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HOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo yueOHoMy mnpeamety "buosorusa" (nanee - Ouosiorusi) Ha
YPOBHE CpenHero oduiero oOpa3oBaHusl pa3paboTaHa Ha OCHOBe denepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanun B Poccuiickoit Genepanumy,
OI'OC COO, Konuenumu mnpenogaBaHusi yueOHoro npeamera «buosorus» wu
OCHOBHBIX MOJIOKEHUH (eaepabHON paboUeil mporpaMMbl BOCIIMTAHUS.

YueOnplii npeamer «buonorus» yrmyOnéaHoro ypoBHs u3yudeHus (10-11
KJIACCHI) SIBJIICTCS OJHMM M3 KOMIOHEHTOB MPEAMETHOM oOnactu «ECTeCTBEHHO-
HayuHble npeameTe». CormacHo mnosoxkeHusm OI'OC  COO  npoduiibHbIE
y4eOHBIE MPEAMETHI, U3yYacMbIe Ha YyIIyONEHHOM YPOBHE, SBJISIFOTCS CIIOCOOOM
mupdepennmanun  00ydeHUsT HA YPOBHE CpeaHEro oOmero o0pa3oBaHUS W
NPU3BAHBl OOECHEYNTh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOLIMM, CPEIHUM
o0muM, cpeaHuM MpodecCHOHATBHBIM U BBICIIMM 00pa3oBaHuEM. B TO ke Bpems
KOKIABIA M3 3THX YYeOHBIX NOPEAMETOB JOJDKEH OBbITh OPHCHTUPOBAH Ha
NPUOPUTETHOE pElICHHE O0pA30BATENIbHBIX, BOCHMTATEIBHBIX M PAa3BUBAIOLIMX
3aa4, CBSI3aHHBIX C MOPOQOpUEHTALMEH O0y4YaromMXcss W CTUMYJIMPOBAHUEM
WHTEPECAa K KOHKPETHOH O0JAcTH HAYYHOrO 3HAHWS, CBA3AHHOrO C OMOJOTHEN,
MEIULIMHON, SKOJIOTHEN, TICUXOJIOTUEHN, CIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma mo y4yeOHOMY mnpeameTy "buojorusa" maér mpeAcTaBICHUE O
HEIM M 33Ja4ax M3ydeHus ydyeOHoro mpeaMera «buosorus» Ha yriyOJIEHHOM
YPOBHE, ONPEACIIET 0053aTeIbHOE (MHBAPUAHTHOE ) MPEAMETHOE COJIEPKAHKE, €T0
CTPYKTYPUPOBAHME IO pa3feliaM M TEeMaM, pacHpelielicHue M0 KJaccam,
PEKOMEHIyET TMOCIIEI0BATEIbHOCTh HM3yUEHUs y4eOHOro marepuajia ¢ y4EToM
MEXNPEAMETHBIX W BHYTPUIPEAMETHBIX CBSI3CH, JIOTMKM Y4YeOHOro Mporecca,
BO3PACTHBIX OCOOCHHOCTEH oOywarommxcs. B mporpamMe mno  Ouonoruu
peaTM30BaH MPUHLUI MPEEMCTBEHHOCTH C M3YYEHUEM OWOJIOTMM HA YPOBHE
OCHOBHOTO  o0miero  oOpasoBaHMs, Onarojaps 4eMy  MPOCMATPHBACTCS
HalpaBJICHHOCTb HAa  MNOCHEAYIOINEE  Pa3BUTUE  OWOJIOTMYECKMX  3HAHWH,
OPUEHTHPOBAHHBIX HA (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHMPOBO33PEHMS,
3KOJIOTHYECKOIO MBIIIJIEHUS, MPEACTABICHUNA O 3A0pOBOM 00pa3e >KW3HH, Ha
BOCIIUTAHUE OCPEKHOrO OTHOIICHHWS K OKpYyXKaromied mnpupoaHoil cpeae. B
nporpaMMe o OMOJIOTMH TAKXKE MOKa3aHbl BO3MOKHOCTH YU4EOHOTO TpeIMeETa
«buonorus» B peanuzanuu  TpeboBanmii PI'OC COO K [MIAHUPYEMBIM
JMYHOCTHBIM, METANMPEAMETHBIM M TPEAMETHBIM pe3yjbTaraM OOyuYeHUs U B
(OpPMUPOBAHMM OCHOBHBIX BHJOB  y4€OHO-ITO3HABATEIIBHONH  JCATELHOCTH
o0y4Jaroumxcsi MO0 OCBOCHUIO COACpKaHUs OWOJIOTMYECKOro oOpa3oBaHus Ha
YPOBHE CPEIHErO 00IEro 00pa3oBaHUsl.

VYueOnslii npeamet «bronorusy» Ha ypoBHE CpPEeIHEro 00Iero oOpa3oBaHus
3aBepmacT OMOJIOrMYECKOe 00pa30BaHUE B LIKOJIE M OPUCHTHPOBAH Ha



pacliMpeHue U yrayOJicHue 3HaHWi 0Oydaronuxcs O >KUBOH MPUPOJE, OCHOBAX
MOJICKYJISIPHOM W KIJIETOYHOH OWOJIOrHH, 3MOPUOJIOTMA W OWOJIOTMH Pa3BUTHS,
TCHETUKH, CEJICKIIMU, OMOTEXHOJIOTUH, SBOJIFOLIMOHHOTO YUEHUS U HKOJIOTUM.

Hzyuenne yueOHoro mnpeamera «buosorus» Ha yriayOJeHHOM YpOBHE
OPUEHTHPOBAHO HA MOATOTOBKY OOYYArOIIMXCS K MOCIEAYIOMIEMY MOIYYCHHIO
OMOJIOTUYECKOTO  00pa3oBaHUsT B  By3aX W OpPraHM3alusx  CPEIHEro
npodeccnoHabHOro 00pazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOIOTUYECKUX  3HAHUWM, TMOJIyYUEHHBIX TIPU  U3YUYEHUM  OOYyYarolUMUCs
COOTBETCTBYIOIIUX CUCTEMATHUYECKUX PA3JEiIOB OMOJIOTMA HAa YPOBHE OCHOBHOI'O
obmero obpazoBanus, B 10—11 kimaccax 3TH 3HaHUS TMOJIYYAOT Pa3BUTHE. TaK,
pacuivMpeHsl W yrayOJieHbl OWOJOTMUYECKUE 3HAHUST O PACTEHUSX, J>KUBOTHBIX,
rpudax, OaKTEpHsX, OPraHu3Me YEJIOBEKA, OOIIMX 3aKOHOMEPHOCTSX JKHU3HH,
JONOJHUTENBHO BKIFOUYEHBI OMOJIOTMUYECKUE CBEICHUS TPUKIIAAHOTO M MMOMCKOBOTO
XapaKTepa, KOTOPBIE MOYKHO MCIOJIB30BATh KaK OPUEHTHPHI IS MOCIEAYIOLIETO
BbIOOpa mpodeccun. Bo3aMokHA Takke WHTErpanus OMOJOTUYECKHX 3HAHWUN C
COOTBETCTBYIOIIUMM 3HAHUSIMHM, MOJYUYEHHBIMU OOYYAIOLIMMUCS TPU H3YUYECHUU
(PM3KKH, XUMAU, TeOrpadun 1 MATEMATUKH.

Crpyktypa mporpamMmbl 1o y4yeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBbIM M JBOJIONUOHHBIA TOAXOAbl K H3YYECHUIO OMOJIOTHM.
CornacHo UM, U3y4arOTCs CBOHCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE IS KUBBIX
CUCTEM PA3HOI0 YPOBHS OPraHM3alMH, SBOJIOLAHA OPraHuYeCKOro Mupa Ha 3emiie,
COXpaHeHusi OMOJIOrMYecKoro pasHooOpasus miaaHeTel. Tak, B 10 kmacce
U3YYalOTCS. OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OWONOTvM, SMOPUOTIOTHHM U
OMOJIOTUM PA3BUTHS, TCHETUKU M CEJEKIUU, OMOTEXHOJIOTUM U CUHTETUYECKOM
OMOJIOTHH, AKTYAIM3UPYIOTCS 3HaHWs OOydYarluMXcs MO OOTaHUKE, 300JIO0THH,
aHatomMuu, (¢Qu3noJsornu 4venoBeka. B 11 kimacce M3ydaroTcsl 3BOIOLMOHHOE
YYE€HUE, OCHOBBI SKOJIOTUU U yUeHHE 0 Ouocdepe.

YueOnpliik  npeamer  «buonorusiy  mpu3BaH — 00ECIEUUTh  OCBOEHUE
oOyyaromuMucs: OMOJOTMYECKUX TEOPHU U 3aKOHOB, UJCH, TPUHIMIIOB U MPABUJI,
JIS)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapPTUHBI MUPA, 3HAHUN O
CTPOCHUHU, MHOTr0OOpasMu M OCOOCHHOCTSX KJIETKHU, OpPraHu3Ma, MOMyJIsIIUY,
OMOIICHO3a, YKOCUCTEMBI, O BBIJAIOLIMXCS HAYYHBIX TOCTHXKCHUSX, COBPEMEHHBIX
UCCJIEAOBAHUAX B OMOJIOTUM, MPUKIIAAHBIX aclIEKTaX OUOJIOTMYEeCKUX 3HaHui. J{is
pa3BUTUS M TOJJICP)KaHUS MHTEpeca oOydyaroluxcs K OWOJIOTUM Hapsiay co
3HAYUTETBHBIM 00BEMOM TEOPETUUECKOTO MaTepuaja B COJACPKAHUU MPOrpaMMbl
no OMOJIOTHM MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHUS U Pa3BUTHSI
TOM WM WHOH 00/acTH OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiKHBIX
YUEHBIX B PELICHUE BAKHEHIITNX OMOIOTUUECKUX U HKOJIOTHUYECKUX MTPOOIIEM.



Llens n3ydyenus yueOHOro npeamera «buonorusy Ha yriyOIEHHOM YPOBHE —
OBJIAJICHHE  OOYYAKOIIMMUCS 3HAHMSMH O  CTPYKTYPHO-(PYHKIMOHATBHOM
OpraHM3alli >KWBBIX CHCTEM Pa3HOr0 paHra W MNPUOOPETCHUE YMEHMIA
WCMOJIb30BaTh 3TH 3HAaHWS B ()OPMHPOBAHMM MHTEPECA K ONMPEACIEHHON 00nIacTu
npo(PEeCCHOHATBHOM IEATEIBHOCTH, CBA3aHHOM ¢ OWOJIOTMEH, WM K BBIOOpY
y4eOHOT 0O 3aBEJCHUS IJIsi TPOIOJKEHUS OMOJIOMMYECKOr0 00OPa3oBaHUsI.

JlocTwokeHne 1enm  u3ydeHust ydeOHoro mnpeamera «buosorus» Ha
yrayOnEéHHOM YPOBHE 00€CTICUMBAETCS PELICHAEM CIIECAYIOIIMX 3a0a4:

OCBOCHHE 00yYArOMUMUCI CUCTEMBI OMOJIOTHUECKUX 3HAHWMA: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUAX, KOHLCMIMUSX, TMIOTE3aX, 3aKOHAX, 3AKOHOMEPHOCTIX U
NpaBUIIaX, COCTABIISIFOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOECHUU, MHOTO00pa3vM M OCOOEHHOCTIX OHOJIOTHYECKUX CHUCTEeM (KIIETKa,
OpraHu3M, MONyJsALus, BUI, OMOTEONEH03, Onocdepa); O BBLAAOIIMUXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIIEIOBAHUIX B OMOJIOTHH;

O3HAKOMJICHHE OO0yYaroumxcs ¢ METOJaMHM IMO3HAHUS S>KUBOW MPHUPOJIBL:
UCCIICIOBATEIbCKUMHA ~ METOaMU  OMOJIOTMYECKMX HAyK (MOJISKYJSIPHOH W
KJIETOYHOM OMOJIOTMH, SMOPHUOJIOTMM W OWOJOTMM Pa3BUTUS, TEHETUKU WU
CEJICKIMM, OWOTEXHOJOTUA M CUHTETHYECKON OMOJOTWHM, NaJICOHTOJOTHH,
JKOJIOTMH), METOJAAMH  CAMOCTOSITEIBHOTO — TPOBEACHHMS  OMOJIOTMYECKUX
UCCIICIOBAaHU B Jlabopatopud W B mpupole (HaOMOIEHUE, HW3MEPEHUE,
SKCIIEPUMEHT, MOACTUPOBAHUE ),

OBJIAZICHHE  OOYYAIOIIMMUCA YMEHUSIMH. CAMOCTOSITEIbHO  HAaXOJUTh,
AHATM3UPOBATh W MCHOJB30BaTh OWOJIOTUYECKYHD WMH(OPMALMIO; TMOJIB30BATHCS
OMOJIOTMYECKOH TEPMUHOJOTUEN W CHMBOJIMKON, yCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OMOJIOTMM W  COLMAbHO-3KOHOMHYECKAMH M 3KOJOTMYECKUMHU
npo0JieMaMy 4EJIOBEYECTBA, OLICHWBATH TMOCIEACTBHS CBOEH IEATEIBHOCTH IO
OTHOUIEHUIO K OKpYKaroWEeH MNPUpPOJHON cpeie, COOCTBEHHOMY 3J0POBBIO H
3I0POBBI0  OKPYXKAKOIIMX  JIIOACH, OOOCHOBBIBATH W  COONIOAATH  MEPBI
npodunakTikn MHPEKIMOHHBIX 3a00JICBAHWH, MpaBUiia MOBEACHUS B MPUPOIE U
obecnevyeHns OE€30MACHOCTH COOCTBEHHOM KM3HEACITEILHOCTA B YPE3BBIYAHBIX
CUTyauusix TNPUPOJHOTO M TEXHOTEHHOTO  XapaKTepa, XapakTepU30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00JIACTH OMOIOTHH,

pa3BUTHE Y O0YYAIOIMXCS MHTEIIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEM
B TpPOIIECCE 3HAKOMCTBA C BBIAAOIIUMUCS OTKPHITUSIMU M COBPEMEHHBIMU
UCCIICIOBAHUAMM B OHOJIOTMH, PEIIAEMBIMK €0 NPOOJIEMaMH, METOAOJIOTHEH
OMOJIOTMYECKOT0 UCCIICIOBAHMS, POBEICHUS AKCIEPUMEHTATTBHBIX
WCCIICIOBAHM, pelIeHUsl OMOJIOTMUECKUX 3a4a4, MOJCIIMPOBAHUS OMOIOTHYECKUX
0OBEKTOB M TPOLIECCOB,



BOCIUTAHKUE Y OOYUYAIOUIMXCS [IEHHOCTHOTO OTHOLIEHUS K >KUBOM MPUPOJIE B
LEJIOM U K OTAEIBHBIM €€ 00BEKTaM U SIBICHUSIM;, (POPMUPOBAHUE IKOJIOTUUECKOM,
ICHETUUECKOM TpaMOTHOCTH, OOWIEH KYyJbTYpbl TOBEICHHUS B  MPHUPOJE;
UHTETPalliN €CTECTBEHHO-HAYYHBIX 3HAHUMH;

npuoOpeTeHrue  OOydYalOUIMMUCA  KOMIIETEHTHOCTH B PAllMOHATILHOM
MPUPOJONOIb30BAaHUM  (COOJTIOJICHUE TMPABUJ TOBEACHHUS B MPUPOJE, OXPAaHBI
BHJIOB, DKOCUCTEM, OHOCPEPHI), COXpAaHEHUHA COOCTBEHHOTO 3/I0POBbSI M 3J0POBbS
OKpYyXarIlux Jwoaeid  (coOmoaeHus Mep NpouiIakTUKH  3a00JICBaHMIMA,
oOecrieueHre OE30MACHOCTH KU3HEAEATETLHOCTH B UPE3BbIYAHHBIX CUTYaIUSIX
OPUPOJHOTO M TEXHOTEHHOTO  XapakTepa) HA OCHOBE  HCIOJIb30BAHMSI
OMOJIOTMYECKUX 3HAHUI U YMEHWI B IOBCEAHEBHOM KU3HMU,

CO3/IaHME  YCIOBMM Uil  OCO3HAHHOrO  BBIOOpa  OOYyYarOLIMMHCS
WHIANBUIY AJIHOM o0OpazoBarenbHO i TPacKTOpHH, COCOOCTBYIOILIEH
NOCIEAYOWEMY TPO(ECCUOHATIBHOMY CaMOOIPEACTIEHUIO, B COOTBETCTBHH C
WHIMBUYATbHBIMU UHTEPECAMU U MOTPEOHOCTSIMUA PETHOHA.

