul, OTHOCAIIMXCS K rurpoduram, kcepoduram, Me3oduram, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMU >KUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpeaax,
repbapur M KOJUIGKIIMM PACTEHUM U IKUBOTHBIX, OOJAJAIOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBUM >KU3HU, repdbapuul u
KOJUIGKIIMM PACTEHUM M SKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUHBIX OMOTHUYECKUX B3aUMOCHCTBUSX.

JlaGopaTopHasi pabora «BbIsiBIeHHE TPUCIIOCOOIICHHM OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi pabora «BbIsiBIeHHE TPUCIIOCOOIICHHM OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlaGopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHHU U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DkoJi0rvst BUAOB U MOIYJISIIUAM

DKOJIOTUYECKHE  XapaKTePUCTUKU  TOMYJIAIHUH. [Monynsimusa  kak
Oouonornueckas cucrema. Poias HEOMTHOPOTHOCTH cpefibl, HU3nIecKux 6apbepoB U



oco0eHHOCTe OHMOoOruu BUIOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyyanuid. OCHOBHBIE TIOKA3aTENW TMOMYJISUUA: YUCIEHHOCTh, ILIOTHOCTD,
BO3pacTHasi M IIOJIOBAs CTPYKTypa, POKIAEMOCTb, HOPUPOCT, TEMII pPOCTa,
CMEpPTHOCTb, MUTPALIHS.

Dxonoruyeckass CTpykTypa nonysanuu. OIeHKa YUCICHHOCTH NOMYJIALINH.
JluHaMyKa MOMyIsiUMA U €€ peryisuus. buoTuyeckuil moTEHUMAN MOMYJISIIUU.
MopenupoBanue TUHAMUKH nonyJiAnuu. KpruBeie pocta YMCIEHHOCTH MOMYJISIIUN.
Kpusble BbDKMBaHUA. Perynsmus 4YHCICEHHOCTH TOMYJSIUNA: poiib (PaKTOpPOB,
3aBUCSIINX U HE 3aBUCAIIUX OT IMJIOTHOCTHU. DKOJOTHUECKUE CTPATETUU BUOB (I- U
K-cTparerun).

[Tonsitue 00 sKoJIOTrMYECKOM HUlE BUAa. MectooOutanue. MHoromepHas
MoJzenp sKkosiornueckon Humm Jx.M. XarunmHcoHa. Pa3zmepsl 3KoJOornueckou
Huid. [loTeHnmanbHas U peaaTu3oBaHHAs HUIIIN.

Bun kak cucrema nomynsumii. Apeansl BUAOB. Buapl M MX JKU3HEHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHHS M MUIpPALMil KUBOTHBIX. buonormyeckue
WHBA3UH Yy>KEPOJHBIX BUIOB.

JleMoOHCTpanun

[Toptper: Jx. 1. XaTunHCOH.

Tabmuipl W cXeMbl:  «IKOJIOTUYECKHUE XAPAKTEPUCTHKU  MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyiasiuun», «Bo3pacTHele  mupamuisl
nonynanun», «CKOpPOCTh  3aceleHuss TIOBEPXHOCTH 3€MJId  Pa3IMYHbIMU
opraHu3zmammn», «Mojeinb 3xkosiorndeckor Humu Jx. M. XaTuuHcoHay.

O6opynoBanue: repdbapun pacTEHUN, KOJUICKIIUU )KUBOTHBIX.

JlaGopaTtopnass paGora  «llpucmocobneHuss CceMsH  pacTeHUU K
PaCCEICHUION.

Tema 9. IDko0rus coo01IECTB. IKOIOTHIECCKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3U MEXIy
OpraHu3MamH B OMOLIEHO3E.

Oxocucrtema kak oTkpbiTas cucteMa (A. Jx. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpraHM3MOB B OKOCHUCTEME: NPOJIYIEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u ceth. AOUOTHYECKHE OJIOKH
skocucTeM. [TouBbI U Wbl B 3KOcucTeMax. KpyroBopoT BeliecTB U MOTOK SHEPTUU
B OKOCHCTEME.

OCHOBHBIE  MOKa3aTeJM »dAKOCUCTEMBI. buomacca W NOpOIyKLMS.
DKOJIOTHYECKHUE MUPAMUIbI YUCET, OMOMACChl U DHEPTHUH.

Junamuka sxkocucmem. Kamacmpoguuecxkue nepecmpotixu. @uykmyayuu.
HampaBneHnnbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHbie U
BTOPUYHBIC CYKIIECCUM U X MPUYUHBI. AHTPOTIOT€HHBIEC BO3ACHCTBHS Ha



cykueccun. KimnmakcHnoe cooOmiectBo. buopaznoobpasue u mojiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpupoaHbIE IKOCUCTEMBI. IKOCUCHEMbL 03EP U peK. DKocucmemvbl Mopel U
oxeanog. Ixocucmemvl myHOp, 1€CO8, CMeneti, NyCMmvlHb.

AHTpONOrE€HHBIE 3KOCHUCTEMBI. ATrpo3KocHcTeMa. ArpoueHo3. Pazmuuus
MEX]Ty aHTPOIIOT€HHBIMHU M MIPUPOTHBIMU 3KOCUCTEMAMHU.

VYp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opojckas
dnopa u ¢dayna. CunHanTpommzamus TOPOACKOW (ayHbl. buomormdeckoe wu
XO3CTBEHHOE 3HAUEHHE arpOIKOCHCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHHSI OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B
IKOCUCTeMax. Poiib KackaoHo2o 3¢hpexma u 8u008-30UpuKamopos (Kirouesvix
6U008) 6 hynkyuonuposanuu sxocucmem. llepeHOC SHEPTUH U BEIIECTB MEXITY
CMEKHBIMU 3KOCHUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOMYJISIIUNA U 9KOCHCTEM
B YCJIOBUSIX €CTECTBCHHBIX M aHTPOTIOTCHHBIX BO3JICHCTBHIA.

Mexanuzmbr  8030eticmeus  3a2pA3HEHUU — pA3HBIX — MUNO8  HA
CYOOP2AHUSMEHHOM, — OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCEMHOM
VPOBHSAX, OCHOBbI IKOIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 030€UCMBUSL.
MeTomo10THsI MOHUTOPHHTA €CTECTBECHHBIX M aHTPOTIOTCHHBIX 3KOCUCTEM.

JleMoOHCTpanun
[Toptper: A. [Ix. Tencnn.
Tabnuupl W CXEMBL: «CtpykTypa  OumoneHo3a»,  «IDKocucTema

HIMPOKOJIMCTBEHHOIO Jiecay, « IKOCHCTEMA XBOWHOTrO jecay, «DyHKIHMOHAbHbIE
IPYIIbl OPraHU3MOB B 3KOocucTeMe», «KpyroBopoT BemecTB B 3KOCHUCTEME,
«llenn nutanus (macTOUIIHAS, IETPUTHASA)Y», «IKOJIOTHIECKAS TUPAMUJIA YUCEID»,
«IKoJoruyecKas nmupamMmuaa OuomMacchny, «IKOJIOTHUECKass MTUPAMHIA SHEPTUN,
«O06pazoBanue Oonotay, «llepBuunas cykueccus», «BoccraHoBieHue jgeca mocie
noxkapa», «IKOCHCTeMa 03€pa», «ArpoueHo3», «KpyroBopor BemecTB M mOTOK
SHEPTUU B arpoieHose», «[IpuMepsl ypboskocuctem.

O6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uydesia MTUIl U
3Bepel, repbapun KyJIbTYPHBIX U IUKOPACTYIIUX PACTEHUM, aKBapUyM KaK MOJIETb
9KOCHCTEMBI.

IIpakTuyeckas padora «3ydeHue u onrcanme ypOo03KOCUCTEMBD.

JlabopaTtopnasi pabGora «U3ydeHue pazHOOOpasusi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX 3KOCUCTEMAX.

IKCKYypcHsl «IKCKYpCHs B TUITMYHBIN OMOTEOI1IeH03 (B AyOpaBy, Oepe3HsK,
eHHUK, HA CYXOI0JIbHBINA UM TOMMEHHBIN JIYT, 03€p0, O0JIO0TO)».

IKCKYpcUsl «IKCKYPCHS B arpodKOCUCTEMY (Ha MOJI€ WIIK B TEITMYHOE
XO035UCTBO)».

Tema 10. buocdepa — riaodanbHas IKOCHUCTEMA



buochepa — oOuieruianerapHas oOosiouka 3eMild, TJE€ CYLIECTBYET WIH
CylllecTBOBaJa *MU3Hb. Pa3BuTHE npencrapieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. 1. Bepuaackoro o 6mocdepe. Obmactu 6uocheps! u e€ coctas. XKuboe
BEIIECTBO OMOcheprl U €ro PyHKITHH.

3aKOHOMEPHOCTH cyliecTBOBaHUsA Ouochepsl. OcobeHHOCTH Onochepsl Kak
rJ100anbHON IKOCUCTEMBI. JlMHaMu4eckoe paBHOBecue B onocdepe. KpyroBopotsr
BEIIECTB U OMOT€OXMMHUYECKHE HUKIbI (yrieposa, a3oTa). PUTMUYHOCTD SIBICHUI
B Ouocdepe.

3oHaneHOCTh Omocheprl. [lonstne o Omome. OCHOBHBICE OMOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOIMCTBEHHBIE Jieca, CTEIH, CAaBAHHBI,
IyCTBIHU, TPOIIMYECKHE JIECA, BBICOKOTOPhA. KilMMaT, pacTUTENbHBINA U KUBOTHBIM
MUp OMOMOB CYIIIH.

CrpykTypa U (PyHKIIUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANIA U
ouocdepHbIX QPYHKITHI.

JemMmoHCTpanuu

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

Tabmuubl u cxemsl: «I'eocdepsl 3emin», «KpyroBopor azora B IpHpPOIE»,
«KpyroBopoT yriepoaa B mpupojsie», «KpyroBopoT Kuciopoja B HPUPOJELH,
«KpyroBopoT Bojabl B npupoje», «OCHOBHbIE OMOMBI Cyminy, «KiumaTtudeckue
nosgca 3emum», « Tynapa», «Tairay, «CMmemanubiid jiecy, «IIIMpOKONIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsay, « Tpornndeckuii gecy.

O6opynoBaHue: repdapun pacTEHUM Pa3HbIX OMOMOB, KOJUICKITUHN YKHBOTHBIX.

Tema 11. YestoBek U OKpY:KaloIIas cpeaa

DKOJIOTUYECKHE KpU3UCHI W WX MpUYUHBL. Bo3aeiicTBue YeloBeka Ha
ouocdepy. 3arpsisHeHHE BO3AYIIHOW cpeabl. OxpaHa BO3ayXa. 3arps3HEHHE
BOJHOUW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne KiuMara.

AHTpOIIOT€HHOE BO3AECHCTBUE HA PACTUTENBHBIN M KMBOTHBIM Mup. OXpaHa
pPacTUTENIBHOTO U UBOTHOrO MHpa. OCHOBHBIE NPUHIUIIBI OXPaHbl MPUPOJBIL.
Kpacasie xHumru. Ocob6o oxpansemble mnpupoansie Tepputopun (OOIIT).
Boranuyeckue caibl ¥ 300JI0TUUECKUE TTAPKH.

OCHOBHBIC TPUHIUIIBI YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA U MPUPOJBI.
PammonanpbHO€ ~ TPUPOMOMONB30BAHUE W COXpPAaHEHHWE  OMOJIOTHYECKOTO
pazHooOpasust 3emun. OOIME 3aKOHOMEPHOCTH TJIOOAJTBHBIX HSKOJIOTHYSCKHX
Kkpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA B €T0 BEPOSITHBIC TTOCIICICTBHUS.