OOwee Ynucao 4acoB, OTBEACHHBIX HA M3YYeHHE OMONOTUHU Ha yriTyOJeHHOM
YPOBHE cpeaHero oduiero odpaszoBanus, cocrapisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B HEIENIO).

Ot60op opraHu3alMOHHBIX (HOPM, METOJOB U CPEACTB OOYUYCHUSI OMOJIOTHH
OCYILLECTBIISETCS C YUYETOM CHEUU(UKUA €ro COJAEp)KaHWUsl M HAIMPABJICHHOCTH HA
OpOACJDKEHHE  OMOJIOTMYECKOTO O0Opa3oBaHUs B OpraHu3alusIxX CpeIHEro
NpoPECCHOHATBHOTO U BBICIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBHEM NPU 00YYEHUH OMOJIOTUHU HA YIITyOJEHHOM YPOBHE
SBJISICTCSI MPOBEJCHUE JTa0OpAaTOPHBIX M MpakTUYeckux pador. Takke yuactue
00y4aroluXcsi B BBIMOJHEHUN MPOEKTHBIX U YUeOHO-MCCIEI0BATENBCKIX PadOT,
TEMaTHKa KOTOPbIX OMPEIENIETCS  yUUTEIEM Ha OCHOBE  MMEIOLIMXCS
MaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHA.



COIEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue TPOTrpamMBbl, BBIACIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
roCyIapCTBEHHON UTOroBoi arrecrauuu (I'MA).

Tema 1. buosiorust Kak HaykKa

CoBpeMeHHas OMOJIOTUsl — KOMIUIEKCHAs Hayka. Kparkas ucTopusi pa3BUTHS
Ouojoruu.  bHOJOrMYECKWEe  HAyKd W M3y4aeMble WMMH  MPOOJIEMBI.
OYyHAAMEHTAJIBHBIC, TPUKIAJHBIE W TOUCKOBBIC HAyYHbBIE WCCICAOBAHUS B
OHMOJIOTHH.

3HaueHue OMONOruu B (POPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa. [lpodeccuu, cBsa3aHHble ¢ Ouosiorveil. 3HaueHWe OHMOJIOTUU B
MPAKTUYECKON  JECATENIbHOCTH  YEJIOBEKA: MEIMIMHE, CEIBCKOM  XO3SIMCTBE,
MIPOMBIIICHHOCTH, OXPAHE MPUPO/IBL.

JleMoHCTpauun

[Toprpetsl: Apucrorens, Teodpact, K. Jlunnel, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apeeii, I'. Menaens, B. M. Bepnanckuii, Y. I1. IlaBnos, M. 1. Meuynukos, H.
H. Basunog, H. B. Tumogees-Pecosckuid, JIxx. Yorcon, @. Kpuk, /I. K. bensies.

Tabmuubl 1 cxembl: «CBs3b OWMOJIOTMM € JAPYTMMH Haykammy», «Cucrema
OMOJIOTHYECKHUX HAYKY.

Tema 2. JKuBble cHCTEMBbI H UX H3y4€eHHE

JKuBbie cuUCTEMBI Kak NOPEAMET W3ydeHus Ouojoruu. CBOWCTBA >KUBBIX
CUCTEM: €IUHCTBO XMMHUYECKOIO COCTAaBa, JHUCKPETHOCTH M LEJIOCTHOCT,
CIOKHOCTh W YIOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHHU3aIlHs,
CaMOBOCIIPOU3BEACHHE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YPpOBHM OpraHW3alvi  KUBBIX CUCTEM. MOJICKYJISIPHBIM, KJIETOYHBIN,
TKAHEBBIN, OpPraHu3MEHHBIN, MOMYJISHUOHHO-BUIOBOM, SKOCUCTEMHBII
(OuoreoneHoTHYECKUI), OuocepHblid. [Iporecchl, MPOMCXOJAMIME B KUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKK >KUBOro. JKW3Hb Kak (opma CylmieCTBOBAaHHUS
marepun. Hayku, n3y4aromue >KuBbl€ CHCTEMBI HA PA3HBIX YPOBHSX OPTraHU3alAH.

Hzyuenne xuBbIX cucteM. Metoael Ononornueckoi Hayku. HaOmronenue,
U3MEPEHHUE, SKCIIEPUMEHT, CUCTEMATU3ALMS, METaaHanu3. I IoHATHE 0 3aBUCUMON 1
HE3aBUCUMON TiepeMeHHOW. [lnaHupoBanue skcnepumenta. [locraHoBka w
npoBepka runote3. Hynepas runores3a. [loHsTHE BBIOOPKM M €€ HOCTOBEPHOCTb.
Pazbpoc B Owmonormueckux JaHHbBIX. OIEHKA JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaroB. [IpuuWHBI UCKWKEHUS PE3YJbTATOB JKCHEpUMeEHTa. [loHsTHE
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuuplt m cxembl: «OCHOBHbBIE MNPU3HAKK >KA3HW», «buonormueckue
cucrembly, «CBOMCTBA >KMBOH Marepuw», «YPOBHU OPraHU3ALMM >KUBOM
npupoaey, «CTpOEHUE >KMBOTHOM KIETKM», «TKaHW >KUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJIOBEUECKOTO opraHusMayn, «buoreonenosy», «buochepar, «Metoas
MU3YUYEHUS KUBOU NPUPOIBLY.

O6opynoBanue:  nabopatopHoe  OOOpyJOBaHME  JJiS  MPOBEIACHUS
HaOIFOICHU, I3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTu4yeckass padora «MCroOnb30BaHWE PANIMYHBIX METOMOB IPHU
WU3YUYEHUH KUBBIX CUCTEM).

Tema 3. buosiorust KJIeTKu

Knetka — CTpyKTypHO-QYHKIMOHAIBHAS €AMHHALA >KUBOro. Mcrtopus
oTKpbITH KiieTku. Padotel P. I'yka, A. JleBenryka. Knetounas teopus (T. [11BaHH,
M. Ineiinen, P. Bupxop). OCHOBHBIE MOJOKEHUS COBPEMECHHOW KJIETOYHOM
TEOPHH.

MeToapl  MOJISKYJSIPHOH M KJIETOYHOM  OMOJIOTMM:  MUKPOCKOIUS,
xpomarorpadusi, 3eKTpoPope3, METOA MEYEHBIX ATOMOB, IU(PPEepEeHIUATBHOE
HeHTpU(pyrupoBaHue, KyJbTUBUPOBAHUE KIICTOK. /H3yuenue ukcuposanmuix
K1emox. DJIEKTPOHHAs MHUKpOckonus. Kongoranvnas muxpockonus. Bumainwroe
(NpudiCU3HeHHoe) U3yyeHue KIemox.

JleMoHCTpauun

[Toprpetnr: P. I'yk, A. JleBenryk, T. [IIBann, M. [lIneiinen, P. Bupxos, K. M.
bap.

Tabmuuel 1 cxeMbl: «CBETOBOW MHUKPOCKOIY, « DNEKTPOHHBIM MUKPOCKOI,
«Hctopus pa3BATHSI METOA0B MUKPOCKOIIHN.

OOopyaoBaHHE: CBETOBOM MHMKPOCKOI, MHUKPOINPENApaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IlpakTuueckass paGora «/3ydyeHue METOAOB KIETOYHOH OHMOJIOTUA
(xpomatorpadusi, saekrpodope3, auPPepeHIHATEHOE ECHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. Xumuveckasi OpraHu3anus KJIeTKH

XHAMHMYECKUI COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Boma u €€ poib Kak pacTBOPUTENS, PEAreHTa, YYaCTHE B CTPYKTYPHUPOBAHUH
KJIETKH, TEIUIOPEryJiuA. MUHEpaIbHbIE BEHICCTBA KIETKH, MX OHOJIOrMYECKast
poJib. POJIb KATUOHOB M AHUOHOB B KJIETKE.

Opranvyeckne BELIECTBA KIECTKU. bBHONOrMYecKne mnonuMmepsl. benkw.
AMUHOKUCIOTHBIA cocTaB OeNKoB. CTPYKTYphl OenKoBOW MOseKymbl. [lepBuunas
CTpyKTypa Oe€nka, NENnTHUAHAs CBsA3b. BTOpWYHAs, TPETUYHAs, YECTBEPTUYHAS
CcTpykTypel. Jlenarypamus. CpolictBa OenkoB. Knaccudukanuss — OenkoB.
buonornueckue pyHkunm 6enkoB. [lpuonsi.



YrneBoasl. MoHOCaxXapHIbl, TMCaXapUabl, OJTUTOCaXapuabl U MOJMCAXaPHIBbI.
O0mwmi mnnaH  CTPoeHWsT W (PU3MKO-XMMUYECKME CBOMCTBA  YIJIEBOJOB.
buonorndeckrie QyHKIHA yTIEBOIOB.

Jlunuael. I'mapodunsHo-ruapodoOHbie cBoiicTBa. Knaccudukanus IMnuaos.
Tpurnuuepuasl, Qochonunuasl, BOCKH, CTEPOUIbl. buosornueckue QyHKIUH
mnuaoB. O0mue CBOWCTBA OMOJOTHYECKMX MEMOPAH — TEKYUECTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, Oy TPOHULIACMOCTb.

Hyxneunosbie kucnotel. JJHK m PHK. CrpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneotuasl. [lpuniun kommiementapHoctu. [lpasuno Yapragpda. Crpykrypa
JIHK — nBoiinas cnmpaib. MecTtoHaxoxkaeHue u ouosornyeckue Qyukimn JTHK.
Bunel PHK. ®yakuuu PHK B knetke.

Crpoenne monekynel AT®. Makpospruueckue CBs3u B MOJieKysie ATO.
buonorndeckue pynkumm AT®. BoccTaHOBIECHHBIE TEPEHOCUMKH, UX (DYHKIUHU B
KIeTKe. /[pyeue nyxineosuompugpocgpamer (HTD). CexBenupoBanue JHK.
Memoow: eenomuru, mpanCkpunmomMuxy, NPOMeoMUKU.

CrpykrypHas OuoJiorust: OMOXMMHUYECKAE U OMOPU3NUYECKUE HCCIEIOBAHUS
CoCTaBa M TNPOCTPAHCTBEHHOW CTPYKTYpHl OWMOMONEKyNI. Mooenuposarue
CMPYKmMypol U QYyHKYuii OuoMonexyn u ux komniekcos. Komnvtomepmwiii ouzativ u
opeanuyeckuil cunmes OUOMOJIEKY]l U UX HENPUPOOHBIX AHALOOG.

JleMoHCTpauun

[Toprpertsr: JI. Ilomunr, [k, Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
@. Canrep, C. [Ipy3unep.

Jnarpammbl:  «PacnpenencHue XMMHUYECKHMX O3JEMEHTOB B HEKHMBOM
npupoe», «PacnpenesieHne XUMHUYECKHAX 3JIEMEHTOB B 5KUBOW TPHPOJIE.

Tabmuuel n cxembl: «llepuonnueckas TabIMUa XUMHYECKUAX SJIEMEHTOBY,
«CTpoeHre MOJEKYJIbl BOIBIY, «BemecTBa B cocTaBe OpraHusMoBy», «CTpOeHHE
MOJIEKYJBl Oenkay, «CTPYKTypbl OENKOBOH MOJNEKYNb», «CTPOCHHUE MOJIEKYIN
yraeBoaoB», «CTpoeHUME MOJIEKYA JUNUAOB», «HyKIEHHOBBIE KHCIOTHD),
«Ctpoenne Monexyisl ATOy.

OO0opyI0BaHKE: XUMUYECKASI TOCY1a U 000PYA0BAHMUE.

Jlaboparopnasi paGora «OOHapy>KeHHE OCJIKOB ¢ MOMOIIBI) KAYECTBEHHBIX
peaKmuing.

JlaGopaTropnass  pabora  «MccienoBaHWE  HYKJICMHOBBIX — KHCIIOT,
BBIICTIEHHBIX M3 KJIETOK PA3JIMYHBIX OPTraHU3MOB.

Tema 5. CTpoeHue 1 QyHKUHMHU KJIETKH

Tunel KIETOK: JYKAPUOTHYECKAass M NOpoKapuoThyeckas. CTPYKTYpPHO-
(PYHKIIMOHATIBHBIE 00OPA30BAHUS KIICTKH.



CtpoeHKe NPOKApUOTHYECKOM KeTKu. KieTouHas cTeHka OakTepuil U apxei.
OcoOEHHOCTH CTPOEHUsT TeTePOTPOPHOH M aBTOTPO(QHOH MPOKAPHOTHUYECCKHUX
KJIETOK. MeCTO M POJIb MPOKapuOT B OMOLICHO3aX.

Crpoenue " (YHKIIMOHHPOBAHHE 3YKapHOTUYECKOM KJICTKH.
[Ina3marnyeckass wmemOpaHa (masmanemma).  CTpPyKTypa — IUIa3MaTHYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB YEPE3 MIA3MATUUYECKYH0 MEMOpPaHY: MACCUBHBIMA
(maddy3us, obGneruéHHas muddysus), aKTUBHBIA (MEPBAYHBIA W BTOPUYHBIMA
aKTUBHBIM TpaHcnopr). [lonmynmponuumaemocts MeMOpaHbl. Pabota Harpuii-
KQJIMEBOTO HACOCA. DHAOLMTO3. MUHOLMTO3, (paroumrto3. Dk3oumto3. Knerounas
cTeHka. CTPYKTypa ¥ PYHKIMH KJICTOUYHOM CTEHKN PACTEHUH, rpHOOB.

[uromnazma. [luto3oib. [{uTockesner. [J[BukeHue nuTomiazMbel. OpraHoOWabI
KIeTkd. OnHOMEMOpAHHBIE OpPraHOWABl KJIETKH: SHIOIJIA3MATUYECKas CETh
(OIIC), anmmapar I'onbpku, JTM30COMBI, UX CTpOeHUE W (PyHKIHMK. B3aumMocBs3b
OTHOMEMOpPAHHBIX OPraHOMJOB KJIETKH. CTPOCHHE TPaHYJISPHOIO PETHKYJIyMa.
Mexanusm nanpasnenus benxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOUHBIX ~ MeMmOpaH. ['nagkmii  (arpaHysisipHbIi)  SHOOMIA3MATHYECKHA
petukynym. CekpetopHas QpyHkius anmnaparta ['onbmku. Moougurxayus benxos 6
annapame [ onvoocu. Copmupoexa 6eaxos 6 annapame [ onvoxcu. Tpancnopt
BELICCTB B KJIETKE. Bakyosn pactuTenbHbiX KIeTOK. Knetounslii cok. Typrop.

[ToryaBTOHOMHBIE ~ OPraHOMABI  KIETKWA.  MHTOXOHAPWHW,  IUIACTH[BL
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumbuocenes (K.C. Mepeoxckosckuil,
JI. Mapeynuc). CtpoeHne W (QYHKIMM MUTOXOHIApPHA W Tutactui. llepBuunble,
BTOPUYHBIE W CJOXKHBIE  IUIACTHABI  (POTOCHHTE3UPYIOIIMX  SYKApHOT.
XJIOPOIIACTHI, XPOMOIUIACTHI, JICHKOIIACTHI BBICIIIMX PACTCHUM.

HememOpannbie opranonasl KneTkn CTpoeHUE U (PyHKIMHM HEMEMOpPaAHHBIX
OpPraHOMJIOB KJIETKH. Pubocomsi. [Ipomesicymounuvie puramenmol.
MukpopuinaMeHTel. Axmunogvie  muxkpoguiamenmsi.  MBIIIEUHBIE  KIETKH.
Axmunogvie komnonenmel Hemviuiednvix kiemox. MukporpyObouku. KiieTounsblii
neHTp. CTpoeHHE W JBH)KEHUE JKTYTHKOB W PECHHUYEK. MUKpOTpyOOUKH
quTornnasMel. LleHTpuons. benxu, accoyuuposannvie ¢ MUKpouiamenmamu u
Muxpompyboukamu. Momopnuvie benxu.

Snpo. Obosouka sapa, XpOMaTHH, KApuoOIIa3Ma, SAPBILIIKA, X CTPOCHUE U
(GyHKUMKU. S nepHbIil OENKOBBIA MaTpUKC. [IpOCTPaHCTBEHHOE PACMONOKEHHE
XpOMOCOM B HWHTEp(A3HOM sape. Iyxpomamun u cemepoxpomamur. benku
XPOMaTHUHA — THUCTOHBL. /J{unamuka si0epHoii 000j104Kku 6 mumose. Hoepmwviii
Mpancnopm.

Krnerounsie BxatoueHHs. CpaBHUTENbHAS XapPAKTEPUCTHKA KIIETOK 3YKapUOT
(pacTUTENBHOM, JKUBOTHOH, TPHOHOI).

JleMoHCTpanun



[Toprpetsl: K.C. MepexxkoBckuid, JI. Maprynuc.

Tabmupl 1 cxeMbl: «CTPOEHUE SYKAPUOTHUECKOH KIETKW», «CTpOoeHue
JKUBOTHOH  KJEeTKW», «CTpOEHHE  pacCTHTEIbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUIY, « A 1poy», « CTpOCHUE MPOKAPHOTUUYECKON KITETKI.

OOopyaoBaHHE: CBETOBOM MMKPOCKON, MHMKPONPENAPaThl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MEKPOMIPenaparsl OaKTEpUaIbHBIX KJIETOK.

JlaGopaTtopnass pabora «M3yueHue CTPOCHMS KJIETOK PA3IUYHBIX
OPraHU3MOBY.

IIpakTnyeckas padora «/3yueHue CBOWCTB KJIETOUYHONH MEMOPAHBDY.

JlabopaTtopnass padora «VccienoBaHue IUIA3MOJM3a M JEMUIA3MOJU3a B
PaCTUTENBHBIX KJIETKAX).

IlpakTuyeckass  pabGora  «M3yyeHwe  IBWKEHMST  LUTOIUIA3Mbl B
PaCTUTENBHBIX KJIETKAX).

Tema 6. OOMeH BelIeCTB M NPEBPALLIEHHE JHEPTHH B KJIETKE

ACCUMWIISILIAS ¥ IUCCUMUJISILIMSL — IBE CTOPOHBI MeTadbonn3Ma. Tursl 0OMeHa
BEIIECTB. aBTOTPO(MHBIA M TeTepoTpOoHbIA. YyacTHE KHCIOpPoJa B OOMEHHBIX
npoueccax. ODHEPreTmyeckoe oOecreueHne KIEeTKW: mnpeBpamieHue ATO B
oOMeHHBIX mpoueccax. DOepMeHTATHBHBI XapakTep pPeakuuil KIETOYHOTrO
MeTadonmu3ma. DEepMEHTHI, WX CTPOEHUE, CBOMCTBA M MEXaHWU3M JICHCTBUSI.
Kodepmentsl. Otnnuns (pEpMEHTOB OT HEOPraHMYECKUX KaTam3aropoB. benku-
AKTUBATOPbl M OEIKU-UHTMOUTOPBI. 3aBHCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peaKuuii OT pa3IMUHbIX (PAKTOPOB.

[lepBUYHBI CHUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCHMHTES.
Anoxcueennviii u oxcueennviii pomocunmes 'y oaxmepuii. Ceemocobupaioujue
nueMenmel U nueMeHmsl peaxyuonHo2o yenmpd. Pollb XJIOPOIUIACTOB B MPOLECCE
(dotocuHTe3a. CeeToBas U TeMHOBas (azbl. Pomoowixarue, Csz., Cy. u CAM-munwvi
¢pomocunmesa. TIpoagyKTHBHOCTh (QOTOCHHTE3a. BiusHue pa3iuuHbIX (PaKTOpPOB
Ha CKOPOCTh (POoTOCUHTE3a. 3HAUCHUE (POTOCUHTESA.

XEeMOCHUHTES. PaznooOpazue OpPraHu3MOB-XEMOCUHTETHKOB!
HUTpU(PUIHpYIOIME OaKTEpUU, KENE300aKTEPUM, CEPOOAKTEPHH, BOIOPOIHBIE
OakTepuu. 3HAYEHUE XEMOCUHTESA.

AHa»poOHbIE Opranu3mbl. Buawl OposkeHus. [IpoaykTel OpoXKeHUs M WX
UCIOJIb30BAHUE YEJIOBEKOM. AHA’POOHBIE MHMKPOOPTaHW3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH W BO30OYAUTENH OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. Jrarbl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTENbHBIN ATAN. [ TMKOIN3 — OECKUCTOPOJHOE PACIICIUICHUAE TITFOKO3bI.

buonorndeckoe OKHCIEHUE, WIKA KIETOYHOE AbIXaHUE. POJIb MATOXOHAPUIA B
npoueccax OMonoruyeckoro okucieHus. Lukmmyeckne peakuuu. OKUCITUTENBHOE
dochopunmupoBanue. Inepeus memopanHo2o spaouenma npomonos. Cunmes



ATD: paboma npomonnoii ATD-cunmaszwer. 1lpenMyinecTsa a3poOHOr0 NyTH
0oOMEHa BEIIECTB nepe aHaPpoOHbIM. I(HPEKTUBHOCTH IHEPreTHYECKOTO OOMEHA.

JleMoHCTpauun

[Toprpersr: [k, Ipuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHrenwrapar, [1. Murtuen, I'. A. 3aBap3uH.

Tabmuubl U cxeMbl: «DOTOCUHTER», « DHEPreTUYECKU 0OMEH», « BHOCHHTE3
Oenka», «CTpoeHne GEPMEHTA», K XEMOCHHTERY.

OOopyaoBaHHE: CBETOBOM MHMKPOCKOI, OOOPYIOBAaHUE AJIsi MPUTOTOBICHUS
NOCTOSIHHBIX M BPEMEHHBIX MUKPOITPENapaToB.

JlaGopaTropnass padora «M3yueHHWE  KaTAIUTUYECKOW  AKTHBHOCTH
(epMEHTOB (Ha MPUMEPE aMUJIa3bl UM KaTalas3bl )y,

Jlaboparopnass paGora «M3yueHue (HEepMEHTATUBHOIO PACIICIICHUS
NEPOKCHIA BOJOPOAA B PACTUTENBHBIX W YKUBOTHBIX KIIETKAX).

Jlaboparopuass paGora «CpaBHeHHWE OpoUECCOB  (POTOCHHTE3A U
XEMOCUHTE3AY.

JlaGoparopHuasi pabora «CpaBHECHHE MPOIIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. Hacaeacresennass unopmanus u peajauzanus €€ B KieTKe

Peakuyn matpuyHOoro cunresa. [IpuHIMN KOMIJIEMEHTAPHOCTH B PEAKLUAX
MaTPUYHOTO cuHTe3a. Peanmm3anms HacneacTBeHHOW uHpopManuu. ['eHeTHUeCKnii

Ko, ero cpoiicrBa. Tpanckpunuusa — Marpuusblii cuate3 PHK. TIpuHImne

TPAHCKPHUILIAN. KOMIUIEMEHTAPHOCTD, aHTUNAPAUIEIBHOCTh, ACUMMETPHYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuyeckoii kiemke. Hexooupyrowue PHK.

Tpancnsums u €€ sranel. Yuactue TpaHcnopTeix PHK B OnocunTe3e Genka.
Ycnoeust OmocuHTe3a Oenka. KoampoBanue amMuHOKMCIOT. Ponbk pubocom B
OnocuHTE3€ OEMKa.

Cogpemennvie npeocmasienus o cmpoenuu 2enog. Opranusanusi TCHOMA Y
NPOKAPUOT M 3YKAPUOT. Perynsiuust akTHBHOCTH T€HOB y NPOKapuoT. ['mmoresa
onepona (. XKakob, XK. MaHno). Monexyisprvie mexanuszmel 9KCNPeccul 2eHo8 y
aykapuom. Poie xpomamuna 6 pe2yiayuu pabomut 2eros. Peryisanus 0OMEHHBIX
MPOLIECCOB B KJIETKE. KiieTOUHBINA roMmeocras.

Bupycel — HekneTOUHbIE (POPMBI JKA3HHA U OOJIMTaTHBIE MapasuThl. CTPOEHUE
IOPOCTBIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeproharoB. JKusnenmviii yuxi
JIHK-cooepoicawux  eupycos, PHK-cooepocawux eupycos, baxmepuoghazos.
Obpamuas mpanckpunyus, pesepmasd, urmeepasd.

Bupychbie 3a0oneBanus 4elnoBeKka, >KkMBOTHBIX, pactennii. CITUJ[, COVID-
19, conMabHbIE U METUIIMHCKUE TPOOJIEMBI.

buoungopmamura: unmeepayus u anaiuz oonvuiux maccueosg («bigdatay)
CMPYKMYpHuIX OUOI02U4eCcKUx Oannelx. Hanomexnonoeuu 6 ouonocuu u meouyune.
IIpoecpavmupyemvie pynxyuu oeaxos. Cnocobvi 00CmasKu 1eKapCme.



JleMoHCTpauun

IToprpeter: H. K. Koneros, 1. . UBaHOBCKUIA.

Tabmuibl U cxeMmbl: «bruocunTe3 Oenka», «I eHeTHUecKkuit kKoa», « BUpPyCh»,
«bakrepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJENU BUPYCaA.

Tema 8. JKu3HeHHbII LUK/ KIETKH

Knerounslii 1ukn, ero mepuoabl u peryiasuus. UHTepdaza u MuUTO3.
OcoOeHHOCTH MPOLECCOB, MpoTeKarommx B HMHTep(aze. [1oAroToBKa KIETKH K
neneHuto.  [lpecuHTeTMYECKUT  (MOCTMUTOTMYECKHUI), CHHTETUYECKHA W
NOCTCHUHTETUYECKHHA (TPEMUTOTHYECKHI ) TEPUOAbI HHTEP(DA3BI.

Marpuunsiii cuate3 JIHK — perumkaums. IlpuHoune! pernmkanuu JIHK:
KOMIUIEMEHTAPHOCTD,  IMOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAUIEIIBHOCTE.
Mexanusm permmkanmun JITHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TenoMepasa. XPOMOCOMHBIA HA0Op KIETKM — KApUOTUI. JIMTIOMOHBIA W
rariouHbiid  HAO0Opel  XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.  [losTOBEIE
XPOMOCOMBL.

Jenenue knetkn — muTO3. CTaauu MHWTO3a M TPOUCXOIAIIAEC B HUX

npoueccesl. Tunbel MuTo3a. KapuokuHe3 W LMTOKAHE3. BHOJIOrHYECKOe 3HAYEHUE
MHUTO3A.

Perynsuuss MUTOTMYECKOTO LMKIJIA KIETKH. lIporpammupyemas KieToudHas
ruOeIb — anomnTo3.

Krnerounoe sapo, XpomMocombl, (PyHKIMOHAJIbHAS TEHOMHUKA. Mexanuzmuv
nponugepayuu, oughgepenyuposku, cmapenus u cubenu xiemox. «l{ugposas
KIemKd » — buouHpopmamudeckue Mooeiu QYHKYUOHUPOBAHUS KIEHKU.

JleMoHCTpauun

Tabmuubl U cXeMbl: « ) KU3HEHHBIN UK KIETKW», «MuTo3y», «CTpocHUE
xpomocomy, «Permukanus JJTHK.

OOopyaoBaHKe: CBETOBOM MHUKPOCKOI, MEUKponpenaparsl: «MHTO3 B KJIETKaxX
KOPELIKA JIYKa.

JlaGopaTropnass  pabora  «M3yyeHme  XpOMOCOM  HAa  TOTOBBIX
MUKpPOIpenaparaxy.

JlaboparopHnasi padora «HabmoneHne MUTO3a B KJIIETKAaX KOHYMKA KOpEUIKa
JyKa (Ha TOTOBBIX MHKPOIPENaparax)y.

Tema 9. CTpoeHue u pyHKUHH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHHMAJIBHBIE, MHOTOKJIETOYHBIE OPTAHU3MBI.

OcoOeHHOCTH  CTPOCHHS M JKM3HEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHm3MoB. baktepum, apxew, OJHOKIICTOYHbIE TPHUOBbI, OJHOKIIETOYHBIC
BOJOPOCIIH, APYTHE NPOTUCTHL. KOJTOHUAIBHBIE OPraHU3MBI.



B3anmocBa3b 4YacTeil MHOIOKJIETOYHOIO OpraHu3ma. TkaHu, OpraHel W
cucTeMbl OpranoB. Opranusm Kak eIMHoe 1enoe. ['omeocras.

Tkanm pacteHnmid. Tumbl pacTHTENBHBIX TKaHEH: oOpa3oBarelbHasl,
NOKPOBHAsA, MPOBOIALIAs, OCHOBHAas, MeXaHWdyeckas. OCOOCHHOCTH CTPOEHMS,
(YHKIMIA 1 pacrioyioKeHHs TKAHEH B OpraHax pacTCHUH.

TkaH! >KUBOTHBIX W 4Ye€JIOBEKA. THIBI JKUBOTHBIX TKAHEW: SIUTEIAAIIbHAL,
COCIMHUTENIbHAS, MbIlIcUHas, HepBHAss. OCOOCHHOCTH CTPOEHMS, (DYHKUMH W
PaCIOJIOKEHHS TKAHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BerertatuBHbIE W TEHEPATHBHBIE OPraHsl pacteHuil. OpraHbl U
CUCTEMBI OPTaHOB )XMBOTHBIX M YeJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Omopa Ttena opranm3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX W
MHOTOKJIETOYHBIX >KMBOTHBIX. Hapy:XHbIi M BHYTpeHHMI cKeneT. CTPOCHHE H
THUIIBI COEAUHEHUS KOCTEN.

JIBJKEHWE  OpraHu3MoB.  JIBOKEHWE  OJHOKJIIETOYHBIX  OPraHU3MOB!
amMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. JIBUKCHHE MHOTOKJIETOYHBIX PACTCHHUM:
TPONU3MBI W HACTHHU. JIBHJKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEIOBEKA:
MbIeyHas cucrema. Peduieke. CkeneTHbie MBI K UX padoTa.

Iluranme opranuzmoB. IloromeHne BOABI, YITIEKUCIONO Tasa u
MHHEPAIBHBIX BEIIECTB pacTEHUsAMU. [IATaHWE KUBOTHBIX. BHYTPHUIONIOCTHOE U
BHYTPUKJIETOUYHOE NUIICBApeHue. [IMTaHWe MO3BOHOYHBIX >KMBOTHBIX. OTAEIBI
MUALLEBAPUTENBHOTO TpakTa. llnhmeBapurenpHble >Kene3bl. [IumeBapurenbHas
CUCTEMA YETIOBEKA.

Jlbixanue opraHu3MoB. Jlpixanue pacTeHuil. Jprxanue >kuBOTHbIX. [{uddy3us
razoB Yepes3 MOBEPXHOCTh KIIETKU. KojkHOE AbIXaHue. [lprxarenbHas MOBEPXHOCTS.
KabepHoe m nérouHoe apIxaHue. [IpIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIFOLIMOHHOE ~ YCIIOKHEHUE CTPOCHUS JIETKMX TNO3BOHOYHBIX SKMBOTHBIX.
JlpIxarenpHas CcUCTEMaA YelloBeKa. MeXaHW3M BEHTW AWK JETKUX Y NTHL H
MJICKOMUTAOIIMX. Perynsuus apixanus. JlprxareabHble 00bEMBIL

TpaHcnopT BEWIECTB y OpPraHu3MoOB. TpaHCIOPTHBIE CUCTEMBI PACTEHUH.
TpaHcropT BewECTB Y OJKUBOTHBIX. KpOBEHOCHass cucrtemMa W €€ OpraHsbl.
KpoBeHOCHass cuctemMa TMO3BOHOYHBIX JKMBOTHBIX M 4enmoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl W KpoBb. Kpyrm KpoBoOOpameHus. OBOJIIOLMOHHBIC
YCIIO)KHEHHSI CTPOCHUS KPOBEHOCHON CHUCTEMBI MO3BOHOYHBIX KMBOTHBIX. PaboTa
cepaua u e€ peryasauus.