Pa3Butne METONOB MOHMTOPWUHIAa Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npornieccoB. CucmemHvle ucciedo8anusi nepexooa K pecypcocbepezaroweli u
KOHKYPEHmMOCnocobHot  3Hepeemuxe.  buonocuueckoe  pasnoobpaszue u
buopecypcol. Hayuonanvnvie ungopmayuonmusie cucmemvl, obecnevusaroujue



00CmMyn K UuHGopmayuy no cOCMoSIHUI 0mMoenbHblX 8U008 U dxocucmem. OCcHoBbl
Kopeadburumayuyu dKocucmem u cnocovoos 60pvOvLI ¢ OUONOBDENHCOCHUIMLU.
Pexoncmpykyus mopckux u HazemMHbixX 3KOCUCHEM.
JdemMoHcTpauuu
Tabmumet  w cxeMbl:  «3arpsisHeHHe  atMocdephl»,  «3arps3HEHHe
ruapoceprr», «3arps3HeHue 1mouBbl», «llapHuKOBBIA 3PPexT», «Ocobo
OXpaHsieMble TIPUPOIHBIC TEPPUTOPUNY, «MOJIEIH YIIPABIIEMOTO MUPAY.
ObopynoBanue: ¢ororpaduu OXpaHIEMBIX PACTECHUH M J>KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTHU pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMUBI ITO
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBILIET'O OBPA30BAHUAA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHUS
OoOyYaroImMUMHUCA MporpaMM CpPEIHEro OoOIero o0pa3oBaHUs: JIUYHOCTHEIE,
METaNpEeIMETHBIE U MIPEIMETHBIE.

B cTpykType TUYHOCTHBIX Pe3yJbTaTOB OCBOEHUS MPOrPAMMBI IO OUOJOTUH
BBIJICJICHBI CIICIYIONINE COCTABISIONIME: OCO3HAHUE OOYYalOIUMUCS POCCUICKOMN
IrpaXIaHCKOM UJAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOMPENCICHUIO, Haiuyue Momueayuu K OOydeHHI0  OHMOJIOTHH,
yeneHanpasieHHoe pazeumue BHYTPEHHUX YOEKIEHUM JUYHOCTH HA OCHOBE
KJIFOYEBBIX I[EHHOCTEM M HCTOPUYECKUX TPAMUIMN Pa3BUTUA OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCHb U CHOCOOHOCHb O0YIAIOIIUXCSI PYKOBOJACTBOBATHCS B CBOCH
NEATEIIBHOCTH 1IEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMH, HPHUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, HAIUyue NPABOCO3HAHUS  DKOJOTUYECKON
KYJIbTYPbI, CHOCOOHOCMU CIMABUMb TIETTA ¥ CTPOUTH )KU3HECHHBIC TUTAHEI.

JInyHOCTHBIE PE3yIbTaThl OCBOCHUS MTPOTPaMMBbl 10 OWOJIOTHUU JTOCTUTAIOTCS
B E€IMHCTBE Yy4YeOHOW W BOCIUTATEIBHOW JIESITEIHBHOCTH B COOTBETCTBUHU C
TPAAUIIMOHHBIMUA POCCUNUCKUMU COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBWJIAMH U HOpPMaMu
MOBEACHUS U CIOCOOCTBYIOT IIpoIleccaM CaMOIO3HAHUSA, CAMOBOCIUTAHUS U
CaMOpa3BUTHSA, PAa3BUTHS BHYTPEHHEW TO3UIMM JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U IIPABOMOPSIIKY, YEIOBEKY Tpyda U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYpPHOMY HACIEIUI0 U
TpaIUIHUSIM MHOTOHAIMOHAJIBLHOTO Hapoaa Poccuiickont denepanuu, OTpupoae U
OKPYKarOIIEH Cpee.

JIuyHOCTHBIE pe3yabTaThl OCBOCHHUSI YyuyeOHOTro mpeamera «buonorus»
JIOJDKHBI OTpa’XkaTh TOTOBHOCTh M CITIOCOOHOCTHh 00YYaroImMUXCsi PYKOBOJACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JMYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllu{, TIO3UTHUBHBIX BHYTPEHHHX  yOEXKIEHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OTbITA U OTBITA JEATEIIBHOCTH B MPOIECCE pealn3ali OCHOBHBIX HaIpaBJICHUM
BOCITUTATEILHOM JIESITEIHHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaxxaaHCcKoOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH O0YYAIOIIETOCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTHUTYLUHMOHHBIX TMpaB M OO0sA3aHHOCTEW, YBa)KE€HUE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATENIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4E€OHBIX U MO3HABATENbHBIX 33714, BBHIOJIHEHHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNATh COOCTBEHHYIO TO3HUIIMIO 10 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBSICHSTH €€;

YMEHUE YYUTHIBATh B CBOUX JCHCTBUSAX HEOOXOJUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHS JIIOJIEH C pa3HbIMU YOEXKIACHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSAMHU U
COIIMAJILHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TMPOIIECCE COBMECTHOIO BBIMNOIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX U HCCIEIOBATEIILCKUX 3aJlad, YBaXKUTEIHHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TNpPH OOCYXKJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMAQHUTAPHOM U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NaTpMOTHYECKOT0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WJIEHTUYHOCTH,
MaTpuOTU3Ma, YBaXEHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH IEpe]]
Ponuuou, ropmoctm 3a cBOM KpaM, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEIUIO U TaMSITHUKAM MPUPObL,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHHUE W
pa3BUTHE OWOJOTHH, TOHUMAHUSA 3HAYCHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00I11eCTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHuI0 U 3amure OTteudecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

OCO3HAHUWE TYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JSTUUYECKOTO IOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJla B TMIOCTPOCHUE YCTOWYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POIAUTENSM, CO3/IaHUIO0 CEMbH HA OCHOBE
OCO3HAHHOTI'O TNIPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHHUSA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOUasl 3CTETHUKY ObITa, HAYYHOIO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUMH;



MOHMMAaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITH KA4eCTBA TBOPUECKOM JTMIHOCTH,

5) ¢usuyeckoro BocnuTaHUsl, GOPMUPOBAHMS KYJLTYPbl 30POBbSI H
IMOIMOHAIBHOIO 0J1ar0NOJTyYHUs:

MOHMMAHUE W peaju3amnusl 3I0pPOBOr0 W 0e30MacHOTo o00pasza IKU3HH
(3mopoBOoe  THMTaHWE, COONIOJCHWE THUTHCHHYECKUX TIPaBWI W HOPM,
cOQTaHCHPOBAHHBIM PEKUM 3aHATHH ¥ OTObIXA, pETyJsipHAs (Qu3HIecKas
aKTUBHOCTb), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMAHUE [EHHOCTH TpaBWI HWHAUBUAYATBHOTO U  KOJUIEKTHBHOIO
0€30IacHOr0 MOBECHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TIOCIEACTBUN W HENPHUATHS BPEIHBIX MPHUBBIYEK (YIIOTpeOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) Tpya0BOr0 BOCIMTAHUS:

TOTOBHOCTh K TPYHy, OCO3HaHHWE IIEHHOCTH MAacCTepCTBa, TPYIAO0JIIO0UE;
TOTOBHOCTh K AKTUBHOU JIESITEIbHOCTH TEXHOJIOTUYECKON U COLIMATIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO

BBITIOJTHATH TaKyIO JICSITEIIbHOCTB;

HMHTEpEC K pa3iudHbiM chepaM MpodecCHOHATBHON AESITeIIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynymie mpodeccuu U  Pearrn30BBIBATH
CcOOCTBEHHbBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HU;

7) 3KOJIOTHYE€CKOT0 BOCITUTAHUS:

HKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIEeCTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KYJIbTYpPhl: MNPUOOPETEHHE OIBITA
IJJAHUPOBAHMSI TIOCTYIIKOB W OIICHKA WX BO3MOXHBIX TIOCICIACTBUNA  JISI
OKpYXarouen Cpebl;

OCO3HAHME TJI00aJHLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TMyTed ux
pEIICHNUS;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU HU3YYCHUH OHOJIOTHH
3HAHUS W YMEHUS TPH peHIeHWH TMpoOJieM, CBSI3aHHBIX C PAIlMOHAIBLHBIM
IPUPOJIONIONIb30BaHEM  (COOJIIOICHUE  TMpaBUJI  TMOBEACHUS B TIPUPOJIE,
HaIpaBJICHHBIX Ha COXpPaHEHHUE PABHOBECHUs] B HJKOCHUCTEMAaX, OXpaHYy BHUJIOB,
AKOCHCTEM, OHOChEphI);



aKTUBHOE HEMPUSATHE JIEUCTBHM, MNPUHOCIIIMX Bpea  OKPYKarolleu
OPUPOAHON cpelie, YMEHHE MPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJOTUYECKHE
MOCIICACTBHS MPEANPUHUMAEMBIX IEHCTBUH U MPEAOTBPAILATh UX;

HaJIM4HUE Pa3BUTOrO SKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOTMYECKOU KYJIbTYpHI,
OmnbITa NEeSATENbHOCTH AKOJIOTMYECKOM HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS MU B IO3HABATEIbHOW, KOMMYHUKATUBHOW W COLIMAIbHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUYECKOU JEATEIBHOCTU HKOJIOTMUYECKOM
HaIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKHW U OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOIO HA JUAJOre
KYJIBTYpP, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHNUE SI3BIKOBOM W YHUTATEIBCKOW KYJNbTYpPhl KaK CpEJICTBA
B3aUMOJEHCTBUS MEXKAY JIFOJBMU U TO3HAHUS MUPA;

NOHMMaHUE crneuu@UuK OHOJOrMM KaK HayKH, OCO3HaHUA €€ poiu B
(OpMHpPOBAaHMU PALMOHATIBLHOTO HAYYHOTO MBIIUICHHS, CO3JAaHUU LIEJIOCTHOTO
MPEACTABICHUS] 00 OKPYKAIOIIEM MHUPE KAaK O €IMHCTBE MPHUPOIbI, YEIOBEKAa U
oOuiecTBa, B IO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEM M pEIIEHUU MpoliIeM
COXPAaHEHHUs IPUPOIHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAUYMMOCTH OHMOJIOTHUHM ISl COBPEMEHHON LMBHIM3ALINN:
oOecreyeHnss HOBOTO YpPOBHSI Pa3BUTHSI MEIWLIUHBI, CO3[JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  pellaTb pPEeCcypcHble  MNpoOJEeMbl  Pa3BUTHS
YeJI0BEUYECTBA, MOUCKA MyTeH BhIXOJA M3 IN00aIbHBIX 3KOJOTHUYECKUX MpoOsieM U
o0ecrieyeHuss  Mmepexoja K  YCTOWYMBOMY  Pa3BUTUIO,  pallOHAIbHOMY
MCIIOJIb30BAaHUIO TPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTAHJIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TOJIYYEHHH OHOJOTMYECKHX 3HAHUM B LEJIAX
HOBBIIIEHUST OO0IIeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIMOHAIBHOW TPaMOTHOCTH OOydarommxcs, GopmMupyeMoi
MIPU U3y4YEeHUH OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOAOB IMO3HAHHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIOJb30BaTh IOJy4yaeMble 3HAHUS [UIsl aHalIM3a |
OOBSICHEHHS! ABJICHUN OKPY’KAIOLIEr0 MHUpa U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yMEHHE JellaTb OOOCHOBaHHbIE 3aKJIOYEHHUS] HAa OCHOBE HAy4YHBIX (PAaKTOB U
UMEIOIIUXCS JAaHHBIX C LIEJIbIO MOJyYEeHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BaTh OWOJOTMYECKUE 3HAHUS JUIs
pelieHus npobyieM B peabHbIX KU3HEHHBIX CUTYalIUsAX;

OCO3HAHHWE LIEHHOCTH HAy4YHOH JAEsITeNIbHOCTH, TOTOBHOCTbh OCYILECTBISAThH
MPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE;



I'OTOBHOCTD 141 CITOCOOHOCTH K HEMIPCPLIBHOMY 06pa?>OBaHI/II-O 141
caM006pa3013aHm0, K aKTHUBHOMY IIOJYYCHHUIO HOBBIX 3HAHUH 10 OWOJIOTHH B
COOTBCTCTBUH C XKM3HCHHBIMU HOTpe6HOCT$IMI/I.