Beigenenne y opraHu3sMoB. Beiaenenue y pacteHuid. BelaeneHue y
JKUBOTHBIX. CoOKpartureNbHble Bakyonu. OpraHel BeiaencHus. OunpTpanus,
CEKpeLMsi U 00paTHOE BCACHIBAHME KAK MEXAHU3Mbl paOOTHI OPraHOB BBIACIICHUS.
CBs13b MOJIOCTH TENA ¢ KPOBEHOCHOM M BBIACIMTENIBHON cucTeMaMu. Beiaenenue y



NO3BOHOYHBIX >KABOTHBIX M 4esioBeKa. [loukn. CTpoeHue M (QPyHKIMOHMPOBAHUE
He(poHa. OOpa30BaHUE MOYM Y YETOBEKA.

JammTa y OpPraHuM3MOB. 3alllMTa y OAHOKJIETOYHBIX OPraHu3MoB. Cropsl
OakTepuii M UMCTBI MTPOCTEHIIMX. 3aluTa y MHOTOKIETOYHBIX PAaCTEHHIA.
Kyrtukyna. Cpeacrsa nacCMBHON U XUMUAYECKOM 3aIUTHI. DUTOHIUIBL.

3almra y MHOTOKIETOYHBIX >KMBOTHBIX. [IOKPOBBI M WX TPOU3BOIHBIE.
3amumra opranusma oT Ooje3nei. MmyHHas cuctema uenoBeka. KIiieTo4HbIA 1
TYMOpPaJIbHBIA MUMMYHUTET. BpoKIEHHBIA M NPUOOPETEHHBIA CHeHUPUICCKHIA
UMMYHUTET. Teopusi KIOHANBHO-ceNeKTUBHOrO mMMmyHutera (I1. Dpmux, ®. M.
Bepuer, C. Tonerara). BocnamTenbHBIE OTBETHI OPraHU3MOB. POITb BPOXKIEHHOTO
MMMYHHTETA B PA3BUTHH CHCTEMHBIX 3a00JI€BAHUI.

Paznpaxxumocts W peryiasuus Y OpraHusmoB. Pazapaxxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PasapaxuMocTe H  peryusauus y
pacTeHuii. POCTOBBIE BEILIECTBA U X 3HAYECHHUE.

HepBrast cucrema u peduekropHas peryiasiuust y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENBL. DBOMOLUMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y KMBOTHBIX. OTHENbl FOJOBHOIO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pednekc u
pednekTopHas ayra. be3yciloBHbBIE U YCIOBHBIE PEDIEKCHI.

['yMopanbHas peryiasuus ¥ SHAOKPUHHAS CUCTEMA JKMBOTHBIX W YEJIOBEKA.
JKene3bl DOHIOKPUHHOW CUCTEMBI W HMX TOPMOHBL. /JlelicTBHE TOPMOHOB.
B3aumocBsi3b HEpBHOH M SHIOKPUHHON cucTreM. [‘mnoranamo-runodusapHas
cucrema.

JleMoHCTpauun

[Toprper: U. 11. I1aBinos.

Tabmuupl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIC
Bojopocimy, «bakrepuny, «lIpocredmmey, «OpraHbl LBETKOBBIX PACTEHHIAY,
«CucTeMBl  OpPraHOB  TNO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTPOCHME
HacekoMbIx», «TkaHu pacrenuity, «KopHeBele cuctembl», « CTpoeHHE CTEOSNY,
«CTpOCHHE JMCTOBOM IUIACTUHKMY, «TKaHW >KMBOTHBIX», «CKEIET 4YeOBEKay,
«ITmmesapurensHas  cucremay, «KpoBeHOCHas cucremay, «JlpIxareinbHas
CHUCTEMAY, «HepBHas  cucremay, «Koxay, «MpIIIeYHAsT ~ CHCTEMAY,
«BplnemuTenpHas CUCTEMA», «OHAOKPUHHAs CUCTEMa», «CTPOCHHME MBILLILBDY,
«HUmmynurery,  «KumeunononoctHeie», «CxeMa  NUTaHUA  PACTCHHIAY,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTPOEHUE THUAPHIY,
«CTtpoeHue nnaHapum», « BHYTpeHHEE CTpOEHHE NOXKACBOro 4epBs», «HepBHas
cuctema peiO», «HepBHas cuctema sarymkw», «HepBHas — cuctema
npecMblKarommxcesa»,  «HepsHas  cucrema  nruny, «HepBHas — cucrema
MJIEKOMUTAIINXY», «HepBHAs crucTeMa 4enoBekay, «Pedekcy.



OOopyaoBaHHE: CBETOBOM MHUKPOCKOI, MHUKPOINpENaparbl OJHOKIETOUYHBIX
OPraHM3MOB, MUKpPOINpENapaTel TKAHEH, PAKOBUHBI MOJIIOCKOB, KOJUICKIMH
HACEKOMBIX, WIJIOKOYKHX, YKUBBIC JK3EMIUIAPbl KOMHATHBIX PAcTeHWM, repdapuu
pacTeHMi Ppa3HbIX OTACIOB, BIKHBIE MPEMapaThl >KABOTHBIX, CKEJETHI
NO3BOHOYHBIX, KOJJIEKIMMA OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YEOBEKA,
000pyAOBaHUE AJIsl AEMOHCTPALMY TOYBEHHOTO W BO3AYIIHOTO MTUTAHKS PACTCHHUIA,
pacIIEIUICHUs KpaxMalia u OEJIKOB MO ACHCTBUEM (DEPMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALMKA ONBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKAX, MEXAHU3MA
JBIXaTENbHBIX ABM)KCHUH, MOJEIIN TOJIOBHOTO MO3Ta PA3JIMYHBIX )KUBOTHBIX.

JlaGoparopHasi padora «M3yueHue TKaHel pacTeHUn .

JlaGoparopHasi padora «/M3ydcHHE TKAHEH JKUBOTHBIX).

JlaGoparTopHasi padora «M3yueHHE OPraHoOB IBETKOBOT'O PACTCHUSY.

Tema 10. Pa3mHo:KeHHe 1 pa3BUTHE OPraHU3MOB

DOopMBI PA3MHOKEHUSI OPraHW3MOB. OecCronoe (BKJIKOYAs BETETATHBHOE) W
noyioBoe. Buael  0ecnosoro  pa3MHOMKECHWS.  MOYKOBAHWE,  CIOPYJIALMS,
(parmeHTaLHs, KIOHUPOBAHUE.

[Tonosoe pasmuoxkeHue. [lomoBbIE KIIETKM, WM raMmeThl. Meio3. Craguun
Mmeio3za. [losenenne xpomocom B Meiio3ze. KpocCHHTOBEP. BUOIOrHYECcKuii CMBICIT
M€i03a W IMOJOBOro Impouecca. Meio3 U ero MeCTO B JKU3HECHHOM LIHKJIE
OPraHHU3MOB.

[IpenzapoapiieBoe pa3zButue. ['ameToreHes y >kuBOTHBIX. [10JIOBBIE JKENE3BI.
OOpa3oBaHUE U PA3BUTUE MOJIOBBIX KJIETOK. CriepMaroreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne ©W  SMOPUOHAIBHOE PaA3BUTHE SKUBOTHBIX. (CrmocoObl
OIJIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHEE. [lapTeHOreHes.

WHauBuayanbHOE Pa3BUTUE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HAyKa
O Pa3BUTHM OPraHU3MOB. Mopgocenes — oona usz enasHvlx npob.iem 2MOPUOIO2UN.
Konyenyuss  mopghocenos u mooemu mopgoeeneza. Cragum 3MOPUOTEHE3A
JKUBOTHBIX (HAa mnpumepe Jsarywku).  [poGnenuwe. Tumbl  apoOneHus.
Jlemepmunupoeannoe u neoepmuHuposannoe Opobiaenue. biacmyna, munvi
onacmyn. OCOOCHHOCTU JPOOJICHHS MJICKOMMUTAKOMINX. 3apOAbIIIEBBIE JINCTKH
(racTpyJsinust). 3aKiiazKka OPraHoB M TKAHEH M3 3apOJbIIIEBBIX JTUCTKOB. B3anmHoe
BIUSHUE YACTEH pa3BHBAKOLICTOCS 3apoblia (SMOpUOHANIBHAS WHAYKLHASA ).
3aknanka TUlaHA CTPOEHUS OJKMBOTHOTO KAk  PE3ylbTar MEPAPXMUECKUX
B3aMMOJCHCTBUI TE€HOB. BiusHue Ha SMOPHOHAIIBHOE PA3BUTHE PAITAYHBIX
(haKTOPOB OKPY>KAKOUICH CPEIBI.

Poct u pazButue kuBOTHBIX. [locTamMOpuoHanbHbIl nepuoa. [lpsmoe wu
HenpsMoe pa3BuTHe. PazBute ¢ wmetamopdo3om y  OECMO3BOHOUYHBIX H
NO3BOHOYHBIX KUBOTHBIX. BHONOrMYecKoe 3HAYEHUE MPSIMOIO W HEMPSIMOTO



Pa3BUTHS, UX PACHPOCTPAHCHHE B MpPUpOAE. ThIBl pocTa KUBOTHBIX. DAKTOPHI
PErYJISIMMU POCTa YKUBOTHBIX M 4eJoBeKa. CTaauK MOCTIMOPHOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX M 4eJIOBEKA. [leprobl OHTOreHe3a yenoBeka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHUE MPOLECCHI.

PazmHoskeHue u pasputhe pacteHuid. ['amerodut u cnopodut. Meito3 B
JKU3HEHHOM 1K€ pacteHud. OOpa3oBaHME CIOp B MOpoHecce Meio3a.
l'amerorene3 y pacreHmid. OnNjoJOTBOPEHHE W PA3BUTHUE  PACTUTEIIBHBIX
OpraHu3MoB. JIBOMHOE OMIONOTBOPEHUE Y LBETKOBBIX pacTeHuid. OOpa3oBaHue U
Pa3BUTHE CEMEHH.

MexaHu3Mbl PETYIISIUU OHTOTEHE3A Y PACTEHUI U YKUBOTHBIX.

JleMoHCTpauun

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

Tabmuubl W cxembl: «BererarnBHoe pa3sMHOXKEHUE», «Tumbl Oecrnoiaoro
pa3sMHOXKEHUSD, «PasMHOXKEHUE XITaMUIAOMOHAIBD, «Pa3MHOKEHUE 3BIJICHBIY,
«Pa3mHOkEHUE THAPBIY, «MeHo3», «XpoMocombly, «I'ameTorenesy, «CTpoeHue
SAWLEKIETKA M CHepMaro3onaay, «OCHOBHBIE CTaIuMU OHTOreHe3a», «lIpsamoe u
HENpsAMOE  pazBuTHey, «PasButue Maickoro xyka», «PasButue capaHumy,
«PazButre narymkm», «/[BOWHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTECHUNY,
«CTpOEHHE CEMSH OAHOMOJIBHBIX M JIBYJOJIbHBIX PACTCHMIY, « KM3HEHHBIA LMK
MOPCKOW  KamyCTbl»y, <« OKU3HEHHBIA TWKI MXxa», <« KU3HEHHBIA LMK
NarnoOPOTHUKAY, « KM3HEHHBIN LMK COCHBY.

OOopyaoBaHHE: CBETOBOM MUKPOCKOI, MHUKPOMNPENaparbl SHUEKIETOK MU
CIEPMATO30UI0B, MOJEID « LMK pa3BUTHUS JISATYIIKI .

JlaGopaTopnasi padora «M3ydyeHUE CTPOCHUS MOJIOBBIX KIETOK HA TOTOBBIX
MUKpPOIpenaparaxy.

IIpakTu4yeckass padora «BrbIsSBICHUME NPU3HAKOB CXOJACTBA 3aPOABILICH
ITO3BOHOYHBIX JKUBOTHBIX).

Jlabopatopnass pabora «CrTpo€HHWE OpPraHoB pa3MHOXKEHUS BBICIIMX
pacTEHUIN.

Tema 11. I'eHeTHka — HAyKa 0 HACJCACTBEHHOCTH M H3MEHYHBOCTH
OPraHu3MoOB

Hctopust CTaHOBIECHMS W pPa3BUTUS TECHETUKM Kak Haykua. Paboter [
Mengpens, I'. ne @pusa, T. Moprana. Poiib 0T€YECTBEHHBIX YUEHBIX B Pa3BUTHH
reHetuku. Padotsl H. K. Konbsiosa, H. Y. Basunosa, A. H. benozepckoro, I'. /1.
Kapnieuenko, HO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATHAS U CUMBOJIBL. [ 'OMOJIOTUYHBIE XPOMOCOMBI,
QIUICTIBHBIE TEHBI, AJbTEPHATUBHBIC TNPU3HAKKA, AOMHHAHTHBIA W PELIECCUBHBIN
NPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YACTAS JIMHUS, THOPUIBI, TEHOTUI, (PEHOTHII.



OCHOBHBIE ~ METOABl  TCHECTUKH:  THOPUAOJIOTMYECKUN,  LUTOJIOTHYECCKUA,
MOJIEKYJIIPHO-TEHETHYECKUH.

JleMoHCTpauun

[Toprpeter: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koneros, H. H.
BaewiioB, A. H. benozepckuii, I'. /. Kapneuenko, FO. A. @unmunuenko, H. B.
Tumodeer-PecoBckuid.

Tabmuuel n cxembl: «MeToabl TeHETUKIY, K CXEMBI CKPEILMBAHU S .

Jlaboparopuass pabora «J/lpozoduna kak OOBEKT T'€HETHYECKUX
HCCIIEIOBAHUMY.

Tema 12. 3aKOHOMEPHOCTH HACJCACTBEHHOCTH

MonoruOpuanoe ckpemwiBanve. llepBelii  3akoH Menaens — 3aKoH
eAMHOO00pa3usl rTMOPUAOB MEPBOro MoKoJicHus. [IpaBuiio noMmuHMpoBanus. Bropoi
3aKOH MeHzaens — 3aKOH pacIICIUICHUs NPU3HAKOB. LMTONOrMYeckne OCHOBBI
MOHOTMOPUAHOIO CKPEIIMBAHUS. [ IITOTE3a YACTOTHI TAMET.

AHanusupyromee cKkpemmBanue. [IpoMexyTOUHBIA XapakTep HACIEA0BAHHUSI.
Pacuiennenme npu3HakoB MPU HETIOJTHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpemuBanue. TpeTuit 3akoH MeHIens — 3aKOH HE3aBUCUMOTO
HACJICNIOBAaHUsT ~ NpU3HAKOB.  LluTONOrMYeckne  OCHOBBI  AUTHOPHIHOTO
CKPELIMBAHUSI.

Cueniennoe HacnenaoBanue npusHakoB. Padotel T. Moprana. CuenneHHoe
HACJIEAOBAHUE TEHOB, HAPYILICHUE CLCIUICHHS MEXKIY TI'eHaMu. XPOMOCOMHASA
TEOPHsI HACIEACTBEHHOCTH.

['eneTuka nosia. XpoMOCOMHBINA MEXAHU3M OINPEACIICHUS MOJIA. AYyTOCOMBI U

MIOJIOBBIE XPOMOCOMBIL. [ 'OMOraMeTHbIi U reTeporaMmeTHeli noJl. ['eneTnyeckas
CTPYKTYypa IOJIOBBIX XpOMOCOM. HaciienoBaHrue Npu3HaKkoB, CUEIJIEHHBIX C TIOJIOM.

['enoTun Kak nenoctHas cucrema. [medoTponus — MHOKECTBEHHOE IEHCTBHE
reHa. MHOKECTBEHHBIH ajulenu3M. B3auMoneicTBHE HEAIENBHBIX T'€HOB.
KommiemeHnTapaocTe. Onucras. [lonumepus.

['eHETMYECKMI KOHTPOJb PA3BUTHS PACTEHUH, >KUBOTHBIX M YEJIOBEKA, a
Takke (PU3MOJIOTMYECKAX TMPOLECCOB, TMOBEACHUS W KOTHUTUBHBIX (DYHKIUIA.
['eHeTHUYECKME MEXAHU3MbBI CUMOMOTEHE3a, MEXaHU3Mbl B3AUMOJCHCTBHS «XO3HH
— Mapa3uT» W «XO03MH — MHUKPOOMOM». ['€HETHUYECKME AaCMeKThl KOHTPOJS H
W3MEHEHU S HACJICACTBEHHOW MH(POPMALMH B MOKOJICHUSX KIETOK U OPraHu3MOB.

JleMoHCTpauun

IToprpeter: I'. Mennens, T. Mopras.

TaGmuupt 1 cxembl: «llepBblii 1 BTOpO 3akoHbI MeHaensy», « TpeTuii 3akoH
MeHnpensy, «AHaTU3MPYIOLIEE CKpEeIMBaHUEY, «HEnmosHOe NTOMUHHUPOBAHUE,
«CIEMICHHOE HACIEAOBAHUE MPU3HAKOB y Apo30Qmiby, «l'€éHeTHKa Mmonay,



«Kapuotun 4yenoeeka», «Kapuotun aposzoduibly, «Kapuotun NOTHLBY,
«MHOKECTBEHHBIN a/lIC/IM3MY, « B3auMOICHCTBHE TEHOB.

OOopynoBanue: MOACHb Ui JEMOHCTPAllMM  3aKOHOB  €IMHOO0Opa3usi
ruOpUIOB TEPBOTO TMOKOJICHWS W PACIICIUICHHWsS MPU3HAKOB, MOAEHb IS
JEMOHCTpALlMA 3aKOHA HE3AaBUCHUMOIO HACIIENOBAHWS IPU3HAKOB, MOJECNb I
JEMOHCTPALMA CLEIUIEHHOTO HACJIEI0BAHUs MPU3HAKOB, CBETOBOM MUKPOCKOI,
MuKpomnpenapar: «J{pozodunay.

IIpakTnyeckass pabGora «3yueHHe pE3yiAbTaTOB  MOHOTHOPHIHOTO
CKPEIIMBAHUS Y IPO30(DUIBDY.

IIpakTnyeckass  padora  «M3yyeHuwe  pe3yabTaTOB  JUTHOPHIHOTO
CKPEIIMBAHUSA Y IPO30(DUIBD.

Tema 13. 3aK0HOMEPHOCTH H3MEHYUBOCTH

BzaumoneiictBue reHotuna u - cpeabl npu  (GopMHUpOBaHMHM  (DEHOTHIIA.
HN3meHnunBOCTH NpU3HAKOB. KayeCcTBEHHBIE W KOJIMYECTBEHHBIE NMPU3HAKA. BUIbI
U3MEHYMBOCTH: HEHACIICACTBEHHAS W HACIICACTBEHHAS.

Momudukanonsas M3MEHYMBOCTh. Ponb  cpeasl B popMupoBaHWU
MOAM(PHUKAIIMOHHOM M3MeHYMBOCTH. Hopma peakuuu npu3Haka. BapuanvoHHBINH
psaa m BapuaumoHHas kpuBas (B. HMoranHcen). CpoiicTBa MOAM(PHUKALIMOHHOM
U3MEHUYNBOCTH.

['eHOoTHNIMYECKAs U3MEHYMBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHYMBOCTH.
Bu bl reHOTUINYECKOH N3MEHYMBOCTH: KOMOMHATHBHASL, MyTallMOHHAS.

KoMmOnHatiBHass W3MEHUMBOCTh. Meilo3 W MOJOBOM MPOIECC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3AAHUN
TEHETHYECKOT0 Pa3HOOOpa3us B MPEAEax OJHOTO BAA.

MyTanuoHHas W3MEHYMBOCTb. BHIBl MyTalMii. TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W MHAYUMPOBAHHBIE  MYyTalMW. SOCpHBIE W
LUTOIUIA3MATHYeCKue MyTanuu. COMaTu4eCKue W MOJOBBIE MyTauuu. [IpuunHbI
BO3HMKHOBEHUs MyTanuid. MyTareHel W WX BIHASHUE HA OPraHu3MBL.
3aKOHOMEPHOCTH MYTALMOHHOTO MPOLECCA. 3aKOH TOMOJIOTMYECKUX PSAIOB B
HacseacTBeHHOW u3MeHunBocTy (H.M. BaBunoB). BHesnepHas M3MEHUMBOCTH W
HACIIEACTBEHHOCTD.

Onueenemuxa U INUCCHOMUKA, pPOIb  DNUSEHEMUYECKUX (akxmopos 6
HACIO0BANHUY U USMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOG ) OP2AHUZMOB.

JleMoHCTpauun

[Toprpeter: I'. ne @pus, B. Moranucen, H. Y. Basunos.

Tabmuubl w  cxembl:  «Buasl u3menunBocTH», «MoaudukanuonHas
U3MEHUYHUBOCTDY, «KomOnHatuBHas U3MEHUYHUBOCTEY, «Meiosy,
«OnnonoTBOpeHNEY, «I'eHETHUECKUE 3a00IEBaHM YEIOBEKAY, « BUIBI My TallHii».



OOopyaoBaHuE: KUBbIE W TepOapHbIE SK3EMIUISIPl KOMHATHBIX PacTEHU,
pucyHkH ((oTorpaduu ) >)KNBOTHBIX C Pa3IMYHBIMHA BHIAMH U3MEHYMBOCTH.

JlaGopaTopHas paGora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJA(PUKALIMOHHOM M3MEHUYMBOCTH. [lOCTpOEHHME BAapWALMOHHOTO psAga W
BApPUALIMOHHON KPUBOI».

IIpakTnyeckass padora «Myrtaumu y #apo3o@uiabl  (HA  TOTOBBIX
MUKPOINpENaparax)y.

Tema 14. I'eHeTnka ye/I0BEeKA

Kapuotun uenoeexka. MexayHapoaHas nporpaMma MCCIEAOBAHMS T'€HOMA
YeloBeKa.  MeToabl  M3YYEHUsT TEHETMKM — 4YEJIOBEKA:.  T'€HEAIOTMYECKH,
ONM3HEIOBLIH, U TOTCHETUYECKHUM, MOMYJIALIHOHHO-CTATUCTUYECKH,
MOJIEKYJIAPHO-T€HETUYECKHIA. CoBpemMeHHOE ONPEAECTICHUE TeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHMPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHMCIIE C MOMOLIBIO
[TL[P-ananu3a. HacneacrBeHHble 3a00J1€BaHUs YEIOBEKA. | €HHbIE K XPOMOCOMHBIE
Oone3Hn 4enoBeka. bBoJe3HW ¢ HACIEACTBEHHOH MPEApPacHoONiOKEHHOCTHIO.
3HAYCHUE MEIULMHCKON T€HETUKHA B MPEAOTBPALLECHUN U JICYCHUN TE€HETUYECKUX
3a0oseBaHni 4enoBeka. MeaMKO-reHETHYECKOE KOHCYJIBTHpPOBaHue. CTBOJIOBBIE
KJIETKU. [TOHATHE «TEHETHMYECKOrO Ipy3a». DTHYECKUE ACIEKThl MCCIEIOBAHUNA B
001acTH PEIaKTUPOBAHKS FEHOMA M CTBOJIOBBIX KIIETOK.

['eHeTnueckue (akTOppl MOBBIMIEHHOW YYBCTBUTEIBHOCTH YENOBEKA K
(PU3AYECKOMY M XUMUYECKOMY 3arps3HCHUIO OKPYKaroUIeH cpenbl. [ eHeTnueckas
MPEAPACIIONIOKEHHOCTD YETIOBEKA K IMATOJOTHSIM.

JleMoHCTpauun

Tabmuupr n cxembl: «Kaprotun 4denoBekay, « MeTonbl U3YyYEHHUS] TEHETHKA
YenoBeKay, «I eHeTrn4ecKre 3a00JICBaHUS YEITOBEKAY.

IpakTuyeckas paGora «CoCTaBICHUE U aHATIU3 POAOCIOBHOMNY.

Tema 15. Cenekuust Oprann3moB

JloMecTHKanuss W CENEKUMs. 3apOXKACHUE CEJIEKIUMM W JTOMECTUKALMM.
Yuenne H. WM. Baewioa o LleHTpax NDPOUCXOXKICHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHui. Poiib cenexkuuu B CO3JaHUM COPTOB PACTEHHMM W MOPOJX
KkMBOTHBIX. Copr, mnopoma, wmTamMM. 3aKOH TOMOJIOTHYECKMX pAIOB B
HaCJICACTBCHHONW wm3MeHunBocTM H. WM. Basumosa, ero 3HaducHue s
CEJICKLIMOHHON paboThI.

MeToapl CeNneKUMOHHONW paboThl. MICKyCCTBEHHBIH OTOOpP: MAacCOBBId U
WHUBULY ATbHBIN. Ortanel ~ KOMOWHAIMOHHOW  cenekuuu.  McnblTanue
NPOM3BOAUTENICH TO MOTOMCTBY. OTOOp NO TEHOTMNY € MOMOIIBI) OLICHKH
(eHOTHIIa MOTOMCTBA M OTOOP MO FEHOTHUITY ¢ TOMOLIbI0 aHaym3a JITHK.

HCcKyCCTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIHMOHHOW  paboThL
PamvanvOHHBIA 1 XUMUYECKUI MyTareHe3 Kak UCTOYHUK MYTalUMid Y KYJIBTYPHBIX



(¢opM oOpraHm3moB. MCHoab30BaHME TEHOMHOTO PEAAKTHPOBAHUS M METOAOB
pexkoMOuHaHTHBIX JJHK U1t mostydeHrs HCXOAHOTO MaTeprania Juist CEIEKIUH.

[Tonyuenue MOJIATTIOUAOB. BrayTtpusnnosas ruOpuan3arms.
bmm3koponcTBeHHOE  cKpemmBaHMe, WM MHOpuamHr.  HepoacTBeHHOE
CKpEIMBAaHUE, WM ayTOpuauHr. l'ereposuc u ero mpuuuHbl. Hcmonbs3oBanue
rerepo3uca B cenekuuu. OtmanéHHas ruOpuamzauus. [Ipeogonenue Oecruioaus
MEXBUAOBBIX THOPUAOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. « 3€/1éHAsl
PesonoyuUsLy.

CoxpaHEHHE U M3YUYEHUE MEHETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN W
UX JMKUX POAMYEH Ui CO3JaHWsl HOBBIX COPTOB WM TMOPUIOB
CENIbCKOXO3SUCTBEHHBIX  KYNbTYp. /3yuenue, coxpanenue u  ynNpasieHue
2eHEeMUYECKUMU PeCYPCamMUl CelbCKOXO3AUCMBEHHBIX U NPOMBICTIOBHIX JCUBOMHBLX
8 YeJisixX YIyyuleHus Cyuecmeylouux u CoO30anUsl HOBbLX NOPOO, JUHUL U KPOCCO8, 8
MOoM Yuciie ¢ NpuMeHeHuem COBPEeMEHHbIX MemMOO08 HAYYHbIX UCCIEO08AHUT,
nepeoosrix uoeti U NepCNeKMUGHbLY MeXHOI02Ul.

JleMoHCTpauun

[Toprpeter: H. M. BaBunos, M. B. Muuypun, I'. 1. Kapneuenxo, I1. I1.
Jlykesauenko, b. JI. Acraypos, H. bopnoyr, 1. K. benses.

TaGmuupl 1 cxeMbl: « LIEHTPBI TPOMCXOMKACHUS U MHOTOOOPa3Hsl KYJIbTYPHBIX
pacTeHuity, «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHON M3MEHUYMBOCTHY,
«Metoabl cenexkummy, « OTaanéHnas ruopuansanusy, «MyTarenesy.

JlaGoparopnast paGora «M3ydeHne COPTOB KyJBTYPHBIX PACTEHUIA M MOPOJ
JOMAILHAX YKUBOTHBIX).

JlaGoparopHnasi padora «3yueHrne METOIOB CENEKIIMKA PACTCHUIN .

IpakTuyeckas paGora «IIpuBuBKa pacTeHUI».

Ikekypeust «OCHOBHBIE METOABI M JOCTHXKEHHS CEIIEKIMM PACTEHUR M
YKABOTHBIX (Ha CEJIEKIMOHHY IO CTaHLMIO, IJIEMEHHYIO depmy,
COPTOUCIBITATENBHBIA yYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1ADOPaTOPHUIO
arpOYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA).

Tema 16. BHOTeXHOJIOTHS U CHHTETHYECKAast OHOJI0T U

OOBEKTBI, MCHONB3YEMBIE B OHMOTEXHOJIOTMH, — KIETOYHBIE M TKAHEBBIE
KYJbTYPBHI, MUKPOOPraHU3MBI, 170:¢ XaPaKTEPUCTHUKA. TpaauuroHHas
OMOTEXHOJIOTHS:  XJI€OONEYEHHUE, TONYUYEHUE KHUCIOMOJIOYHBIX  MPOAYKTOB,
BUHOAEME. MukpoOuonornueckuii cuHTE3. OOBEKTHI MHUKPOOHOJIOTHMYECKUAX
TexHOoNorui. [Tpon3BoacTBO O€NKa, AMAHOKUCIOT U BATAMHHOB.

Co3nanue TEXHONOTMA U UHCTPYMEHTOB LICJICHANPABICHHOTO U3MEHECHHUS W
KOHCTPYUPOBAHUS T€HOMOB C LICJIBIO MOJYYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEPIKALMX HE BCTPEYAKOIIMECS B TPUPOIE OMOCUHTETHYECKUE Y TH.



Krnerounas mnxeHepus. MeTOIbl KyJAbTYpPhl KIETOK M TKaHEH pacTeHWil W
KUBOTHBIX. KpuoGanku. Comarnueckas ruOpuam3anms W COMATUYECKUH
sMOpuoreHe3. Mcnonb3oBaHWe TamliOMIOB B CEICKLMM PacTeHui. [lonyuenue
MOHOKJIOHANHBIX anmumell. Hcnonv3o8anue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyuxe. VICKyCCTBEHHOE OIUIOJOTBOPEHME. PEeKOHCTPYKUHMA
SWLIEKIIETOK U KJIOHMPOBAHUE >KMBOTHBIX. METO TPAaHCIUIAHTALMKU SIEP KIIETOK.
Texnonocuu  o300posienus,  KyJIbMUuSUpOBAHUs. U MUKDOKIOHAIbHO2O
PAIMHOICEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAss M TeHHas WHXEHEepus. HMCKyCCTBEHHBIH CHHTE3 IeHa |
KoHCTpyupoBanue pekoMOuHaHTHBIX [IHK. Coszoanue mpanceennvix opeanuzmos.
JloCTWKEHHsT W TEPCHEKTUBBI  XPOMOCOMHOM WM TE€HHOM  MHXEHEPUH.
OKOJIOTUYECKHUE U ITHYECKHAE TPOOJIEMBI TEHHOW MHKCHEPUH.

MemunmHckue onorexHosiorud. [loctreHomuas nudposas meaunuaa. [TLP-
AarHocThkKa. MeTaOOJIOMHBIM aHAM3, TEHOLUEHTPUYECKUI aHalu3 MpoTeoMa
YeNIOBEKA JUIsl OLEHKH COCTOSIHHSI €ro 3J0pOBbs. MCHOMB30BaHME CTBOJIOBBIX
kineTtok. TapretHas tepanusi paka. 3D-OnommxkeHepuss [uisl  pa3pabOTKH
(YHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTWH, CO3JaHMs KOMIUICKCHBIX
TKAHEW COYETAHUEM TEXHOJIOTMH TPEXMEPHOro OMOMpUHTHHTA W ckaddonauHra
JUTS PELICHUS 3314 EPCOHAITM3UPOBAHHON MEIULIMHBI.

Co3naHre BEKTOPHBIX BaKIMH C LENbIO 0OECreueHus: KOMOMHUPOBAHHOM
3ammTel 0T Bo3Oyaureneit OPBU, ycTraHOBICHHME MOJEKYJISPHBIX MEXAHU3MOB
¢ynkuronupoBanus PHK-cogepxaiimx BUPYCOB, BBI3BIBAOLIMX 0COO0 OMACHBIE
3a00JICBaHAS YEITOBEKA U 5KUBOTHBIX.