METAIIPEAMETHBIE PE3VJIbTATDI

MertamnpenMeTHbIe pe3yabTaThl OCBOSHUS y4deOHOro mpeamera «bumomorusy
BKJIFOYAIOT: 3HAYUMBbIC 11  (OPMUPOBAHUS MHUPOBO33PECHHUS OOYyUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXMpPEIMETHbIE) OOIIeHayYHbIe MOHSTHS, OTpa)XKarolue
[EJOCTHOCTh HAyYHOM KapTUHBI MHpa U CHenu(UKy METOJOB TMO3HAHUS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTUs, SBJICHUE, MPOIECC,
cucTeMa, HaydHbld (hakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHMEe,  HAONIOJICHHE, HW3MEpPEeHHE, JKCIEPUMEHT U  JIpyrue);
yHUBEpCaJIbHbIC Yy4ueOHBbIE JCHCTBUSA (MO3HABaTeIbHbIE, KOMMYHUKATHUBHbIE,

PErYJISITUBHBIE), o0ecreunBaroIne dbopmupoBaHue GyHKIIMOHATBHON
rPaMOTHOCTH U  COIMAJIbHOM KOMIIETCHIIMM OOyYaroluxcs; CIOCOOHOCTh
00yJaromuxcs HCITIOJIb30BaTh OCBOCHHBIC MEKTUCITATIINHAPHBIE,

MHPOBO33pPEHUYCCKHE 3HAHUS W  YHHBEpCajbHble Yy4cOHBIC JICHMCTBUS B
MIO3HABATEILHON U COITMAILHOMN ITPAKTHKE.

B pesymbrare wu3ydeHus OHOJIOTMHM Ha YypPOBHE CpPEIHEro  OOIIero
obpazoBanus y oOywaromerocs OyayT copMHupoBaHBl TO3HABATEIbHBIC
YHUBEpCaIbHbIC YICOHBIC IEHCTBHSI, KOMMYHHKATHBHBIC YHUBEPCATIbHBIC YICOHBIC
JICUCTBUS, PETYIITUBHBIE YHUBEpPCANbHBIC YYCOHBIC JEHCTBUS, COBMECTHAsS
TSI TCILHOCTbD.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI CPEAHETO OOIIEro
00pa3oBaHUsI TOJHKHBI OTPAXKaTh:

OBaajaenue YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJILHBIMH
JEeUCTBUSIMU

1) 0a30BbIe JJOrHYecKHe JeHCTBUA:

CaMOCTOATENILHO  (OPMYIHPOBATh W aKTyaJU3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NP OCBOCHUU 3HAHUN NPHEMBI JIOTHYECKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, KiIaccu(ukamnuu, 0000IIeHHS ), PACKPBIBATh CMBICTT
OMOJIOTUYECKUX TOHATHH (BBIACIATh MX XapaKTepHBIC MPU3HAKH, YCTAHABIIMBAThH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTPENCIATh IETU JeATCIbHOCTH, 3a/aBas IapaMeTphl M KPHUTEPUU WX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYSCKUE TOHATHS NI OOBSICHEHUS (DAKTOB U SBICHUMN
YKABOU IIPUPOJBI,



CTPOUTH JIOTMUECKHE paCCyKJeHUd (MHAYKTUBHBIC, JEIyKTUBHBIC, IO
aHAJIOTUU), BBISBISTH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B pPacCMaTpUBAEMBbIX
ABIICHUAX, (POPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

PUMEHSATH CXEMHO-MO/ICJIbHBIE cpencrtea IS MIPEICTABIICHUS
CYLIECTBEHHBIX CBS3€H M OTHOILICHUI B M3y4aeMBIX OMOJIIOTUYECKUX OOBEKTaX, a
TaKK€  MNPOTUBOPEUMUA  pa3HOrO  poja,  BBIIBIEHHBIX B Pa3IUYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3palaTeiBaTh IUIaH pEIHICHUS MPOOJEeMbl C y4€TOM aHalli3a MMEIOIIMXCS
MaTepUaIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B JESATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOBR
LEJIsIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B YCIOBHSX  PEAJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BHBIE HCCJIEI0BATEILCKHE TeHCTBHSA:

BJIa/IETh HaBBIKAMU YUEOHO-MCCIIEI0BATEIbCKON U MPOEKTHOM JESATENbHOCTH,
HaBbIKaMH  pa3pelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY IMOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCIIOJIB30BaTh PAa3JINYHbIE BHJBI JEATEIBHOCTH II0 IIOJYYEHUIO HOBOIO
3HaHUSA, €ro MHTEpHpeTanuy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4e€OHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUH YYEOHBIX U COIUATIBHBIX TPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUIT MBIIUICHUS, BIAJCTh HAYYHON TEPMHHOJIOTHEH,
KITFOUEBBIMU TTOHSATUSIMU U METOJIaMH;

CTaBUTh M (POpMYyJIHUpPOBaTH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NEATEIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISAITh NPUYMHHO-CJICJCTBEHHbIE CBA3M W aKTyaJu3MpOBaTh 3ajady,
BBIIBUTATh TUTOTE3y €€ pEIICHUs, HAaXOIWUTh apryMEHThI JUIsl JTOKa3aTelIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEIIICHHUS,

aHANIM3UPOBaTh TOJYYCHHBbIE B XOJI€ pEIIEHUs 337aud pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCJIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsSM, OIICHHBATh MPUOOPETEHHBIN OIBIT,

OCYILECTBIISATH 1IeJIEHANIPABICHHBIN MOUCK MEPEHOCA CPENICTB U CIIOCOO0B
NeHcTBUS B MPO(ECCUOHANBHYIO CPEY;

YMETh TIEPEHOCHUTH 3HAHUS B TTO3HABATEIIbHYIO U MIPAKTUYECKYIO 00JIacTh
KU3HEJEATEIHOCTH;

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX IPEIMETHBIX 00JIaCTel;



BBIJIBUTaTh HOBBIE WJIEHW, NpEIararb OPpUTMHAJIbHBIE TOJIXOJbl U PEILIEHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

3) pa6ora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALIUU (TEKCTE Y4EOHOIrO
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEeparype, OHOJIOTMUECKUX CJIOBapsAX W
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3zax JaHHbIX, B MHTepHeTe), aHAIM3UPOBAThH
MH(GOPMALIIO PA3NUYHBIX BUOB U (OPM MPEACTABICHUS, KPUTUUECKH OI[CHUBATh
€€ JJ0CTOBEPHOCTh U HENTPOTHBOPEUYNBOCTH;

dbopMynupoBaTh 3aMpoChl U MPUMEHSATH PA3IUYHbIE METOJBI IIPU MOUCKE U
otOope Ouosiornyeckoil nHpOpMalry, HEOOXOAUMOM ISl BBHITIOTHEHUS Y4€OHBIX
3aj1ady;

npuoOpeTaTh OMNBIT HCIOJB30BAHUS HWH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUM, COBEPIIIEHCTBOBATh KYJBTYPY aKTUBHOT'O MCIOJIB30BAHUS PA3TUYHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpPATh  ONTUMAJBHYIO  (OpMy  TIpenCTaBIICHUS
Ononornyeckoi nHpopmanuu (cxemsl, rpa@uKy, JUarpaMMbl, TaOJIULbI, PUCYHKH
" JIpyroe);

UCIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeacTBa Ipu pabore ¢
Ouonornueckod HH(OpMalMen: NPUMEHATh XUMHUYECKUEe, (u3Mdeckue u
MaTEMaTUYECKUe 3HAKU U CHUMBOJIbI, (OpMyIbl, aOOpeBHATYpy, HOMEHKIATYDY,
UCIIONIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HarJIsITHOCTH;

BIAJCTh  HaBbIKAMH  pacCloO3HaBaHHWs W 3alUThl  WHGOpMAIIUH,
uHGOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OBjaieHHEe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUSIMHU:

1) oOmenne:

OCYIIECTBJISATH KOMMYHHUKAIIMHN BO BCeX cdepax KU3HHU, aKTUBHO Yy4aCTBOBATh
B JMAJOre WM JUCKYCCHM MO CYLIECTBY OOCYyXIaeMol TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3BIBaTh CYXKJIECHHUSI OTHOCUTEIBHO BBIMOJHEHUS MpeiaraeéMomn
3a/lay, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIUNA JPYTHX YYaCTHUKOB
JIMaJiora Ui JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEJICTBA OOIIEHUS, MOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(QJIMKTHI H BECTH IIEPETOBOPHI;

BIAJCTh PA3UYHBIMU CIIOCOOAMU OOIICHHUS U B3aMMOJICHCTBHSI, TOHUMATh
HaMEpPEHUs APYTUX JIOACH, MPOSBIATh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU opMe HopMyTupoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHMSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.



2) coBMecTHAas 1eITeJIbHOCTh:

MIOHMMATh M MCIHOJIb30BATh MPEUMYIIECTBA KOMaHAHON M WHAWBUIYAJIbHON
PpaboTHI MpH PEIICHUU OUOJIOTHYECKOUM TTPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MIPUMEHEHUS TPYITIOBBIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHON 3a/1a4H;

BBEIOMPATh TEMAaTHUKy W METOIbI COBMECTHBIX IEHCTBUU C Y4€TOM OOIuX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA,

NPUHAMATh €AW COBMECTHOM  JIESITEIbHOCTH, OpPraHW30BbIBATH W
KOOPAWUHUPOBATh JEUCTBUSA MO €€ JOCTHKEHUIO: COCTAaBIATH IUIAaH JEHCTBUM,
pacupenensaTb pojad C y4ETOM MHEHUM YYacTHUKOB, OOCYXIaTh pPE3yJIbTAThl
COBMECTHOM paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa M KaXJIOr0 y4YacCTHHMKA KOMaHIbl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

Mpeiaratb HOBBIE IPOEKTHI, OLICHUBATh HJIEM C TO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE TOBEACHHE B PA3IHYHBIX
CUTYyaIUsIX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMHU PEryJIATUBHBIMU ICICTBUSIMU:

1) camoopranu3anmsi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JIJIs BBISIBJICHHUS MpoOJeM M UX
pElIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpPATh HAa OCHOBE OWOJIOTMYECKUX 3HAHUI LEJEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOUX JEWUCTBUSX M TMOCTYMNKAaX MO OTHOIICHHUIO K KUBOW MPUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITETIbHO OCYILIECTBIJISITh MO3HABATEIbHYIO AEATEIBHOCTD, BBISIBISATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbLHOM
NEATEeIbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH peHieHUus MpobJieMbl ¢ Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

paclMpATh paMKH y4eOHOIrO NMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HaHHbBIN BBIOOD, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peLIEHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CrIocOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHHUIO IMHUPOKON SPYIUIIUUA B
pa3HbIX O00JACTSIX 3HAHMM, IMOCTOSHHO MOBBINIATH CBOW O0Opa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIEHKY HOBBIM CHUTYallMsiIM, BHOCUTh KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;



BJIa/J€Th  HAaBbIKAMU  II03HABATEIbHOW  peQIeKCMM  KaK  OCO3HaHUS
COBEpULIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX IPOLECCOB, HUX pPE3YJIbTAaTOB H
OCHOBaHUH, UCHOJIb30BaTh MPUEMBI pedICKCHUU ISl OLICHKH CHUTyalluu, BBHIOOpA
BEPHOT'O PEILICHHUS;

YMETh OLEHUWBATH PHUCKM WU CBOEBPEMEHHO NPUHHMATh PELICHHS IO HX
CHIKEHUIO;

OPUHUMATh MOTHUBBI M apPryMEHTBl JPYIMX IpH aHaIU3€ pE3yJIbTAaTOB
JESTENIbHOCTH;

3) npuHsATHE Ce0s1 U APYTUX:

IPUHUMATH ce0s1, IOHUMAasi CBOU HEIOCTATKHU U JOCTOMHCTBA;

OpPUHUMAaTh MOTUBbI W apryMEHTbl JPYTUX MpH aHaJIU3€ pPe3yJIbTaTOB
NESTENIBHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYTHX HA OIIMOKH;

pa3BUBATh CIIOCOOHOCTh NIOHUMATh MUP C O3ULIUHU IPYTOT0 YEJIOBEKA.