JleMoHCTpauun

TaGmuupl n cxembl: «Hcmonb30BaHHE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
NPOU3BOACTBEY, «KileTouHas uHxeHepusy, «['eHHast HH)KEHEPHSD.

JlaGoparopnasi pa6ora «3yueHre 00beKTOB OMOTEXHOIOTUIY.

IIpakTnyeckas padora «IloayyeHre MOJIOYHOKHCIIBIX MPOTYKTOBY.

Jkckypenst «bUOTEXHONOTUST — BaKHEWIIAs MPOM3BOAMTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOICTBO ).

11 KNTIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJILNHOHHBIX NPEACTABJICHUII B
Ounosiorum

OpomoumoHHas  teopuss Y.  JlapuHa. [IpeamoceulkM  BO3HMKHOBEHUS
napBAHKU3MAa. JKU3Hb U Hay4dHas aedaresibHOCTh Y. JlapBuHa.

JIBM>KyILME CUIIBI HBOTIOLMA BUIOB 10 Y. J/lapBuHY (BbICOKasi HHTEHCUBHOCTb
Pa3MHOKEHUS OPraHW3MOB, HACJEACTBEHHAs M3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBII M UCKYCCTBEHHBINH 0TOOD).



Odopmnenne cuHTEeTHUECKOH Teopun sBomoumn (CTD). Heiirpanbhas
Teopuss  3BomouMu. COBpEMEHHAs SBONIONUOHHAs OWOJIOTHs.  3HAUEHUE
3BOJIFOLIMOHHOM TEOpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOM KaPTUHBI MUPA.

JleMoHCTpauun

[Toprpetsl: Apucrorens, K. Jiunnei, K. b. Jlamapk, 2. K. Cenr-Unep, XK.
Kroswe, Y. [lapeun, C. C. UerBepukos, Y. Y. [lImansraysen, k. Xonaein, /. K.
benses.

Tabmuuelr u cxembl: «Cucrema >kuBod mnpupoabl (mo K. JIuHHEW)»,
«JlectHnma xuBbIX cymiectB (mo  Jlamapky)», «Mexanusm (HOpMHUPOBaHHS
NPUCIIOCOONECHUI Y pacTeHuil W xuBOTHBIX (o Jlamapky)y, «Kapra-cxema
mapupyta nytemectsus Y. lapeunay, «Haxonku Y. lapeunay, «@opmbl 60pbObI
3a cyuiectBoBaHuey, «llopoasl romyOei», «MHoOrooOpasue KyJbTypHBIX (OpM
KarmycTbD, «[1opoasl TOMAIIHUX KUBOTHBIXY», «CxeMa 00pa3oBaHKs HOBBIX BHOB
(mo Y. JlapBuny)», «(CxeMa COOTHOLICHUS JBIXKYIIMX CHJI 3BOJIOLUNY,
«OCHOBHBIE TIOJIO’KEHUSI CHHTETUYECKOM TEOPUU 3BOJTFOLIMY .

Tema 2. Mukpo3BoJiionns 1 €€ pe3yJibTaThl

[Tonynsuust Kak >IeMEHTapHas eauHuLa 3BOMOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETHYECKOr0 pa3HooOpa3ust W CTPYKTYpel nonyisuuid. Y3meHeHue
reHo(poHIa TOMYJSIMMA KAk 3JEMEHTAPHOE SBOJIIOLMOHHOE SIBICHUE. 3aKOH
reHeTu4eckoro pasHoBecus Jx. Xapau, B. BaiinOepra.

OnemMeHTapHbie (PAKTOpPbl (JBHXKYUIUE CHJIBI) SBOIONMH. MyTallMOHHBINA
npouecc. KomOuHaTWBHAs W3MEHUYMBOCTh. Jlpeil) TeHOB — Cily4aiiHble
HCHANPABJICHHBIC WM3MEHEHHMsI 4YacTOT ajuieneil B monyisuusx.  O(dekr
OCHOBAateNsd. JIpgexm OymuvLiounoco eopuviukd. CHUdCEHUE 2eHEMUYeCK020
pasHoobpazus: npuyunel u creocmeus. llpossienue s¢hgpexma Opeiicha cenoe 6
oonvwiux  u  manex  nonyaayusx.  Mwurpanuu.  UM3omsuus  NOMYJISILAIA:
reorpaguyeckas (MpoCcTpaHCTBEHHAs ), OMoornyeckas (penpoayKTUBHAS ).

EctectBennblii 0TOOp — Hanpapisromuili  gaktop 3Bomouun.  DopMbl
€CTECTBEHHOI0  OTOOpa:  OBWXKYINWHM, CTAOWIM3HMPYIOIIWH,  pa3phIBArOILIMANA
(mm3pyntuBHbli). [lonoBol oTOO0p. BO3HMKHOBEHHME M 3BOJIOLUS COLMATBHOTO
NOBEACHUS )KUBOTHBIX.

[TprucnocoOAEHHOCT,  OPraHU3MOB KAk  Pe3yJIbTaT  MHUKPOIBOJIIOLIUH.
Bo3HuKHOBeHHE  TpHUCIOCOOJNICHMA Yy OpraHu3mMoB.  ApomMopdo3bl  H
uaroagantauud. [lpuMepsl TpucnocoOIeHni y OpraHu3MoB: MOP(OIOTrHYECKHE,
¢usnonornyeckue,  OMOXMMHUYECKME,  TNOBEACHYECKHME.  OTHOCHTEIBHOCTH
NPUCITOCOOTICHHOCTH OPraHu3MOB.

Bun, ero xputepum u cTpykTypa. BupooOpa3oBaHue Kak pe3yabTar
MUKpo3BOIoLMK. M3onsuus — kimrodeBod (akrop BuaooOpazoBanus. [lytn wm
cnocoObl BUA00OPA30BAHUS: a/UIONATPUUECKOE (reorpauyueckoe),



CUMMATPUYECKOE  (IKOJIOTMYECKOE),  «MIHOBEHHOE»  (MOJIMILIOMIN3ALHAS,
ruOpuan3anus). JmMTebHOCTh SBOFOLMOHHBIX MPOLECCOB.

Mexanu3mbl ((OPMUAPOBAHKAS OMOJOTHYECKOTO PAa3HOOOpa3usl.

Pone sBOnOnMOHHON OHMONOrMM B Pa3padOTKe HAyYHBIX  METOJOB
coxpaHeHus: OMopa3HOOOpazusi. MUKPOIBOJIONMS M KOIBOJTIOLMS Mapa3uTOB U UX
x0351eB. Mexann3Mbl (POPMHUPOBAHUS YCTOMYMBOCTH K AHTUOMOTUKAM M CIIOCOOBI
OOpBLOBI C HEH.

JleMoHCTpauuu

[Toprpetsr: C. C. UerBepukos, O. Maiip.

Tabmuupl 1 cxembl: «MyTalMOHHAs W3MEHUYMBOCTHY», «llomynsumronHas
CTPYKTypa BUAa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepray, «Buwkyuime
CWJIBI 3BOJIFOLIMMNY, « DKOJOTUUYECKAs M3OJIALUS MOMYJISINA CEBAaHCKON (openmy,
«['eorpaduueckas H30AA0Ms  JMCTBEHHHUIBI CUOMPCKOM M JIMCTBEHHULBI
naypckoity, «[lonynsnOHHbBIE BOJIHBI YACIICHHOCTH XUIIHAKOB H KEPTBY, «CXxeMa
JOCUCTBHSL ECTECTBEHHOrO 0TOOpa», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MaaycTrpralibHBIi MenaHu3my, «KuBele uckomaemeiey, «[IOKpOBUTENBCTBEHHAS
OKpacka YKUBOTHBIX), «[Ipenynpexxaaromias OKpacka YKUBOTHBIX),
«Duznonornueckue agantauum», «lIpUCOCOONIEHHOCT OpPraHu3MoB W €€
OTHOCHUTENBLHOCTEY, «Kpurepun Buna», «Buuabl-nBoitHukny, «CTpyKTypa BHIA B
npuponae», «CrmocoOwsl BHI0OOpa3oBaHus», «l'eorpaduueckoe BUAOOOpa3oOBaHHE
TPEX BHIOB JIAHABILIEH», «OKOIOTHYECKOE BUAO0OOPA30BAHME BUAOB CHHUILY,
«[Tonumnon el pacteHnity, «KanycTHo-peacunblii rtHOpum.

O6opynoBanue: repobapuy PaCTCHUM, KOJJICKIIMA HACCKOMBIX, Yydelia MTHIl 1
3BEpEil ¢ MpuUMEpaMu Pa3IMYHBIX MPUCITOCOOJIEHUH, 4ydena NTUIl U 3BEPEH
pa3HbIX BHJIOB, TepOapuu pacTeHud OMM3KMX  BUJOB, 00pa30BaBLIMXCS
Pa3TIUYHBIMA CIIOCOOAMH.

Jlaboparopuasi pabora «BbIsSBJIECHHE W3MEHUMBOCTU Yy OCOOCH OJHOIO
BUJIAY.

Jlaboparopuass  padora  «[IpucnocoOneHuss  OpraHu3aMOB M MX
OTHOCHUTEJbHAS LEIECO00PA3ZHOCTHY.

Jlaboparopuass padora «CpaBHCHHE BHJOB MO MOP(}OIOTrHYECKOMY
KPUTEPHIOY.

Tema 3. Makpo3BoaOIHS U €€ pe3yJbTAThI

MeTtoapl  M3y4eHUsT MAKpOA3BOMOLMHK. [laJ€OHTONIOTHYECKHE  METOMBI
u3ydeHus oHBomouMd. llepexomnbie  QopMbl M (DUIOTEHETHYECKHE — PsIbI
OPTraHU3MOB.

buoreorpapuueckne Meroasl m3ydeHHs 3BOMOLMHA. CpaBHEHHE (UIOPBI U
(dayHbl MaTepUKOB M OCTPOBOB. buoreorpaduueckue oOnactu 3emun. Bujubl-
SHAECMHKHN U PEJTAKTHI.



OMOPHOJIOTHYECKHAE U CPABHUTEIbHO-MOP(POJOTHUECKUE METOABI M3YyUYCHHS
SBOJIIOIMH. [ €HETMUECKHE MEXAaHW3Mbl HBOJIIOLHMKA OHTOTEHE3a W MOSBICHUS
SBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE W AQHAJIOTMYHBIE  OPraHbL
PyauMeHTapHele  opraHel M araBU3MbBL.  MOJEKYJISIPHO-TEHETHUECKHUE,
OMOXMMHYECKAE W MATEMAaTHMYECKUE  METOJAbl  M3YYEHUS  SBOJIIOLMM.
['omonornuneie TeHbl. COBPEMEHHBIE METOJBI MOCTPOCHHS (PUIIOTEHETHUECKUX
JIEPEBHEB.

XPOMOCOMHBIE MyTallMl W HBOJIFOLIUSI TEHOMOB.

OO011Ke 3aKOHOMEPHOCTU (TPABWJIA) ABOJIIOLMU. [Ipunyun cmeHvl (yHKyu.
HeoOpatumocTts 3Bontonuu. AnanthBHas paavanys. HepaBHOMEPHOCTb TEMITOB
3BOJIFOLIHH.

JleMoHCTpauun

[Toprpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuuel 1 cxembl: «DUTOTEHETUUECKUNA PsiI JIOWAAN», «APXEONTEPHKCY,
«3Bepo3yOble  smepb»,  «Crerouedaney,  «PuHuoguthy,  «CeMEHHBIE
nanopoTHUKWY, «buoreorpapuueckure 30HBI 3emim», «/Ipeld KOHTMHEHTOBY,
«Pemukthby, «HauwanebHble cTagmm SMOPHOHANIBHOTO Pa3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W AHAJIOTMYHBIE OpraHel», «PyaMMEHTHIY,
«ATaBH3MBDY, «XPOMOCOMHBIC HAOOPBI 4YEJOBEKA W IOUMIAH3e», «I JaBHbIE
HAMPABJICHUS 3BOIIOLUIY, «O0IIUE 3aKOHOMEPHOCTH 3BOJTFOLIUN.

OOopyioBaHUE: KOJUICKIMU, TrepOapuu, MYJSDKM HCKOMAEMbIX OCTATKOB
OPraHMU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTHYHBIX, PYIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKI[MM HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue u pa3BuTHe )KU3HU HA 3emJe

HayuHble TMNOTE3Bl MPOMCXOXKIACHUWS >KU3HM Ha 3emiie. AOMOTEHE3 U
naHcnepMus. JJOHay4YHBIE MPEACTABICHUS O 3aPOXKACHUH JKU3HH (KPEALMOHHU3M ).
['MnoTe3a MOCTOSIHHOTO CaMO3apOsKACHUS SKA3HHU U €€ ONTPOBEPKEHUE OnbITaMu O.
Pemn, JI. Cnannanuanwy, JI. [1actepa. [TporcxoxkacHe )KU3HU U aCTPOOUOIIOTHS.

OCHOBHBIE JTansl HEOPraHUYeCKOM SBOJIIOLINH. [ImanerapHas
(reonoruyeckasi) DBOJIONUSA. XHUMHUYECKash JBOJIOIMS. AOWOINCHHBI CHHTE3
OpraHuYecKux BewecTB u3 Heopranuwdeckux. Ombir C. Mumnepa u I, IOpm.
O6pazoBaHue mnonMMepoB U3 MoHOMepoB. KoanepparHas rumoteza A. W.
OnapuHa, TUnoTe3a nepBuyHOro OynboHa k. Xonaeiina, reHeTHYecKas TMnoTe3a
I'. Ménnepa. Pubozumbr (T. Uek) m runoresa «mupa PHK» V. I'mnbepra.
dopmupoBaHue MEMOpPaH U BO3HUKHOBEHUE TPOTOKJIETKH.

HUctopuss 3emmm u meTonasl €€ u3yueHus. McKomaeMmble OpPraHWYECKUE
ocratkd. ['eoxpoHomoruss W €€ wmeroAbl. OTHocuTenbHas ©  aOCONIOTHAS
reoXpoHOJIorus. ['e0XpOHOIOrnyYecKas IKajia: S0HbI, 3Pbl, IEPUOBL, JTOXH.



HavaneHble 3Tanel oprannyeckoil sosirouuu. [losiBiieHME W 3BOMIOLUSA
NEPBBIX KJIETOK. DBOJIIOLMS MeTad0M3Ma. BO3HMKHOBEHME TEPBBIX 3KOCHUCTEM.
CoBpeMEHHbBIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEPBBIX HA 3eMJIe COOOLIECTB.
CrpomartonuTel. [IpOKaprOTHI U 3YKAPUOTHIL.

[TponcxoxaeHue 3yKapruoT (CUMOMOTeHEe3). DBOTIOLMOHHOE MMPOUCXOKIACHHE
BUPYCOB. [IpoMCX0KIE€HME MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIIOIMHA BBICIIAX pacTeHWil. OCHOBHBIE apoMOpP(hO3bl
pactenuii. Beixon pacreHnidi Ha cyuy. llosBlIeHHME CHOPOBBIX pACTEHU W
3aBocBaHMEe UMK cymH. CeMmMeHHble pacTeHus. [IpOMCXOKIEHME IBETKOBBIX
pacTeHuit.

OCHOBHBIE 3Talbl 3BOJIFOLUM KUBOTHOrO Mupa. OCHOBHBIE apoMOp(ho3bl
JKUBOTHBIX. BeHnackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TUnoB. [lepBbie XOPAOBBIE KUBOTHBIE. JKH3Hb B BOAE. DBOJIIOLUS MO3BOHOYHBIX.
[Tpoucxoxxaenane ampuOnii u pentuimi. [IpoMCXOKACHHE MIICKOMUTAIINX |
ntull. [lpuanun  kmroueBoro apomopdo3a. OCBOCHHE OECMO3BOHOUYHBIMU W
ITO3BOHOYHBIMHU YKUBOTHBIMH CYIUH.