INPEAMETHDBIE PE3YJIbTATDBI

[IpeameTHble pe3yabTaThl OCBOCHHUS COJEp)KaHUS Y4EeOHOTO TMpeaMeTa
«buonorus» Ha yrayOn€HHOM YpPOBHE OpPHEHTHPOBAaHBI Ha OOCCIICUYCHHE
npopuiabHOro  o0yueHMs — oOydaromuxcs — Oumosiorud. OHH  BKJIIOYAIOT:
cneruduyeckue g OMOJIOTHN HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI JICHCTBUH 11O
OCBOCHHIO, HHTEPIIPETAIIMU M MPe0oOpa30OBaHMIO 3HAHWN, BUIBI JACATEIHLHOCTH ITI0
MOJTYYCHHUIO HOBBIX 3HAHWA W WX MPUMEHCHUIO B PA3IMYHBIX yU4EOHBIX, a TAKXKE B
peanbHBIX JKU3HEHHBIX CHUTyaIusx. [IpeameTHbIe pe3yabTaThl MPEACTABICHBI I10
roJilaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpPMUPOBAHHOCTh 3HAHMK O MeECTE€ M POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHHM ECTECTBEHHO-HAYYHON KapTHHBI MUpa, B
MO3HAaHWM 3aKOHOB TMPHUPOJABI W  PEHICHWH TPOOJEeM  parMOHAIBLHOTO
MIPUPOIOTIOIH30BAHUS, O BKJIAJAC POCCUUCKUX M 3apyOeKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM  OHWOJOTWYECKMX 3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIMNE OWOJOTHYECKUE TEPMUHBI M TOHATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTa0oJM3M, TOMEOCTa3, CaMOPEryJlusi, CaMOBOCIPOU3BEICHNUE,
HACJICICTBEHHOCTh, M3MEHUMBOCTh, POCT M Pa3BHUTHE), OWOJIOTHYCCKHUE TECOPHUHU
(xknerounast teopus T. [lIBanna, M. Illnelinena, P. BupxoBa, xpomocoMHasi Teopusi
HacnenctBeHHocTH T. Moprana), yuenunss (H. WM. BaBunoBa — o meHTpax
MHOTOOOpa3usi W TPOUCXOXKJCHUS  KYJIbTYPHBIX  PACTCHHH),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOrO MOKOJICHMSI, PACIICIICHUs, YACTOThI TaMeT,



He3aBUCUMOTo HacnefoBaHusi [. MeHaens, TOMOJOTMYECKUX PSAIOB B
HacJIeICTBEHHON WU3MEHUYUBOCTH H. . Basunoga), IIPUHIUATIBI
(KOMITJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMH METOJaMH HAYYHOTO TO3HAHUS, HCIIOIh3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSX JKUBBIX OOBEKTOB (OMHCaHUE, W3MEPEHHE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIACIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoOT, OJHOKICTOYHBIX W MHOTOKJIICTOYHBIX OPTraHW3MOB, B TOM YHCIE
OakTepuii, TpuOOB, pAaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB M CUCTEM
OpPraHOB pACTEHUM, KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEACATEILHOCTH,
MPOTEKAIOIIMX B OPraHU3Max pPacTEHUM, )KUBOTHBIX M YEJIOBEKa, OMOJIOrMYECKUX
IPOLIECCOB: OOMEHa BemecTB (MeTaboJM3M), MPEBpAIICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U TeTepoTPO(HOro TUMOB MUTAHUSA, OTOCUHTE3a U XEMOCHHTE3a,
MHTO3a, M€03a, raMeToreHe3a, ’MOPUOreHe3a, MoCTIMOPHUOHATILHOIO PAa3BUTHS,
Pa3MHOXEHUS,  WHIUBUIYAIIbHOTO  pa3BUTHS ~ opraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTaHABIIMBATh B3aWMOCBS3M MEXKIY OPTaHOMIAMHU KICTKH M HUX
(GYHKIUAMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M MX (QYHKIUSAMH, MEXKIY
opraHaMMd W CHUCTEMaMU OpPraHOB y pACTCHMM, >KUBOTHBIX W YEJIOBEKAa U UX
GYHKIIASAMH, MEXKIy CHCTEMaMH OPTraHOB W WX (YHKIHMSIMH, MEXIY STalaMH
oOMEHa BEIECTB, dTallaMy KJIETOYHOTO ITUKJIA M )KU3HECHHBIX ITUKJIOB OPTaHU3MOB,
sTanaMu AMOPUOHATIBLHOTO PAa3BUTHUSA, TEHOTUIIOM U (EHOTHNOM, (DEHOTUIIOM H
dakTopamu cpeibl OOUTaHUS;

YMEHUE BBISBJIATH OTJIUYUTEIIBHBIC TIPU3HAKUA KUBBIX CHCTEM, B TOM YHUCIIC
pacTeHuH, )KUBOTHBIX M YEJIOBEKA;

YMEHHUE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JUJISl JI0KA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HbBIX
CUCTEMATHYCCKUX TPYIIIT;

yMEHHUE peniaTh OMOJIOTHYECKHUE 3a/1a4H, BBISBIATh TPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXY UCCIEAYEMbIMU OMOJIOTMYECKUMU MPOIIECCAMU U SIBIICHUSMH, JI€TIaTh
BBIBOJIbI M TTPOTHO3bI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJHATH J1A0OPATOpPHBIE M MPAKTHYECKUE PaldOTHI, COOIIOIATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, TMPOBEPATH MX HKCIECPUMEHTATHLHBIMU
cpenctBamu, (GOPMYTUPYS II€b HUCCIICIOBAHMS, AHAIM3UPOBATH MOJYYCHHBIC
PE3yNbTaThI U JCNIaTh BHIBOIBI;

YMEHHE Y4YacTBOBaTh B Y4EOHO-UCCJIEIOBATEILCKOM padoTe 1Mo OuoJIOTHuH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0ase IIKOJBHBIX HAyYHBIX OOIIECTB, U



nyOJUYHO  TPEACTaBIATh  MOJYYEHHbIE  PE3yJbTaThl HAa  YYEHHUYECKHUX
KOH(epeHIHsIX;

YMEHHUE OIICHUBATh JITHUYECKUE AacClEKThl COBPEMEHHBIX MCCIEIOBAaHUN B
obmactu  OMOJIOTMM W MEOUUUHBI  (KJIOHHMPOBaHUE,  HMCKYCCTBEHHOE
OILIOJIOTBOPEHHE, HAIPaBICHHOE H3MEHEHHE T€HOMa U CO3JaHHE TPaHCTEHHBIX
OpPraHU3MOB);

YMEHHE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oyaymiel mnpodeccruoHanbHON
NEATETPHOCTH B 00JaCTH OWOJIOTHUH, METUITMHBI, OMOTEXHOJOTHUH, BETCPUHAPHH,
CEJIbCKOTO XO3SIICTBA, MUIIEBOM MPOMBINUIEHHOCTH, YITyOIsTh MO3HABATEIbHBIN
UHTEPEC, HAIIPABJICHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOINIEH MPOQECCUu u
MPOJOHKEHHE OMOJIOTMYECKOro O00pa3oBaHHMA B  OPraHU3AlMIX CPEIHETro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro npeaMera «buonorus» B 11
Kjiacce TOJKHBI OTPAXKaTh:

chOpPMHPOBAHHOCTh 3HAHUM O MECTE€ M POJIM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B TO3HAHWUH 3aKOHOB TPUPOJIBI W PEIICHHH SKOJOTHYCCKUX
npoOieM 4YeroBeuecTBa, a TaKkKe B PEIICHUH BOMPOCOB PAIlMOHAIBLHOTO
IPUPOAOIIOIB30BaHUSA, U B (POPMUPOBAHUHU 1IEHHOCTHOTO OTHOLIEHUS K MPHUPOJIE,
0OIIIECTBY, YEJIOBEKY, O BKJIAJIE POCCUUCKHX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJAQJE€Th CHCTEMON OHOJOTMYECKHMX 3HAaHWH, KOTOpas BKIIOYAET
ompenereH!s] M TOHMMaHWE CYIIHOCTH OCHOBOMOJIAralolmuX OHOJOTHYECKUX
TEPMUHOB W TIOHATHH (BHJA, dKocucTeMa, Ouocdepa), OHOIOTHUECKHE TEOPUU
(aBommoniionHas Teopus Y. JlapBuHa, CHHTETHYECKAsT TEOPUS SBOJIONNH), YICHHUSI
(A. H. CesepiioBa — 0 myTsX W HarpablieHHsX 3BoJitoiuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHermyeckoro paBHoBecus JIx. Xapaum u B. BaiinOepra,
3apoapimieBoro cxoactsa K. M. bopa), mpaBuna (Munumyma FO. Jlubuxa,
HKOJIOTUYECKON THUpPaMHUIbl HHEPruu), Tumotes3bl (tumore3a «mupa PHK» V.
I'unGepra);

YyMEHUE  BJAJACTh  OCHOBHBIMH  METOJaMH  HAy4YHOTO  TIO3HAHWUS,
MCIIOJI3YEMBbIMH B OMOJIOTUYECKHUX UCCIEAOBAHUSIX JKUBBIX 00BEKTOB M IKOCUCTEM
(omucanue, W3MEpEeHHE, HAOIOJCHUE, DKCIEPUMEHT), CIIOCOOaMH BBISBICHHS H
OIICHKW aHTPOIIOTCHHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIJICTSATh CYIIECTBEHHBIE TPU3HAKU: BUIOB, OHOTEOIEHO30B,
PKOCHUCTEM M Oumocdepsl, CTaOUIU3UPYIOIIETO, MBIKYIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOTO or0opa, aJIIONaTPUYECKOTro u CUMIATPUIECKOTO
BUI000pa30BaHMs, BIUSHUS JBIKYIIMX CHJI BOJIONMH Ha TeHO(POHT TOMYJISAIINH,



IPUCIOCOOJICHHOCTH OPraHu3MOB K Cpelie OOUTaHUs, YepeJOBaHUsl HANPABICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U NIOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBS3U MEXIy IMpoOIEcCCaMU 3BOJIOIUH,
JBYKYIIUMHA CHJIAMUA aHTPOIIOT€HE3a, KOMIIOHEHTAaMHU Pa3fIMYHBIX HKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMYHMTENBHBIE  MPU3HAKA  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K Cpelie OOMTaHMs, aOMOTUYECKUX U OMOTHUECKUX
KOMITOHEHTOB ~ 9KOCHCTEM, B3aHUMOCBSI3€M  OpraHm3mMoB B  COOOIIECTBAX,
AHTPOIIOTCHHBIX U3MEHEHUI B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHUE WCIIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY JUISI TOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPEIbl OOUTAHUS, €IUHCTBA
YeJIOBEUECKHX pac, HEOOXOAMMOCTH COXPaHEHUs MHOrooOpasus BHUIOB W
AKOCUCTEM KaK yCIIOBHUS COCYIIIECTBOBAHMS MPUPOJIBI U UETIOBEYECTBA;

yMEHHUE periaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATh IPHYNHHO-CIICICTBCHHBIC
CBSI3U MEXIY UCCIEAYEMBIMUA OMOJIOTMYECKUMU MTPOIIECCAMH U SBIICHUSMH, JIeTIaTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATH JIA0OpATOpPHBIE U TMPAKTHUYECKUE PadOThI, COOIIOAATH
npaBuiIa npu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPSATH MX HKCIEPUMEHTAIHLHBIMU
cpenctBamu, (HOPMYTUPYS IIENb HWCCIASAOBAHMS, AHAJIU3UPOBATH ITOTYYCHHBIC
pPE3yNbTaTHI U JACNIAaTh BHIBOIBL;

YMEHHUE Yy4acTBOBATh B Y4YEOHO-HUCCIEIOBATENbCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUU U MEIMIIMHE, MPOBOJAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOINECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYEHHBIE  PE3yJbTaThl HAa  YYCHUYECKUX
KOH(DEpeHIUSIX;

YMEHHUE OIEHWBATh THIOTE3bI M TCOPHH O TTPOUCXOKICHUN JKU3HU, YETOBEKa
M YEJIOBEUECKHUX pPac, O MPUYMHAX, MOCIEICTBHIX W CIOCO0axX MpeaoTBpaIICHUS
rI1o00aabHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIM BHIOOp Oyaymied mpodeccuoHaTbHON
JEATETBHOCTH B 00JIaCTH OWOJIOTHH, SKOJIOTHH, TIPUPOIOIIOIH30BAHUS, MEIUIINHEI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPWHU, CEIBCKOTO XO3SHCTBA, IHIIEBOMN
MIPOMBIIIUICHHOCTH, YTIIYOJISITh TIO3HABATEIbHBIA WHTEPEC, HAIMpPaBICHHBIA Ha
OCO3HAHHBIM  BBHIOOP  COOTBETCTBYyIOIIEH  mpodeccnd W MPOAODKEHUE
Ononornyeckoro oOpa3oBaHMsI B OpTraHU3ANMIX CPEIHETO MPO(PECCHOHAIBHOTO U
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

Ne
n/n

HanmeHnoBaHue pa3iesioB U TeM
NPOrpaMMbIl

KoanuecTBo 4acoB

Bcero

KouTtpoJbHbie
padoThI

IIpakTHyeckune
padoThI

DiieKTpoHHbIe (HudpoBbIe)
o0pa3oBaTe/bHbIE pecypchl

buonorus kak HayKa

bu6mmoreka [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

’KuBble cucTeMBI 1 UX HN3y4YCHUC

bu6mmorexa [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

buonorus kneTku

0.5

bu6mmorexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

XuUMHUYECKast opraHu3any KJICTKU

10

bu6mmorexa [JOK

https://lesson.edu.ru/06/10




https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

Crpoenue 1 GyHKINU KICTKH

bubmuoreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

OOMeH BelecTB ¥ IPEeBpaIlCHHUE
SHEPTUH B KIICTKE

bubmuoreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

Hacnencreennas ungopmanus u
peanmzanus €€ B KIIETKE

0.5

bu6mmorexa [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

JKU3HEHHBIN IUKIT KIETKH

bu6mmoreka [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

Crpoenue 1 GyHKIUU OPraHU3MOB

17

1.5

bu6mmorexa [JOK




https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

10

PasMHoOxeHue u pazBuTue
OpraHu3MOB

1.5

bu6mmoreka [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

11

I'eneruka — Hayka o
HAaCJEACTBEHHOCTH U U3MEHYMBOCTH
OpPraHu3MoB

0.5

bu6mmorexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

12

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH

10

bu6mmorexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

13

3aKOHOMEPHOCTH U3MEHYMBOCTH

bubmoreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10




bubmuoreka [IOK

https://lesson.edu.ru/06/10

14 I'eneruka yenoseka 3 0.5
https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6mmoreka [JOK
https://lesson.edu.ru/06/10
15 Cenekiusi OpraHu3MoB 4 1
https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6mmorexa [IOK
https://lesson.edu.ru/06/10
16 BruorexHonorus 1 CHHTETHYECKAS 4
Ounosorus https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O 02 13

[TPOIT'PAMME




11 KJIACC

Ne
n/n

HaumeHnoBaHue pa3jiesioB 1 TeM
NpPOrpamMmblI

KoanuecTBo 4acoB

KonTpoJabubie
Bcero P
padoThbI

IIpakTH4yeckue
padoTsbI

JyieKkTpoHHBbIEe (LM (PPOBHIE)
o0pa3oBaTe/ibHbIE pecypchl

3apokJIeHUE U pa3BUTHE
3BOJIIOLIMOHHBIX ITPEICTABICHHA B
O1oJIOrun

Bbu6nunorexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-Afdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

MuKpOo3BOIIOLNA U €€ PE3YIILTATHI

14

bubnuoreka [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

MakposBonronus 1 €€ pe3ynbTaTbl

bubnuoreka [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

[IpoucxoxaeHune u pa3BUTHE KUZHU
Ha 3emiie

15

1.5

but6moreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-




fb62770d3862?backUrl=%2F06%2F10

[IpoucxoxaeHue yenoBeKa —

Bbu6nunorexa [JOK

https://lesson.edu.ru/06/10

10 1
aHTPOITOTEHES https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nmoteka [IOK
DKOJIOTHS — HayKa O
https://lesson.edu.ru/06/10
B3aUMOOTHOILICHUSX OPTaHU3MOB U 3 05
HaJOPTaHU3MEHHBIX CUCTEM C https://lesson.edu.ru/lesson/5¢c523154-
OKpY>Karollen cpeaon 8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubnuorexa [JOK
https://lesson.edu.ru/06/10
Opranusmel U cpeqa OOUTaHHUS 9 1.5
https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nmmotexa [IOK
https://lesson.edu.ru/06/10
DKOJIOTHS BUAOB U TOMYJIALIANA 9 0.5
https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
but6moreka [IOK
DKOJIOTHS COOOIIECTB. 12 0.5

OKOJOTHYECKHUE CUCTEMBI

https://lesson.edu.ru/06/10




https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

10

buocdepa — rmobanpHas sxocucrema

bu6nunorexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

11

YenoBek u OKpYyKaromas cpeaa

bubnuorexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO HACOB I10
[NPOIT'PAMME

102

7.5




IIOYPOYHOE IVNTAHUPOBAHMUE

10 KJIACC
KoaudecTBo yacon
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpoabnsie | IIpakTuyeckue
n/n Bcero H3y4YeHHusi | oOpa3zoBaTeiibHbIE PeCypChl
padoThI padoThI
bu6nmoreka [IOK
Buosorus xak koMIUIeKCHas https://lesson.edu.ru/06/10
1 HayKa U KaK 4acTb 1

COBPEMEHHOTO OBIIECTBA https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

Bbu6nunorexka [IOK
h ://| . . 1
) JKuBbIe cHCTEMEBI B X 1 ttps://lesson.edu.ru/06/10

CBOWCTBA https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

bu6nmmotexa [IOK
https://I .edu.ru/06/10
3 YpoBHeBas opranuzanus | ps://lesson.edu.ru/06/

JKMBBIX CHCTEM https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

Hcropus otkpsiTUA U bubanorexa LIOK

4 n3yaeHund kietkn. Kiretounas 1
yi https://lesson.edu.ru/06/10
Teopus




https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

Metoasl MOJEKYISIPHOU U
KJIETOYHOU OHOIOTHY.

bu6nunoreka [IOK
[TpakTrueckas padbora
«3yuenune meTon0B https://lesson.edu.ru/06/10
KJIE€TOYHOM OHMOJIOTUHA 0.5
(xpomarorpacus, https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
anekTpodopes,
fb62770d3862?backUrl=%2F06%2F10
QG depeHIraITbpHOe
ueHtpudyruposanue, [1LP)»
bubnuorexa [JOK
https://lesson.edu.ru/06/10
XHUMHUYECKUH COCTAB KIIETKH
https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bu6mmoteka [IOK
MuHepanbHbIE BEIIECTBA https://lesson.edu.ru/06/10
KJIETKH, X OMOJIOTHYECKasT
poTTh https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
Opranndeckue BenecTra bubmuoteka [IOK
KJIIETKH — OEJIKU. https://| duru/06/10
JlaboparopHas paboTa 0.5 ps://71es5on.edu.ru

«O6HapykeHHe OeKOB ¢
MOMOIIBIO KAYECTBEHHBIX

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-




peakuuin

fb62770d3862?backUrl=%2F06%2F10

CgoiicTBa, kaccupukanus u

Bbu6nunorexa [JOK

https://lesson.edu.ru/06/10

HyKieozuarpudocdatsr

? ¢yHkunu 6enKoB https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bu6nunorexa [JOK

0 Opramimeckue emectsa https://lesson.edu.ru/06/10

KJIETKHA — YTJIEBOJBI https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

Bbu6nunorexa [IOK

o OpramiHeckie BemecTsa https://lesson.edu.ru/06/10

KJICTKA — JIMIIUbI https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

HyxnenHoBbIE KHCTOTBL. bubnnorexa LIOK

JHK u PHK. JlabopaTopHas

https://lesson.edu.ru/06/10

2 pabota «lccrnenoBanue 05

HYKJICUHOBBIX KHCIOT, https://lesson.edu.ru/lesson/5¢523154-

BBIJICIICHHBIX M3 KJICTOK 8bfa-4fdf-bdf8-

pa3IMYHBLIX OPraHU3MOBY fb62770d3862?backUrl=%2F06%2F10

Crpoenue u pynkuuu ATO. bu6muoreka LIOK

13 Hpyrue

https://lesson.edu.ru/06/10




(HT®) https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bu6nunorexa [JOK

CexBenuponanue [JHK.

MeTo1pI TeHOMHKH,

https://lesson.edu.ru/06/10

4 TPaHCKPUIITOMHKH, https://lesson.edu.ru/lesson/5c523154-
IIPOTEOMUKHU 8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubnuorexa [JOK
s MeTojts! CTpyKTYpHO# https://lesson.edu.ru/06/10
Ouonoruu https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
Bbubnunorexa [IOK
g THIEL KIETOK. https://lesson.edu.ru/06/10
I[NpokaproTnyeckas KieTka https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nmmotexa [IOK
CrtpoeHnue 3yKapuoTUIeCKOM
https://lesson.edu.ru/06/10
17 kyeTku. [IpakTaeckas 0.5
pabora «M3y4yenne cBOACTB https://lesson.edu.ru/lesson/5¢523154-
KJIETOYHOU MeMOpaHbI» 8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
18 [loBepxHOCTHBIN anmapaT bubnnorexa [IOK




KJICTKH https://lesson.edu.ru/06/10
https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

OnHoMeMOpaHHbBIE bubnuoreka [IOK

OPraHOUIbI KICTKH.
[IpakTuueckas padora

https://lesson.edu.ru/06/10

19 0.5

«3yueHne JIBKEHUS https://lesson.edu.ru/lesson/5¢523154-

UTOILIA3MBbl B paCTUTEIbHBIX 8bfa-4fdf-bdf8-

KJICTKaX)» fb62770d3862?backUrl=%2F06%2F10

[TosyaBTOHOMHBIE Bu6morexa [OK

OpraHOM/IbI KJIETKH:

MUTOXOHJIPUH, TJTACTUIBI. https://lesson.edu.ru/06/10

20 JlaGopaTopHnas pabota 0.5
https://lesson.edu.ru/lesson/5¢c523154-

«HccnenoBanue mia3zMoin3a
8bfa-4fdf-bdfs-

U JeINIa3MoJIn3a B
fb62770d3862?backUrl=%2F06%2F10

PACTUTENBHBIX KIETKaX)

bubmmoteka [IOK
https://I .edu.ru/06/10
71 HemeMmOpanHbIie opranou bt ps://lesson.edu.ru/06/

KJIETKH https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

bu6nmmotexa [IOK
https://I .edu.ru/06/10
22 Crpoenue 1 GyHKIMH s7Ipa ps://lesson.edu.ru/06/

https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-




fb62770d3862?backUrl=%2F06%2F10

CpaBHuTeNbHAS
XapaKTEPUCTHKA KIETOK
sykapuort. JJaboparopHas

Bbu6nunorexa [JOK

https://lesson.edu.ru/06/10

23 0.5
pabota «3yueHue CTpoeHus https://lesson.edu.ru/lesson/5¢523154-
KJIETOK pa3JIMYHbIX 8bfa-4fdf-bdf8-
OpPraHU3MOB)» fb62770d3862?backUrl=%2F06%2F10
AccuMuIIus u
FHCCHMUITIIA — ZBC bubnnorexa [JOK
CTOPOHBI MeTa0OIU3Ma.
Tursl 0OMeHa BEIECTB. https://lesson.edu.ru/06/10
24 JlaGopaTopHnas pabota
o https://lesson.edu.ru/lesson/5¢c523154-
«3y4eHne KaTaIMTHYECKON
8bfa-4fdf-bdf8-
aKTUBHOCTH (pepMeHTOB (Ha
fb62770d3862?backUrl=%2F06%2F10
IpUMeEpe aMIIIa3bl WK
KaTasas3bl)»
depMeHTaTUBHBIN XapakTep
peaKuuii KJIETOYHOI O bubmoreka IOK
Metabonmm3ma. JlaboparopHas
patop https://lesson.edu.ru/06/10
75 pabota «3yueHue 0.5
(bepMeHTaTUBHOTO ' https://lesson.edu.ru/lesson/5c¢523154-
pacLieniaeHus nepoKcuaa 8bfa-4fdf-bdf8-
BOJOPOJa B paCTUTEIILHBIX U fb62770d3862?backUrl=%2F06%2F10
JKUBOTHBIX KJICTKAX)
bubnuoreka [JOK
26 benku-akTuBaTOpHI M OEIIKU- https://lesson.edu.ru/06/10