Pazeutre >xm3HM Ha 3eMiie TIO 3paM M TNEPUOAAM. apxel, MPOTEPO30W,
najco30i, Me3030H, KaifHO30H. OOmas XapakTepucThKa KiuMara W
IeOJIOTHYECKUX TPoLeccoB. [losBIeHME M PACUBET XAPAKTEPHBIX OPraHU3MOB.
YrneoOpa3zoBaHue: €ro yCJIOBUS U BIMSIHHE HA Ta30BbIi COCTaB aTMOC(EpHI.

MaccoBble BEIMUPAHUS — 3KOJIOTHYECKUE KPU3UCHI MPOouwioro. [IpuyuHel u
CJICACTBUS MAaCCOBBbIX BbIMUpPaHUWA. COBPEMEHHBIA 3KOJOTMUYECKHA KPHU3HUC, €0
ocobennocTH. [Tpobnema coxpaneHust OMopazHO0Opa3us Ha 3eMJIE.

CoBpeMeHHass CUCTEMAa OPraHuveckoro mupa. [IpuHIMIBL Kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpauun

[Toprpersr: @. Penn, JI. Cnamnanuanu, JI. [Tacrep, M. 1. Meunukos, A. .
Omapun, Tx. Xongewn, I'. Mémep, C. Musnep, I'. FOpu.

Tabmuubl n cxembl: «Cxema onbita @. Peany, «Cxema onbita JI. Tlactepa no
M3YUYEHUIO CaMO3apoxaAcHUs Ku3Hm», «Cxema ombita C. Mumnepa, [, FOpuy,
«OJTanpl  HEOPraHMYECKOW  SBOMOLMKW»,  «['€OXpOHONOrMyeckas  IIKaJIay,
«HavanbHblE 3Tanbl OPraHAYECcKO 3BOMOLMAY, «Cxema 00pa30BaHUsl 3yKapuOT
nyTéM CcUMOMOreHe3a», «Cucrema >KMBOM mnpupoasl», «CTpPOEHUE BUPYCay,
«Apomopdo3bl  pacTeHuit»y, «PuHHOMUTEY), «OIHOKIETOYHBIE BOAOPOCIHY,
«MHOTOKIIETOUHBIE BOJOpoC), «Mxuy, «llamopoTHukn», «l'0JI0OCEMEHHBIE
pacreHus», «OpraHbl LBETKOBbIX pacTeHuit», «Cxema pPa3BUTHS HKUBOTHOTIO
mMupa», «Apomop(o3bl KHBOTHBIX», «lIpocreiimmey», «KUIIEUHOMONOCTHBIEY,
«llimockue YEPBWY, «YNECHUCTOHOTHEY, «PBIOBIY, «3E€MHOBOIHBICY,



«IIpecmpikarommecs», «lItunply, «Miekonutarommey, «Pa3BUTHE >KU3HU B
apXxeuckoit apey, «Pa3BUTHE KU3HHU B IIPOTEPO30OMCKOM 3pey, «Pa3sBUTHE KU3HU B
[aJI€030MCKON 3pey, «Pa3sBuTHe KU3HU B ME3030MCKON 3pey», «Pa3sBuTHe KU3HU B
KaHO30MCKOM 3pe», « COBpEMEHHAs CUCTEMA OPraHUYECKOIO MUPAY.

O6opynoBanue: repdapuyd pacTEHUH Pa3IUUHBIX OTIEIOB, KOJUIEKIIUU
HACEKOMBIX, BIIAYKHBIE MPENaparsl )KUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJIJIEKLIAA
UTJIOKOXKMX, CKEJETHl IMO3BOHOYHBIX JKMBOTHBIX, 4Yy4yela MNOTUL, W 3BEPEN,
KOJUICKLIMU OKAMEHEIIOCTEM, IOJIE3HBIX HKCKOMAEMBIX, MYJIDKH OPraHu4eCKUX
OCTAaTKOB OPraHU3MOB.

Bupryanbnas  ga0oparopuas  padora  «MOJAEIUPOBAHUE  OMBITOB
Munnepa—tOpu o n3yueHuro abMOreHHOr0 CUHTE3a OPraHUYECKUX COSAMHECHUN B
NEPBUYHOM atMochepe».

JlaGopaTopnast padora «/3yuyeHHE M ONUCAHWE HCKOMACMBIX OCTATKOB
JIPEBHUX OPraHU3MOBY.

IIpakTnyeckass padora «M3yueHre OCOOEHHOCTEH CTPOEHHMS PACTEHUIA
PA3HBIX OTACIIOBY.

IIpakTnyeckas padora «M13yueHue 0COOCHHOCTEH CTPOEHUSI TO3BOHOYHBIX
SKABOTHBIX).

Tema S. IIpoucxoxkaeHue 4e/10BE€Ka — AHTPONIOTeHE3

Paznensl v 3aaa41 aHTPOIIOIOTUU. METO bl aHTPOIIOIOTHH.

CTaHOBNIEHUE TPEACTABICHANA O TMPOUCXOKICHUM 4YEJIOBEKA. PelMruo3Hble
BO33peHUs. COBPEMEHHBIE HAYYHBIE TEOPHUH.

CXO0JCTBO YENOBEKA € )KUBOTHBIMU. CHCTEMATHYECKOE TOJI0KEHUE YETOBEKA.
CBuaeTenbCcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHA:  CPABHUTEIBHO-
MOP(OJIOTHYECKUE, AMOPHOJIOTUYECKHUE, (hU3H0I0r0-OMOXUMHUYECKUE,
noBeAcHYeCKue. OTIIMYMS YENOBEKA OT KUBOTHBIX. [IPAMOX0KIEHHUE U KOMILIIEKC
CBA3aHHBIX C HUM NPU3HAKOB. PazBUTHE rOJIOBHOIO MO3ra U BTOPOH CHUTHAJIBHOM
CUCTEMBI.

JIBrwxyue cuibl ((pakTopsl) aHTPOIMOTEHE3a: OMOJIOTHYECKUE, COLUATBHBIE.
CooTHOIIEHNE OUOJIOTHYECKUX U COLIMATIBHBIX (PaKTOPOB B AaHTPONOTEHESE.

OCHOBHBIE CTaMH AHTPOMOreHe3a. PaHHWE 4YenmoBEKOOOpa3HbIe OOE3bsHBI
(IPOKOHCYJIbI) M PAHHKUE MOHTUABI — OOIIUE MPEAKH YEJIOBEKOOOPA3HBIX 00€3bsH U
JHOJEH. ABCTPAJIONIUTEKH — ABYHOTUE MPEAKA JIFOACH. UEIOBEK YMEINBIH, NEPBBIC
M3TOTOBJICHUS OpYAuil Tpyla. UemoBek NPAMOXOIALIMA U NIEPBBIA BBIXOJ JIFOACH
3a npeaensl  Adpuku.  Uenosek reiiaenbOeprckuii —  o0mmii  mpeaok
HEAHJEPTAIBCKOTO YEJIOBEKA M YETIOBEKA Pa3yMHOr0. UEI0BEK HEAHACPTANbCKUAN
KaK BHUJ JIFOACH XOJIOJAHOIO Kiaumara. YernoBeK pa3yMHbIA COBPEMEHHOIO THIIA,
JCHUCOBCKHMI 4YEJIOBEK, OCBOCHME KOHTHMHEHTOB 3a mnpencinamu AQpHKH.
[Taseorenerrka u najacoreHOMMKA.



OBOJIIOLMS COBPEMEHHOTO YEJIOBEKA. ECTECTBEHHBI OTOOpP B MOMYISLUAX
yenoBeka. MyTaumoHHBIH mpouece U noaumopdusm. [lonmymssirOHHBIE BOJIHBI,
apeid reHoB, murpanus U «3PQPEKT OCHOBATENS» B MOMYJSIUIX COBPEMEHHOIO
YeNTOBEKA.

Uenoseyeckue pacel. lloHdarrne o pace. bonbiame pacel: €BpoIneouaHas
(eBpasuiickasi),  aBCTpPAJIO-HETPOMJHAs  (PKBATOpPUAJIbHASA),  MOHTOJIOMIHAS
(a3naTcko-aMepUKaHCKas). BpeMs W NyTH pacceneHus 4enoBeKa IO IUIAHETE.
EnuHerBo  yenmoBedyeckux — pac.  HayuyHas  HECOCTOSTENBHOCTH — pacu3Mma.
[TpucnocoONEHHOCTh YEJIOBEKA K Pa3HbIM YCIOBHSIM OKPY)KAFOIIEH CPEMBI.
Bmusaue reorpaduueckoit cpeapl M apeiidpa TEHOB Ha MOPQOJOTHIO H
(PM3HOJIOTHIO YEITOBEKA.

MexauCunIUIMHApHBIE  METOABl B (pu3mueckoii  (OMOJOTMYECKON)
AQHTPOMOJIOTUM.  OBOJIIOLMOHHAS ~ AHTPONOJIOTUST WM TMAJICOAHTPOMOJIOTHS
YeJIOBEYECKMX MONyJsiuuid. bruoconuaibHbie MCCIEI0BaHKS MPUPOJABI YEIOBEKA.
HccenenoBanue K03BOMKONUN OUOJIOTUYECKOTO W COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toprpeter: Y. lapsun, JI. Jluku, 4. A. Porunckuii, M. M. I'epacumoB.

Tabnuibl U cXeMbl: «MeTOo bl aHTPOMOIOTUNY, «['0JTOBHOI MO3T YETOBEKAY,
«YemoBekooOpa3Hble 00€3bsHbIY, «CKENET 4YellOBEKAa W CKENET MIMMIAaH3E,
«PyIMEHTBI M aTaBU3MBL), «J[BIXKYILHAE CUJIBI AHTPOMOTEHE3 A, « DBOTIOLMOHHOE
IPEBO  4YENOBEKa», «ABCTpaonutek», «UemoBek  ymenblity, «YenoBek
NPAMOXOIAIINI Y, «leHUCOBCKUI YenoBek» «Heanaepranbupdy, « KpOMaHbOHLIBIY,
«[Ipeaxu yenoBekay, « ITanbl 3BOJIIOLMH YEIIOBEKAY, «Packl 4eIoBeKay.

OOopyaoBaHue: MYJSDKM ~ OKAMEHENOCTEH, NPEIMETOB  MaTepPHAIbHOM
KyJIBTYPbl TPEAKOB YEIOBEKa, penpoaykuuu (¢pororpaduu) KapTHH C
MU(DOJIOTHUECKAMU W OMONEHCKAMHU CHOKETAMH  TPOMCXOXKICHUST YEIIOBEKa,
(dotorpadum HaXOJOK UCKOMACMBIX OCTATKOB YEJIOBEKA, CKETIET YETIOBEKA, MOJIETb
yepena 4YelOBEKa W Yepena I[IUMMIAH3€, MOJEIb KHACTH 4YEJIOBEKA W KUCTH
HIMMIIAH3€E, MOACITU TOPCA MPEAKOB YEIOBEKA.

JlabopaTtopnass padGora «/3yueHHe OCOOCHHOCTEH CTPOEHUSI CKelleTa
YeJIOBEKA, CBA3AHHBIX C MPIMOXOKICHUEM .

IIpakTnyeckas padora «3yueHue 3K0NOrMYECKUX aganTaluid YeTOBEKA.

Tema 6. JKo0rusi — HAyKa O B3aMMOOTHOLUICHUSIX OPraHM3MOB H
HAXOPraHU3MEHHBIX CHCTEM € OKPY KaKoLIei cpeaou

3apokaeHue U pa3BUTHE 3Konoruu B Tpyaax A. ['ymOonbara, K. @. Pynbe,
H. A. Cesepuora, 2. I'exkkens, A. Tencnm, B. H. Cykauépa. Pa3znensl u 3anaun
3KOJOrvH. CBS3b SKOJIOTUN C IPYTUMU HAYKAMH.



Metonpl skonorun. [loneBeie HAOMIOACHHS. DKCIEPUMEHTBHI B 3KOJIOTHH:
NpUPOJHBIE W JTA0OpaTopHbie. MoaenupoBaHHE B OSKOJOTUKA. MOHUTOPHHT
OKPYXKAIOIICH CPEbI: JIOKAIbHBINA, PETMOHAIBHBINA U TJIOOATbHBIH.

3HAUEHUE OSKOJOTMYECKMX 3HAHWUWA I 4YEJOBEKA.  OJKOJIOTHYECKOE
MUPOBO33PEHUE KAK OCHOBA CBs3€il 4enoBeuecTBa ¢ nmpuponoil. dopmupoBanue
3KOJIOTHYECKOH KYJIBTYPbl H 3KOJIOTHYECKON rPaMOTHOCTH HACEIICHUSI.

JleMoHCTpauuu

[Toprpetsl: A. I'ymbonear, K. @. Pynee, H. A. Ceepuos, 3. ['ekkenb, A.
Tencmu, B. H. Cykaués.

Tabauubl ¥ cxeMbl: «Pa3iensl sKkoorumy, « MeToAbl SKoaorumny, «CxeMa
MOHUTOPHHTA OKPY>KAFOIIEH CPEIbD».

JlaGopaTopHuasi padora «3yueHune METOJI0B JKOJIOTHYECKUX
HCCIIEIOBAHUMY .

Tema 7. Opranu3msbl u cpefa 0OOMTaHUS

DKonoru4eckue (pakTopsl U 3aKOHOMEPHOCTH WX AcicTBUs. Kiaccupukanms
SKOJIOTMYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTUYECKHE, AHTPONOTeHHbIe. O0mue
3aKOHOMEPHOCTH ACHCTBHs 3KOJIOTMYECKUX (akTopoB. [lpaBumo muaumyma (K.
[MInpenrens, 0. JInbux). TonepaHTHOCTb. OBPUOMOHTHBIE W CTEHOOWOHTHBIE
OpPTraHU3MBIL.

AlGuotnueckue (¢Qakrtopbl. CBET Kak 3Konoruueckwii (akrtop. [leiicTBue
Pa3HBIX YYaCTKOB COJHEYHOIO CIEKTPa HA OPraHUu3Mbl. DKOJOTUYECKUE TPYIIIBI
pacTeHUWii M YKUBOTHBIX MO OTHOIIEHHIO K cBeTy. CHUrHanbHas poJib CBETA.
DoTONEPHOINU3M.

Temneparypa kak skonoruyeckuii ¢akrop. JlelictBue Temneparypbl Ha
OpraHu3Mbl. [IOWKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTCPMHBIC W
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak skonornueckuii  ¢gakrop. [IpucnocobneHust pacteHuit k
NOAJICPKaHUI0 BOAHOTO Oanmanca. Knaccudukaivss pacTeHUd MO OTHOHICHUIO K
BoAc. [IprcrocoOneHns )KNBOTHBIX K H3MEHEHHEO BOJHOTO PEXKUMA.

Cpenpl oOWTaHUsT OPraHW3MOB: BOJHAs, HA3EMHO-BO3AYLIHAS, MOYBCHHAS,
riyOWHHAs  TMOANOYBEHHAS,  BHYTPHOPraHU3MEHHas.  (DH3UKO-XMMUYECKHUE
0COOCHHOCTH cpeA oOutaHust opraHu3MoB. [IpucnocoOneHust OpraHu3MoB K
JKU3HHU B PA3HBIX Cpeaax.

buonornueckne putmbl. BHemHue W BHYyTpeHHUE PUTMBI. CyTOUYHBIE H
rOJUYHbIE PUTMBL [IpucnocOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHCHHUSIM
YCIIOBU JKU3HH.

Kuznennble Qopmbl  opranu3moB. [loHsiTHE © >KM3HEHHOH (opMme.
2KvzneHHble POpPMBI paCTEHU: NEPEBBS, KYCTAPHUKH, KYCTAPHUYKHA, MHOTOJICTHUE



TpaBbl, OAHOJECTHHUE TpaBbl. JKWU3HEHHBIC (QOPMBI KUBOTHBIX: THAPOOWOHTHI,
re0OMOHTHI, A3POOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne  ¢akrtoppl.  Buael = OMOTMYECKMX ~ B3aUMOJCHCTBHIA:
KOHKYPEHLHUS, XUIIHAYECTBO, CMMOKMO3 U ero popmsl. [lapazurusm, koomnepanms,
MYTyaJIi3M, KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJeOHNUYeCTBO). HeTpoduueckue
B3auMOJcicTBUs  (Tommueckue,  (opuueckue, (padpuueckue).  3HAUECHUE
OMOTHYECKUX B3aUMOJCHCTBUH [UIS CYIIECTBOBAHWS OPraHu3MOB B CpEae
obutanus. [[pyHIMN KOHKYPEHTHOTO UCKITFOUYCHHSI.