UHTUOUTOPBI

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-




fb62770d3862?backUrl=%2F06%2F10

ABTOTpO(DHBIN THIl OOMEHA

Bbu6nunorexa [JOK

https://lesson.edu.ru/06/10

27
BEIIECTB https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nmoteka [IOK
https://lesson.edu.ru/06/10
28 doTtocuHTE3
https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bubnuorexa [JOK
XemocunTes. JlaboparopHas
https://lesson.edu.ru/06/10
79 pabora «CpaBHeHUE 0.5
IPOLIECCOB (POTOCHHTE3A U https://lesson.edu.ru/lesson/5c¢523154-
XEMOCHUHTE3a 8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nmmotexa [IOK
AHa’poOHbIE OpraHU3MBI.
Buner 6poxenmus. https://lesson.edu.ru/06/10
30 JlaGopaTtopHast pabota
«CpaBHEHUE IPOLIECCOB https://lesson.edu.ru/lesson/5¢523154-
6 8bfa-4fdf-bdf8-
POXKEHUS U IbIXaHUS»
fb62770d3862?backUrl=%2F06%2F10
AdpoOHBIE OPTaHU3MBI. bubnuoteka [IOK
31 Oranbl SHEPreTUYECKOro

oOmMmeHa

https://lesson.edu.ru/06/10




https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

32

DHeprus MeMOpaHHOTO
rpagueHTa npoToHoB. CHHTE3
AT®: pabota MmpOTOHHON
AT®-cunTa3bl

bu6nunorexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

33

Peakuuu matpudHOro
CHHTE3a

bubnuorexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

34

Tpanckpunuus —
MatpuuHbli cuHTe3 PHK

Bbubnunorexa [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

35

Tpancnsauus u e€ 3ranbl

bu6nmmotexa [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

36

KO,Z[I/IpOBaHI/IC AMHWHOKHCIIOT.

bu6nunoreka [JOK




Poub pubocom B GuocunTe3e

https://lesson.edu.ru/06/10

Oenka
https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nmoreka [IOK
https://lesson.edu.ru/06/10
37 Opranu3zanus TeHoMa y
MIPOKapuoOT M 3YKApHUOT https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
Bbu6munoreka [IOK
MonekynsipHble MEXaHU3MBbI https://lesson.edu.ru/06/10
38 AKCIIPECCUU TEHOB Y
SYKapHOT https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bubmmoteka [IOK
Bupycsl — BHeKIIETOUHBIE
(GbOpMBI )KU3HU U O0TUTaTHBIE https://lesson.edu.ru/06/10
39 napa3utsl. [IpakTuueckas 0.5
paGota «Co3aHHe MOJIC/H https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
BUpYCa»
fb62770d3862?backUrl=%2F06%2F10
bu6nmmotexa [IOK
BupycHsle 3a001eBaHMs https://lesson.edu.ru/06/10
40 YeJI0BEKA, JKUBOTHBIX,

pacTeHui

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10




41

Hanorexnoioruu B
OHOJIOTUN U METULINHE

Bbu6nunorexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

42

JKU3HEHHBIN UK KIETKU

bu6nmoteka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

43

Marpuunsiii cuntes JJTHK

Bbubnunorexa [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

44

Xpomocomsl. JTabopaTopHas
pabora «M3yuyenue
XPOMOCOM Ha TOTOBBIX
MHKpOTIpETIapaTax»

0.5

bubnuorexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

45

Jlenenue KIETKH — MHUTO3

bu6mmoteka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-




8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

Tunsl kneTok. Kapuokunes u
uToKuHe3. JlaboparopHast
pabota «Habmonenune

bu6nmoteka [IOK

https://lesson.edu.ru/06/10

46 MHTO3a B KJIETKaX KOHUMKA 03 https://lesson.edu.ru/lesson/5c523154-
KOpEIKa JIyKa (Ha TOTOBBIX 8bfa-4fdf-bdf8-
MHUKpOTIpernaparax)» fb62770d3862?backUrl=%2F06%2F10
bu6nmoreka [IOK
" Pery AL KUSHEHHOTO https://lesson.edu.ru/06/10
AKJIa KIETOK https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubnuorexa [JOK
https://lesson.edu.ru/06/10
48 OpranusM Kak eIMHOE 11eJI0€
https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubnuorexa [JOK
TkaHu pacTeHHH.
o JaGopatopHas paGota 05 https://lesson.edu.ru/06/10
«M3y4eHune Tkanen https://lesson.edu.ru/lesson/5c¢523154-
pacTeHui» 8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
50 TkaH# )KUBOTHBIX U 0.5 Bbu6mmoteka IJOK

yesnoBeka. JlabopaTopHas




pabota «M3yueHue TkaHei
KHUBOTHBIX»

https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

51

Opranel. CUCTEMBI OpPraHOB.

JlaGopaTtopHnas pabota
«3y4enune opraHos
[IBETKOBOTO PACTCHUSD»

0.5

bu6nmoreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

52

Ornopa Tena opranu3mMoB

Bbu6munoreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

53

I[BI/I)KCHI/IG OpraHnu3sMoB

bubmmoteka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

54

ITuranue OpraHu3sMoB

bubnuorexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10




IInTanne Mo3BOHOYHBIX
JKNBOTHBIX.

Bbu6nunorexa [JOK

https://lesson.edu.ru/06/10

55
IInmesapuTenbHas cucTemMa https://lesson.edu.ru/lesson/5¢523154-
4eJI0BEKA 8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nmoteka [IOK
https://lesson.edu.ru/06/10
56 Jlprxanve opraHu3mMoB
https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
Bbubnunorexa [IOK
https://lesson.edu.ru/06/10
57 JIpIxaHKE TO3BOHOYHBIX
JKUBOTHBIX U Y€JIOBEKA https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nmmotexa [IOK
h /1 . . 1
58 TpaHcIOpT BELIECTB y ttps://lesson.edu.ru/06/10
OpraHu3MOB https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bu6mmoteka [IOK
KpoBeHocHas cucrema
59 I03BOHOYHBIX JKUBOTHBIX U https://lesson.edu.ru/06/10

YCJIOBCKA

https://lesson.edu.ru/lesson/5¢c523154-




8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

60

Briienenue y opranu3mMoB

bu6nmoteka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

61

3amuTa y opraHu3mMoB

bu6nmoreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

62

I/IMMYHHaSI CHUCTCMA
YCJIOBCKaA

bubnuorexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

63

PaznpaxxumocTs u peryisus
Yy OPraHu3MOB

bubnuorexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

64

I'ymopaneHas perynauus u
SHIOKPUHHAS CUCTEMA

but6mmoreka [IOK




JKHUBOTHBIX M YCJIIOBCKA

https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

65

DopMBbI pa3MHOKEHHUS
OpraHu3MOB

bu6nmoreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

66

[TonmoBoe pa3mHOXKEHNE

Bbu6munoreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

67

Meiios

bubmmoteka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

68

["amerorenes. O6pa3oBaHue U
PAa3BUTHUC ITOJIOBBIX KJICTOK.
JlabopaTtopHnas pabota
«3yueHune cTpoeHUs
IIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax»

0.5

bubnuorexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10




I/IHI[I/IBI/II[yaJIbHOC pPa3BUTHC

Bbu6nunorexa [JOK

https://lesson.edu.ru/06/10

69

OpraHu3MOB — OHTOI'CHC3 https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bu6nmoteka [IOK
. https://I .edu.ru/06/10
70 3aksajKa OpraHoB U TKaHEH ps://lesson.edu.ru/06/

M3 3apOJbIIICBBIX JINCTKOB https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

Bbubnunorexa [IOK
Poct 1 pa3zBuTHE )XHBOTHBIX.
JlaGopaTtopHnast pabora https://lesson.edu.ru/06/10
71 «BbIsiBIIEHNE IPU3HAKOB 0.5
o https://lesson.edu.ru/lesson/5¢523154-

CXOJICTBA 3apOIbIIIeH
8bfa-4fdf-bdf8-

MMO3BOHOYHBIX KUBOTHBIX)
fb62770d3862?backUrl=%2F06%2F10

bu6nmmotexa [IOK

Pa3zMHOXeHue u pa3zBuTHE

pactenuii. JlabopatopHas https://lesson.edu.ru/06/10

72 pabota «CTpoeHne OpraHoB 0.5
DPA3MHOMEHUS BEICIIHX https://lesson.edu.ru/lesson/5¢523154-
. 8bfa-4fdf-bdfs-

pacTeHHi»
fb62770d3862?backUrl=%2F06%2F10

bu6mmoteka [IOK

Ucrtopus ctaHoBIEeHNS U

73 Pa3BUTHS TEHETUKH KaK https://lesson.edu.ru/06/10

HayKH

https://lesson.edu.ru/lesson/5¢c523154-




8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

OCHOBHBIC TIOHATHUS U
CHMBOJIbI ITCHCTHKU.

bu6nmoteka [IOK

https://lesson.edu.ru/06/10

74 Jlaboparopnas padbota 0.5
«/lposoduna kak 00bEKT https://lesson.edu.ru/lesson/5c523154-
TEHETUYECKUX 8bfa-4fdf-bdf8-
HCCJIC/IOBAHUI fb62770d3862?backUrl=%2F06%2F10
3aKOHOMEPHOCTH
HACJIEI0BAHUS IIPU3HAKOB. bubmoreka IOK
MonorubpuaHoe
https://lesson.edu.ru/06/10
75 ckpemmBanue. I lpaktuueckas 0.5
pabora "Uzyuenue https://lesson.edu.ru/lesson/5¢c523154-
pe3yJIbTaToB 8bfa-4fdf-bdf8-
MOHOTHOPHIHOTO fb62770d3862?backUrl=%2F06%2F10
CKpeIluBaHus y Apo30duist"
bubnuorexa [JOK
IuTonornyeckre OCHOBBI https://lesson.edu.ru/06/10
76 MOHOTHOPHUIHOTO
CKpeIIHBARKS https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6mmorexa [IOK
AHanm3upytoiiee https://lesson.edu.ru/06/10
77 ckpemuBanue. Hemonxoe
JOMHHHDORAHHE https://lesson.edu.ru/lesson/5¢c523154-

8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10




JurnbpuHoe CKkpenmBaHue.
[TpakTrueckas padota

Bbu6nunorexa [JOK

https://lesson.edu.ru/06/10

78 «M3y4yeHue pe3ynbTaToB 0.5
https://lesson.edu.ru/lesson/5c¢523154-
JTUTHOPUTHOTO CKPEIIUBAHUS
8bfa-4fdf-bdfs-
y 1p030(hUITBI
fb62770d3862?backUrl=%2F06%2F10
bu6nmoteka [IOK
" [THTONOrMYECKHE OCHOBI https://lesson.edu.ru/06/10
JUTHOPUIHOTO CKPELIMBAHUS https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
Bbubnunorexa [IOK
https://lesson.edu.ru/06/10
20 CuenyieHHO€E HacJIeIoOBaHUE
IIPU3HAKOB https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nmmotexa [IOK
h /1 . . 1
" XpoMocoMHas TeopHs ttps://lesson.edu.ru/06/10
HacCJICICTBEHHOCTH https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bu6mmoteka [IOK
82 I'enetuka moma https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-




8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

I'eroTnm kak OEJIOCTHAsA

bu6nmoteka [IOK

https://lesson.edu.ru/06/10

83

cucremMa https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bu6nmoreka [IOK

I'eneTnyeckuii KOHTPOIIb https://lesson.edu.ru/06/10

84 Pa3BUTHUSI PACTEHUH,
https://lesson.edu.ru/lesson/5¢523154-

JKHBOTHBIX M YeJIOBEKa
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bubnuorexa [JOK
https://lesson.edu.ru/06/10
25 N3MeHYMBOCTh MPU3HAKOB.

Bunbl namMenunsocTu https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

bu6nmmotexa [IOK
h /1 . . 1
. Mo mudmKaronHas ttps://lesson.edu.ru/06/10

U3MEHYUBOCTD https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8s-
fb62770d3862?backUrl=%2F06%2F10

BapuanuoHHsIit psa u

87 puran pAn 05 bubnuoteka [IOK

BapuallMOHHAA KprBas.




JlabopaTtopHast padbota
«HccaenoBanue
3aKOHOMEPHOCTEN

MO (PUKATUOHHOM
u3MmenuuBoctu. [loctpoenue
BapHalllOHHOTO psiJia U
BapUaLlMOHHOW KPUBOW»

https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

Bbu6nunorexa [JOK

I'enoTunmueckas

https://lesson.edu.ru/06/10
28 M3MEHYNBOCTD.

KomOuHatuBHas https://lesson.edu.ru/lesson/5¢523154-

M3MEHYNBOCTD Sbfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

Bbu6nunorexka [IOK

MyranronHas

U3MEHYUBOCTD. https://lesson.edu.ru/06/10

89 [IpakTuueckas padora 0.5

«MyTanun y 1po3odust (Ha https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdfs-

TFOTOBBIX MUKpOIIpEnaparax)»
fb62770d3862?backUrl=%2F06%2F10

bu6nmmotexa [IOK

3aKOHOMEPHOCTH https://lesson.edu.ru/06/10

90 MYTalMOHHOTO IMpoliecca.

T —— https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

I'enernka yeioBeka. Bu6mnorexa IJOK

01 [IpakTuueckas pabota 05

«CocTaBiieHIE U aHAIN3
POIOCIOBHOM

https://lesson.edu.ru/06/10




https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

MeToabl METUITMHCKONU

bu6nunorexa [JOK

https://lesson.edu.ru/06/10

92
TCHCTUKH https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubnuorexa [JOK
3HaueHUEe MEeIUIIUHCKON
https://lesson.edu.ru/06/10
23 TE€HETUKH B IIPEAOTBPALICHUN
U JICUCHUHU TCHETUYCCKUX https://lesson.edu.ru/lesson/5¢523154-
3a00JICBaHUM YeJIOBEKa 8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
OCHOBHBIE IOHATHUS bubnuorexa [JOK
cenekuuu. JlaboparopHas
https://lesson.edu.ru/06/10
o4 pabora «3yueHue copToB 05
KYJIBTYPHBIX PACTCHHH U https://lesson.edu.ru/lesson/5¢523154-
[OpOJ JOMAIITHUX 8bfa-4fdf-bdf8-
JKUBOTHBIX > fb62770d3862?backUrl=%2F06%2F10
bu6nmmotexa [IOK
MeTob! CeIeKITMOHHOM
https://lesson.edu.ru/06/10
95 pabotsl. JlaboparopHast 05
pabota «3y4enne MeTo10B https://lesson.edu.ru/lesson/5c523154-
CEJIEKIIMU PACTCHUIN» 8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
96 JlocTrKeHHs CeNeKINu Bubmmorexa LIOK




PacTEHUI U ) KUBOTHBIX.
[TpakTnueckas padota
«IIpuBuBKa pacTeHUI»

https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

Coxpanenue, u3yuyeHue u

bu6nmoreka [IOK

https://lesson.edu.ru/06/10

97 HCIIOIB30BaHUE
THETHUECKHX PECYPCOR https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
Bbu6munoreka [IOK
buorexHonorus kak HayKa u
OTpaciib TPOU3BOJICTBA. https://lesson.edu.ru/06/10
98 [TpakTuueckas pabota 0.5
W3yuenne 0GBEKTOR https://lesson.edu.ru/lesson/5¢c523154-
6 8bfa-4fdf-bdfs-
HOTEXHOIOTHUI
fb62770d3862?backUrl=%2F06%2F10
bubmmoteka [IOK
https://I .edu.ru/06/10
99 OcHOBHbIE HampaBICHUS ps://lesson.edu.ru/06/
CHUHTETHYECKON OMOJIOTUH https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bu6nmmotexa [IOK
https://I .edu.ru/06/10
100 XpOMOCOMHasI M T€HHAs ps://lesson.edu.ru/06/

HWHKCHCPUA

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10




Bbu6nunorexa [JOK

https://lesson.edu.ru/06/10

101 MenmunmHckue 1
OMOTEXHOIIOTHH https://lesson.edu.ru/lesson/5c¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nmoteka [IOK
Pe3epBHbIi ypoK. https://lesson.edu.ru/06/10
102 [ToBTOpeHue, 0600IIeHNE, 1
. https://lesson.edu.ru/lesson/5¢c523154-
CHCTEMAaTH3alMs 3HaHUH
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
OBIIEE KOJIMYECTBO YACOB 102 135

I10 ITPOT'PAMME




11 KJIACC

KoandecTBO 4acoB
Ne Hara DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka Konrpoanusie | IlpakTuuyeckue
n/n Bcero U3ydyeHusi | oOpa3zoBaTesbHbIE PeCypChl
padoThbI padoThbI
bubmuoreka [IOK
https://lesson.edu.ru/06/10
| DBosroiMoHHas Teopust Y. |
HapButa https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bubmmoteka [IOK
h /| . . 1
) JIBH>KYIIIHE CHITBI BOJIFOLIUH | ttps://lesson.edu.ru/06/10
Bu0B 110 Y. JlapBuny https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubmmoteka [IOK
Bboprba 3a cymiecTBoBaHue, https://lesson.edu.ru/06/10
3 €CTECTBEHHBIN U 1
HCKYCCTBEHHBIH 0TGP https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
DopMHUpOBaHHE bubnuoteka [IOK
4 CHUHTETUYECKON TCOpUHU 1
P https://lesson.edu.ru/06/10
DBOJIIOLHA




https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

Ortanel 3BOJIOIMOHHOTO
rpoiiecca: MUKPOIBOIIOLUS U
MaKpO3BOJIOLIUS

bu6nmorexa [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

[Tomymsius — sneMeHTapHast
€IMHHIA DBOJIOLINN

bubmuoreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

3aKOH TE€HETHYECKOTO
paBHoBecus JIx. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BrIsiBIeHHE
W3MEHYMBOCTH y 0coOei
OJTHOTO BUIa»

0.5

bubmmotexa [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

DnemeHTapHbIe PaKTOPHI
9BOJTIOLIUU

but6mmoreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10




Dddekt ocHoBarens. DpdexT

bubmuorexa [IOK

https://lesson.edu.ru/06/10

MHKPOISBOJIFOIIHH.

? OYTBUIOYHOTO TOPJIBIIIKA https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bubmuoreka [IOK

Murpauvu. M3onaumun https://lesson.edu.ru/06/10

10 MIOMYJISAIIUH: TeorpadudecKas,

S —— https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bubmuoreka [IOK

EcrecTBenHnsbIit 0TOOp — https://lesson.edu.ru/06/10

11 HarpasJsomuii  paxTop

YBOJTIOLUH https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

bu6nuoreka [JOK
https://lesson.edu.ru/06/10

12 [TonoBoii oT60p
https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

[IpucnocobiaeHHOCTD

13 OpPraHU3MOB KaK Pe3yJIbTaT 0.5 bubmuorexa HOK




Jlaboparopnas pabota
«M3yuenne apomopdo30B 1
WOl Tallui Y pACTCHUH U
YKHUBOTHBIX»

https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

[Tpumeps! mpucmocobIeHn y

OpPraHU3MOB:
MOp(OJIOTHYECKHE, BuGmuotexa LIOK
(bu3noIOTNIECcKHe,
OMOXUMHYIECKHE, https://lesson.edu.ru/06/10
14 MMOBE/ICHUECKHUE. 0.5
JNaGopatopHas paGoTa https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
«[Tpucnocobnenus
fb62770d3862?backUrl=%2F06%2F10
OpPraHU3MOB M UX
OTHOCHUTEJbHAs
11eJ1IeCO00Pa3HOCTh
bubnuoteka [JOK
Bun, ero kpurepuu u
cTpykrypa. JlaboparopHas https://lesson.edu.ru/06/10
15 pabota «CpaBHEHHUE BUI0B IO 0.5
MOpGOTOTHIECKOMY https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
KPUTEPHIO)
fb62770d3862?backUrl=%2F06%2F10
but6mmoreka [IOK
https://I .edu.ru/06/10
16 CrpyKrypa Biia ps://lesson.edu.ru/06/

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-




fb62770d3862?backUrl=%2F06%2F10

BunoobpazoBanue kak

bu6nmorexa [IOK

https://lesson.edu.ru/06/10

17 pe3yJibTaT MUKPO3BOIIOLINNA https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bubmmoteka [IOK

s CBAI3H MHKPOSBOIOLHH I https://lesson.edu.ru/06/10

SIUAECMHUOIOINN https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bubmmoteka [IOK

MakposBonronus. https://lesson.edu.ru/06/10

19 [TameonTOMOrMUECKUE METOTBI

W3YYEHUS DBOTIONHH https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bu6nuorexa [JOK

20 BroreorpaduiecKie MeTob! https://lesson.edu.ru/06/10

U3Yy4CHHA SBOJIIONNA https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

21 OMOpHOTIOTHUECKUE U Bubmnorexa LIOK




CpaBHUTCIILHO-
MOp(i)OJ'IOFI/I‘leCKI/IC METObI
HU3Y4YCHUSA 5BOJTIOIHNU

https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

MonexkynsipHO-T€HETUYECKHE,
OMOXMMHYCCKUC U

bu6nmorexa [IOK

https://lesson.edu.ru/06/10

2 MaTCMaTHICCKUC MCTObI https://lesson.edu.ru/lesson/5¢523154-
HM3YYEHHUS DBOJIIOLIUU 8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubmuoreka [IOK
https://lesson.edu.ru/06/10
” OO111e 3aKOHOMEPHOCTH
SBOJIIOIUH https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bubmmoteka [IOK
AlanTUBHAs paguanus. https://lesson.edu.ru/06/10
24 HepaBHOMepHOCTB TEMITOB
SBOJIOLHH https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
but6mmoreka [IOK
Hayunble runoressl
25 MIPOUCXOKACHUS KU3HU Ha https://lesson.edu.ru/06/10

3emie

https://lesson.edu.ru/lesson/5¢523154-




8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

JloHay4HbIe IPEACTABICHUS O

bubmuorexa [IOK

https://lesson.edu.ru/06/10

26
3apOXKJACHUH JKM3HA https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubmuoreka [IOK
. OCHOBHDBIE YTAlbL https://lesson.edu.ru/06/10
HEOPraHHYECKOH SBOIIFOLIHN https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nuorexa [JOK
https://lesson.edu.ru/06/10
28 I'nnoressl 3apoKACHNS KU3HU
https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
NcTopus 3emin 1 MeTOIBI €€ bubmmoreka [IOK
uzyuenus. JlabopaTopHas
https://lesson.edu.ru/06/10
29 pabora «3ydyenue u 05

OIIMCaHHUEC NCKOIMaCMBbIX
OCTAaTKOB APECBHUX
OpPraHu3MoOB»

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10




HauannHbie 3Tars!

bubmuorexa [IOK

https://lesson.edu.ru/06/10

3 OPraHUYECKOM IBOIOLHU https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bubmuoreka [IOK
https://lesson.edu.ru/06/10

31 DBOJIIOLMS 3YKAPUOT
https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

OCHOBHBIC 3Tanbl BOJIIOLNHU bu6nuoreka [JOK

pacTUTEIHHOTO MUpA.
https://lesson.edu.ru/06/10

3 [IpakTnueckas padora 0.5

«M3yuenue ocobeHHOCTEH https://lesson.edu.ru/lesson/5¢523154-

CTPOEHHUS PACTEHUM pa3HbIX Sbfa-4fdf-bdfs-

OTACIIOB» fb62770d3862?backUrl=%2F06%2F10
bu6nuoreka [JOK

" OCHOBHBIE STAIbI SBOTIOLHIH https://lesson.edu.ru/06/10

JKMBOTHOT'O MHpa https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

OBOTIONNS )KUBOTHBIX.

34 [IpakTuueckas pabora 0.5 bubmmorexa HOK

«M3ydenue ocobeHHOCTEH




CTpOCHUS IMO3BOHOYHBIX
KHUBOTHBIX»

https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

PazBurne xu3um Ha 3emiie 1o

bu6nmorexa [IOK

https://lesson.edu.ru/06/10

. SpaMm u nepruoaam https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

bubmuoreka [IOK
MaccoBbie BRBIMUPaHUS — https://lesson.edu.ru/06/10
36 9KOJIOTMYECKHE KPU3HUCHI
MpOMLIOTo https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bubmmoteka [IOK
CoBpemMeHHBIN https://lesson.edu.ru/06/10
37 AKOJIOTUYECKHU I KPU3HUC, €TO
0COBCHHOCTH https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
but6mmoreka [IOK
CoBpemeHHas cuctema
38 https://lesson.edu.ru/06/10

OpPraHn4eCKOro mpomioro

https://lesson.edu.ru/lesson/5¢523154-




8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

OCHOBHBIE CUCTEMATUYECKIE

bubmuorexa [IOK

https://lesson.edu.ru/06/10

39
TpyuIibl Opranu3MoB https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bubmuoreka [IOK
0 AHTPOIOIONHS — HayKa o https://lesson.edu.ru/06/10
4CJIOBCKEC https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nuorexa [JOK
. https://lesson.edu.ru/06/10
A1 Pa3Butue npencraBnenuii o
IIPOUCXOKIACHUN YEJII0OBEKa https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
MecTo yelloBeKa B CUCTEME Bu6morexa LIOK
OpraHUYEeCKOro Mupa.
JlaGopaTopnas paborta https://lesson.edu.ru/06/10
42 «M3ydenne ocobeHHOCTEH 0.5

CTPOCHUSA CKEJICTA YCTIOBCKA,
CBA3aHHBIX C
MMPAMOXOKICHUCM)

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10




JIBIOKYIIIHE CUITBI

bubmuorexa [IOK

https://lesson.edu.ru/06/10

43 AHTPOIIOreHE3a https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bubmuoreka [IOK
Coornomenme https://lesson.edu.ru/06/10
44 OMOJIOTHUECKHUX U
COLMATBHBIX (PAKTOPOB B https://lesson.edu.ru/lesson/5¢523154-
aHTPOIIOTeHE3E 8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubmuoreka [IOK
y OCHOBHBIE CTaHH https://lesson.edu.ru/06/10
aHTPOITOTEHE3A https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nuoreka [JOK
Ny [ https://lesson.edu.ru/06/10
najJeoreHoMHKa https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

47 DBOJTIOHS COBPEMEHHOTO bubnuoteka [IOK

YCJIOBCKa




https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

Yenoseueckue pachl.
[pakTiueckas padoTa

bu6nmorexa [IOK

https://lesson.edu.ru/06/10

48 «M3yueHune 3KOJIOrM4eCKuX 0> https://lesson.edu.ru/lesson/5c523154-
aJlanTaluil 4eJI0BEeKay 8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubmuoreka [IOK
https://lesson.edu.ru/06/10
49 MexnucuuIinHapHble
METOJbI aHTPOIIOJIOT U https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubmmoteka [IOK
“ 3apoIeHIe 1 pasBuTHe https://lesson.edu.ru/06/10
SKOJIOTHH https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
MeToabI DKOIOTHH. bubmunorexa [JOK
51 Jlabopatopnas padota 0.5 https://lesson.edu.ru/06/10
«M3yuenune MeTo10B
9KOJIOTUYECKUX https://lesson.edu.ru/lesson/5¢523154-




HUCCIIETOBAHUI

8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

3HaueHne YKOJTOTNYECKIX

bubmuorexa [IOK

https://lesson.edu.ru/06/10

> 3HAHHWH JUIA YETOBEKA https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubmuoreka [IOK
https://lesson.edu.ru/06/10
53 Dkosorudeckue GaKTopbl
https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
Abuotuyeckue (GpaxkTophl. bubmuoreka LIOK
CBer Kak 3KOJIOTHYECKUH
o (axrop. JlaGopatopHas 05 https://lesson.edu.ru/06/10
pabora «BbisBieHHE https://lesson.edu.ru/lesson/5¢523154-
MPUCTIOCOOJIEHUN OPTaHU3MOB 8bfa-4fdf-bdfs-
K BIIMSIHHUIO CBETa» fb62770d3862?backUrl=%2F06%2F10
Abuotnyeckue GpakTopsl. BuGmmorexa LIOK
Temneparypa kak
IKOJIOTHUECKUi pakTop. https://lesson.edu.ru/06/10
55 JlaGopatopHnas pabora 0.5

«BrigBienne
MPUCTIOCOOTICHHUI OPTaHN3MOB
K BJIUSHHIO TEMIIEPATypPb»

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10




AbGunorudeckue GhakTopbl.
BrnaxHocTs kak
9KOJIOTHUYECKUi pakTop.

bubmuorexa [IOK

https://lesson.edu.ru/06/10

56 Jlaboparopnas pabota 0.5
«AHATOMITUCCKIC https://lesson.edu.ru/lesson/5¢c523154-
. 8bfa-4fdf-bdfs-
0CcOOEHHOCTH pacTeHUH U3
fb62770d3862?backUrl=%2F06%2F10
Pa3HBIX MECT OOUTAHUS
bubmmoteka [IOK
https://lesson.edu.ru/06/10
57 Cpenbl 00UTaHNS OPraHU3MOB
https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bubmmoteka [IOK
https://lesson.edu.ru/06/10
58 buonoruueckue puTmbl
https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bu6nuorexa [JOK
: . . 1
“ JKHBHCHHBIC GOpMBI https://lesson.edu.ru/06/10
OpraHu3MoOB https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
60 buotnueckue pakTopsl bubmmorexa HOK




https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

3HaueHne OMOTUYECKUX
B3aUMOJCUCTBUI 11

bu6nmorexa [IOK

https://lesson.edu.ru/06/10

ol CymeCTBOBaHNUA OPTAaHU3MOB B https://lesson.edu.ru/lesson/5¢523154-
cpeze oOuTaHust 8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bubmuoreka [IOK
- SKONOIHIECKIE https://lesson.edu.ru/06/10
XapaKTCPUCTHUKH TTOTYJIAINA https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bubmmoteka [IOK
OcCHOBHBIE TTOKa3aTeIn
https://lesson.edu.ru/06/10
63 MONYJISALIMN: YUCIIEHHOCTb,
IJIOTHOCTB, BO3paCTHAA U https://lesson.edu.ru/lesson/5¢523154-
I0JIOBAs CTPYKTypa 8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
OCHOBHBIE TOKA3aTEIN bubnuoteka [IOK
64 TTOTYTUAIH: PORAAEMOCTD, https://lesson.edu.ru/06/10

IIPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUU

https://lesson.edu.ru/lesson/5¢523154-




8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

DKoJIorHYecKasi CTpyKTypa

bubmuorexa [IOK

https://lesson.edu.ru/06/10

65
MOMYJISIAU https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bubmuoreka [IOK
o I —— https://lesson.edu.ru/06/10
perynanus https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nuorexa [JOK
Kpussle pocta yncieHHOCTH https://lesson.edu.ru/06/10
67 nonysnsauun. Kpussie
R —— https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bu6nuorexa [JOK
OKoJjiornyueckast HAIIa BUIA.
https://lesson.edu.ru/06/10
68 JlaGopatopHnas pabora 05

«HpI/ICHOCO6J'ICHI/I$I CEMSH
paCTeHI/Iﬁ K pacCCJICHUIO»

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10




69

Buj kak cucrema nomyssiui

bubmuorexa [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

70

3aKOHOMEPHOCTHU MOBEICHHUS
Y MHUTPAIUil )KUBOTHBIX

bubmuoreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

71

Coo011ecTBO OpraHM3MOB —
OMOIIEHO3

bubmuoreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

72

DKocucTemMa KaK OTKpBITast
cucTema

bu6nuoreka [JOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

73

KpyroBoport BeniecTs u noTok
SHEPTUU B IKOCHUCTEME

but6mmoreka [IOK




https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bu6nmorexa [IOK

https://lesson.edu.ru/06/10

74 OcHOBHBIE TTOKa3aTEHN
SKOCHUCTCMBI https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bubmuoreka [IOK
https://lesson.edu.ru/06/10
75 DKOJIOTUYECKHUE TUPAMUIbI
https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bubmmoteka [IOK
76 H3meneHus cooOI1ecTB — https://lesson.edu.ru/06/10
CyKneccnn https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
[IpupoaHbIE SKOCUCTEMBI. bub6nnoreka [IOK
DKOCHCTEMBI 03€p U PEK.
77 https://lesson.edu.ru/06/10

DKOCUCTEMBI MOPEN U
OKEaHOB

https://lesson.edu.ru/lesson/5¢523154-




8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

[IpupoaHbIe 3KOCUCTEMBI.

bubmuorexa [IOK

https://lesson.edu.ru/06/10

78 DKOCHUCTEMBI TYH/JIP, JIECOB,

CTeredi, MyCThIHb https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bubmuoreka [IOK
https://lesson.edu.ru/06/10
79 AHTPONIOTr€HHBIE IKOCHUCTEMBI
https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nuorexa [JOK
YpOo3KOCHCTEMBI. htts://] duru/06/10
20 [TpakTuyeckas pabora 0.5 ps://iesson.eau.ru

«3yuenue u onucanue . https://lesson.edu.ru/lesson/5¢523154-

yPOOIKOCHUCTEMBI 8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bu6nuorexa [JOK

3aKOHOMEPHOCTH

https://lesson.edu.ru/06/10
21 (hopMupOBaHHST OCHOBHBIX

B3aUMOJIEVCTBUI OPraHU3MOB
B 9KOCHCTEMAX

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10




MexaHu3mbl BO3AEHCTBUS
3arpsiI3HEHUH pa3HbIX TUIIOB
Ha CyOOpPTraHM3MEHHOM,

bubmuorexa [IOK

https://lesson.edu.ru/06/10

82 OpraHU3MEHHOM, https://lesson.edu.ru/lesson/5¢c523154-
MOMYJIAUOHHOM U 8bfa-4fdf-bdf8-
DKOCUCTEMHOM YPOBHSX fb62770d3862?backUrl=%2F06%2F10
bubmuoreka [IOK
buochepa — https://lesson.edu.ru/06/10
83 oOuierianeTapHas 00oj0uka
Seaum https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubmuoreka [IOK
“ Vuene B. V. BepHazickoro o https://lesson.edu.ru/06/10
ounochepe https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nuoreka [JOK
. 3aKoHOMEpHOCTH https://lesson.edu.ru/06/10
CYILIECTBOBaHUs OHOChepsl https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
26 Kpyrosoports! BemiecTs u Bbu6mmoteka IJOK

OHOreOXUMHYCSCKUE OHKJIbI




https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

87

30HaIBHOCTH OHOChEPHI.
OcHOBHBIE OMOMBI CYIITH

bu6nmorexa [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

88

YcroitunBocTs 6ruochepsl

bubmuoreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

89

OKOJIOTUUECKHE KPHU3UCBI U UX
IIPUYHHBI

bubmmoteka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

90

Bo3znenicTBue uenoBeka Ha
ounochepy

but6mmoreka [IOK
https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5¢523154-




8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

AHTpPOIIOreHHOE BO3/ICUCTBUE

bubmuorexa [IOK

https://lesson.edu.ru/06/10

91 Ha pacTUTENIbHBIN U
JKHBOTHBIH MHD https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bubmuoreka [IOK
https://lesson.edu.ru/06/10
92 Oxpana npupozsl
https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nuorexa [JOK
OcCHOBHBIE IPUHITUITBI https://lesson.edu.ru/06/10
93 YCTOWYMBOT'O Pa3BUTHUS
4EOBEYECTRA H IPUPOTIHI https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10
bu6nuorexa [JOK
PanmonansHOE
https://lesson.edu.ru/06/10
94 MIPUPOJIONOIL30BaHUE U

COXpaHeHHE OHMOIOTUIECKOTO
paszHooOpasus 3eMiau

https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10




O000111eHE 110 TEME

bubmuorexa [IOK

https://lesson.edu.ru/06/10

95 «MuKpO3BOIIOLHS U €€

PE3YIBTATED https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bubmuoreka [IOK

O00011IeHNE IO TEME https://lesson.edu.ru/06/10

96 «Maxkpo3BOIIOLH U €€

PE3YIHTATHIY https://lesson.edu.ru/lesson/5¢c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

bubmuoreka [IOK

O00011IeHIE IO TEME https://lesson.edu.ru/06/10

97 «[IpoucxoxaeHue u pa3BuTHE

SKI3HI Ha 3eMIes https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

bu6nuoreka [JOK

O0001IeHNE IO TEME https://lesson.edu.ru/06/10

98 «IIpoucxoxaeHue yenoBeka —

AHTPOTIOTCHE3» https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10

O0001Ienye Mo TeMe

99 «IKOJI0THs — HayKa O bubmuorexa HOK

B3aMMOOTHOIIICHUAX




OpPraHU3MOBY

https://lesson.edu.ru/06/10

https://lesson.edu.ru/lesson/5c523154-
8bfa-4fdf-bdf8-
fb62770d3862?backUrl=%2F06%2F10

O000111eHE IO TEME

bu6nmorexa [IOK

https://lesson.edu.ru/06/10

100 «OpraHu3msl 1 cpenia 1
OGHTAHISY https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bubmuoreka [IOK
O000111eHNE IO TEME https://lesson.edu.ru/06/10
101 «IKOJIOTHS BUJIOB U 1
MOy S https://lesson.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
bubmmoteka [IOK
O00011IeHNE IO TEME https://lesson.edu.ru/06/10
102 «buocdepa — rinodanpHas 1
https://lesson.edu.ru/lesson/5¢523154-
IKOCHCTEMAY
8bfa-4fdf-bdfs-
fb62770d3862?backUrl=%2F06%2F10
OBIIEE KOJIMYECTBO HACOB IIO 102 75

[TPOI'PAMME
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