JleMoHCTpauuu

Tabmuupl 1 cxeMmbl: «OKonornueckue (GakTopely, «CBETOBOW CIEKTDY,
«IKOJIOTHYECKUE TPYNIIBI 5KUBOTHBIX 1O OTHOLIEHHIO K CBETY», « T€MIOKPOBHBIC
JKUBOTHBIEY, «XOJIOAHOKPOBHBIE >KABOTHBIC», «DHU3HOIOrMUECKHE aAanTaluu
JKUBOTHBIX», «Cpenpl OOMTaHUsT OpPraHu3MOBY, «BHOTOrMYECKHME PUTMBDY,
«Ku3Hennble  (opmbl  pacTeHuily, <«OKu3HeHHBIE  (OPMBI  SKMBOTHBIXY,
«KOCUCTEMA MIMPOKOJTUCTBEHHOTO JIECa», « IKOCUCTEMA XBOWHOTO necay, «Llenu
nuTaHusy», «XuuHudectBo», «llapasutuzmy, «KonkypeHuus», «CumMOno3y,
«KommeHcanuzmy.

O6opynoBanue: repOapud PACTCHUA M JKUBOTHBIX, MPUCIOCOOJEHHBIX K
BIUSHUIO PA3JIMYHBIX 3KOJOTMYECKMX (PAKTOPOB, TepOapuu CBETONHOOMBBIX,
TEHENIOOUBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIFOOMBBIE, TEHENIOOUBBIE W
TEHEBBIHOCIIMBBIC KOMHATHBIC PACTEHUS, repOapry U KOJUIEKIIMHA TEIUIOTOOUBBIX,
3UMOCTOMKMX, MOPO30YCTOMYMBBIX PACTCHHMIA, Yydesia NTHLl U 3Bepei, repOapuu
pPacTeHUi, OTHOCAIIMXCS K rUrpoduram, kcepoduram, Me3oduraM, KOMHATHBIE
PacTEeHUs NAHHBIX T'PYMM, KOJUIEKIUHN KUBOTHBIX, OOMTAOIIMX B Pa3HBIX Cpenaax,
repbapuM M KOJUIEKUMW PACTEHUM W SKMBOTHBIX, OONAaNarIuX 4YepTamu
NPUCIIOCOOTICHHOCTH K CE30HHBIM KM3MECHCHHSM YCIIOBHW JKWU3HW, TrepOapuu |
KOJUICKIIMM PACTCHUH W >KMBOTHBIX PA3JIMYHBIX >KM3HEHHBIX (POPM, KOJUICKLUH
YKUBOTHBIX, YUYACTBYIOIIMX B PA3IMYHBIX OMOTHUECKHAX B3AUMOJCHCTBUSX.

Jlabopatopuast padora «BbISBICHHE MNPUCTOCOOJEHUNA OPraHu3MoOB K
BIIUSTHUIO CBETAY.

Jlabopatopuast padora «BbISBICHHE MNPUCTOCOOJEHUNA OPraHu3MoOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlabopatopHasi padora «AHATOMUYECKHE OCOOECHHOCTH pACTEHUH U3
Pa3HbIX MECT OOUTAHUSY .

Tema 8. Jxo10rust BUAOB U MOMYJIANMIA

OKOJOrMYEeCKHE  XapakTepUCTHKM  momyysuuu.  [lomymsaoms  kak
Ounonornyeckas cucrema. Poinb HEOTHOPOAHOCTH Cpefbl, PU3NYECKUX OapbepOB U
0COOEHHOCTEN OMOJIOrMM BUAOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuii. OCHOBHBIE MOKA3aTENN MOMYJISALUN: YHCIEHHOCTD, TUIOTHOCTb,



BO3paCTHass M TMI0JOBAas CTPYKTYPa, POXKIAAEMOCTb, TPUPOCT, TEMII POCTAa,
CMEPTHOCTH, MUTPALIHSL.

DKOJIOTAYECKas CTPyKTypa nonyysuud. OLeHKa YMCIEHHOCTH TOMYJISLUA.
JIuHaMUKa TOMYyJIAIMU U €€ peryiasuvs. BHOTHYECKHA TMMOTEHUMAN TOIYJISILUH.
MopaenupoBaHue TMHAMUKH NOMYJSUUU. KpUBBIE POCTA YUCICHHOCTH TOMYJISILUH.
KpuBble BbDKMBaHUWS. Peryisiiys YHCIEHHOCTH MOMYJSINWA: ponb (PaKkTOpOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT TUIOTHOCTU. DKOJIOTHYECKHAE CTPATErMK BUOB (T- U
K-crparerun).

[TonsTe 00 SKOJOrMYecKoW Humie BHAA. MecrooOuTtaHue. MHOromepHas
Mozene dkoynornyeckor Humm k.M. XarumHcoHa. Pa3smepsl 3KOJIOTHYECKOM
HULM. [loTeHIManpHas U pean30BaHHAs HULLIU.

Bua xak cucrema nonynsuuil. Apeanbl BUIOB. BUABI M MX JKU3HEHHBIC
CTpaTeruu. JKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHHUs W MUIPalUii >KMBOTHBIX. bBbHOIOrMuyeckue
WHBA3UHU 9Y)KEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toprper: [Lx. M. XaT4nHCOH.

Tabmuupl W cXeMbl:  «OKOJIOTMYECKHAE XAPAKTCPUCTHKH TMONYJISALANY,
«IIpocTpaHcTBEHHAss  CTPYKTypa  HOMyJsifuu», «Bo3pacTHele  NMHUpPaMHIBI
nonynsauum», «CKOPOCTh  3aCElICHHs TOBEPXHOCTH  3€MJIM  Pa3JIMYHBIMH
opranuzmamny, « Moaeinb 3xkonorndyeckoit Hum /. M. XatunHcoHay.

OO6opynoBanue: repéapur pacTEHUH, KOJUICKIIMH KUBOTHBIX.

Jlaboparopuass  pabGora «IIpucmocoOseHusT CEMsSiH  PacTeHMd K
paccencHuIo.

Tema 9. Jxkosorust co001ECTB. IKOJOTHIECCKHE CHCTEMBIL.

CooOmiectBa opranm3moB. buoneHo3 m ero crpykrypa. CBs3M MEXIY
OpraHu3MamMH B OMOLICHO3E.

Okocuctema Kak oTkpeitasg cucrema (A. Jbk. Tencnn). OyHKIHMOHAIBHBIE
OJIOKM OpraHM3MOB B 3KOCUCTEME. MPOAYLCHTB, KOHCYMEHTBI, PECIYLICHTHI.
Tpopuueckne ypoBHH. Tpoduueckue wenu w ceTh. AOMOTHYECKUE OJIOKH
skocucTeM. [10uBbI M Wbl B 3KOcHCTEMaxX. KpyroBOpOT BELIECTB U MOTOK SHEPTHH
B DKOCUCTEME.

OCHOBHBIE ~ MOKa3arenud J3KOCUCTEMBL.  buomacca M IPOLYKLMS.
OKOJIOTUYECKHE MAPAMUIBI YU CEN, OMOMACCHI U SHEPTUU.

Jlunamurxa skocucmem. Kamacmpoghuueckue nepecmpotixu. Diykmyayuu.
HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKUECCHM. llepBHUYHBIE M
BTOPUYHBIE CYKIIECCMM W WX NPUYHAHBL. AHTPONOIE€HHbIE BO3JCHCTBHS HA
cykueccnn. KnmmMakcHoe cooOmectBo. buopaznooOpasue u nojiHoTa Kpyropopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[TpupoaHbIE SKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKOCUCmeMbl Mopell U
OKeaHo6. Irocucmemvl MyHOp, J1eCo8, CMmeneil, NyCmbviHb.

AHTPONOTEHHBIE 3KOCUCTEMBI. Arpo3KocucTeMa. ArpoueHo3. Paznuuwms
MEXXY aHTPOIIOIE€HHBIMUA A MPUPOJIHBIMU 3KOCUCTEMAMMU.

Ypboskocuctembel. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. [‘oponckas
¢nopa wu (¢ayna. CuHaHTponmm3zauus TropoAckoil ¢ayHbel. buomorndeckoe u
XO035IICTBEHHOE 3HAYEHUE ArPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHKSI OCHOBHBIX B3AMMOICHCTBHIA OPraHU3MOB B
3KOCUCTEMAX. Poib Kackaonoeo sghghexma u 6u008-30uuramopos (Kiouesvix
61008) 6 hynxyuonuposanuu sxocucmem. 11epeHOC SHEPTUM U BEIIECTB MEXKIY
CMEXHBIMHM SKOCHCTEMAMM. Y CTOHYMBOCTh OPraHU3MOB, MOMYJISIUNA U SKOCHCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AHTPOIIOTEHHBIX BO3ICHCTBHIA.

Mexanuzmor 6030€UCmEUs 3UCPASHEHUTl  PA3HBIX Munos Ha
CYOopeanu3MeHHOM, OPeAHUSMEHHOM, NONYJISIYUOHHOM U DKOCUCMEMHOM YPOBHSIX,
OCHOBbI ~ DKOJIO2UHECKO20 — HOPMUPOSAHUS — AHMPONOSEHHO20 — B030€TICMGUSL.
MeToaom0russ MOHUTOPUHTA €CTECTBEHHBIX U AHTPOTIOI€HHBIX YKOCUCTEM.

JleMoHCTpauun
[Toprper: A. k. Tencnm.
Tabmuuer  w cxembl:  «CTpykTypa  OMOLEHO3a»,  «ODKOCHUCTEMA

HIMPOKOJIMCTBEHHOIO Jiecay, « IKOCUCTEMA XBOMHOrO Jieca», « DyHKIMOHAIBHBIE
IPYMIbl OPraHu3MOB B 3KOocHcTEME», «KpyroBOpoT BELIECTB B JKOCHUCTEMEY,
«llenn nutanus (macTOMIIHAS, JETPUTHAS )», « DKOJOTHYECKAsl MUPAMUIA YACEID,
«DKonoruueckas nupamuaa OuoMacchl», « IKOJIOrMYecKas MUpaMHuIa SHEPrUumy,
«ObpazoBanue O6onoTay, «llepBuuHas cykieccus», «BoccTaHoByieHue jeca nocie
noxkapa», «9KocucremMa 03epay, «ArpoueHo3y», «KpyroBopoT BELIECTB M MOTOK
SHEPIrHH B arpoleHo3ey, «IIlpumepsl ypOoIKocHCcTEMY .

O6opynoBaHue: repoapuy pacTEHU, KOJUICKIIMM HACEKOMBIX, Yydesia MTUIL |
3BEpei, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHH, aKBApUyM Kak MOJICIb
IKOCHCTEMBI.

IIpakTuueckas padora «3yueHue u onucanue ypoo3KOCUCTEMBLY.

Jlaboparopuass paGora «M3ydeHue pazHOOOpa3usi MEJIKHX TMOYBEHHBIX
YJIEHUCTOHOTUX B PA3HBIX YKOCUCTEMAX).

IKCKypcHs «DKCKYpPCHsl B THIIMYHBIA OMOTEOLEHO03 (B OAyOpaBy, Oepe3HsK,
€JIBHUK, HA CYXOI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKYpCcHUsi < DKCKYpCHUsl B arpOAIKOCUCTEMY (Ha TIOJI€ WK B TEIIMYHOE
XO3SICTBO )».

Tema 10. buocdepa — riodanbHast IKOCUCTEMA

buocdepa — oOmennanerapaas o0onouka 3eMid, A€ CYIIECTBYET WA
CYLIECTBOBAJIA JKU3Hb. PazBuTHe mpeacTapineHuii o duocdepe B Tpyaax . 3rocca.



VYuenune B. U. Bepnaackoro o 6uochepe. Odnactu ouochepsl u €€ cocrap. XKupoe
BEIIECTBO OMOChHEPHI M €ro PYHKIHH.

3aKOHOMEPHOCTH cyllecTBOBaHus Onochepsl. OcoOeHHOCTH Onochepnl Kak
rII00ATBbHON 3KOCHCTEMBI. J[MHAMUUYECKOE paBHOBecHE B Onocdepe. KpyroBopoTsl
BEIIECTB U OMOTCOXUMUYECKUE TUKIIBI (YIIIEpoaa, a30Ta). PUTMUYHOCTD SIBIEHMIA
B Ouocgepe.

3oHanbHOCTh Ouochepnl. [lonstue o Omome. OCHOBHBIE OMOMBI CYLIW:
TYHJIpa, XBOHHBIC JIECa, CMEIIAHHBIE U IIMPOKOJIMCTBEHHBIE JIECA, CTEIH, CABAHHBI,
NYCTBIHYU, TPOMMYECKHE JIECa, BBICOKOTOpbs. Kitmmar, pacTUTENbHBIN U KUBOTHBIN
MUP OMOMOB CYIIIH.

CtpykTypa 1 pyHKIMS KUBBIX CUCTEM, OLICHKA MX PECYPCHOIO NOTCHUIMANIA U
Onoc(hepHBIX QPYHKLIMNA.

JleMoHCTpauun

[Toprpetsl: B. U. BepHaackwuii, J. 3r0cc.

Tabmuner 1 cxemel: «['eocdeprl 3emim», «KpyroBopor azora B mpupoaey,
«Kpyroeopor yraepoma B mpupoae», «KpyroBopor kucimopona B TPHPOILY,
«Kpyroeopotr Boabl B npupoac», «OCHOBHblE OMOMBI cymm», «KnuMarnueckue
nosica 3emumm», «Tynapa», «Taitray, «Cmemannsiii jgecy», « [ IIMpOKOIMCTBEHHBIH
necy, «Crenby, «CaBanHay, «[lycTbiHDY, « Tponuueckuii gecy.

O6opynoBanue: repdapuu pacTCHUM pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. HestoBeK n OKpYy:KawIIas cpeaa

OKOJOrMYECKHE KPU3KUCHl M WX MNpUYMHBL. Bo3neicTBue uenoBeka Ha
ouocdepy. 3arpszHeHue BO3AYUIHOM cpeabl. OxpaHa BO3ayXa. 3arps3HCHUE
BOJHOM cpeapl. OxpaHa BOJOHBIX pecypcoB. Paspymenume mouBbl. OxpanHa
MOYBEHHBIX PECYPCOB. MI3MeHeHne Kumara.

AHTPONIOr€HHOE BO3JCHCTBUE HA PACTUTEINILHBINA W YKMBOTHBIM Mup. OXxpaHa
PaCTUTENBHOTO M KMBOTHOTO Mupa. OCHOBHBIE MPHUHLMIIBI OXPAHBI MPHPOJIBI.
Kpacubie kHuru. Oco00 oxpaHsemble npupoaHsie Tteppuropun (OOIIT).
Boranudeckue caapl M 300J0THUECKHE MTAPKH.

OCHOBHBIE TPHHLMIBI YCTOMYMBOIO PA3BUTHS YEIOBEUYECTBA M MPHUPOJBI.
PaumoHaibHOE ~ MPUPOAOIOJIB30BAHME W COXPAHECHUE  OMOJIOTHMYECKOTO
pazHooOpazust 3emuid. OOMIKME 3aKOHOMEPHOCTH TJOOAJBHBIX 3KOJIOTHYECCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA H €0 BEPOATHBIE MOCIICACTBUSI.

Pa3BuTHe METOOOB MOHHMTOPWHIA PA3BUTHS  OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCie008anus nepexood Kk pecypcocbepecaroujeii u
KOHKYPEeHMOCNOCOOHOT sHepeemure. buoiocuieckoe pazHoobpasue u Ouopecypcei.
Hayuonanvrole ungopmayuonusvie cucmemsvi, obecheyusaioujue OOCmMyn K
ungopmayuu o0 COCMOSIHUIO OMOEIbHBIX BUO0E8 U dKOcUcmeM. (JCHOBbI



aKROpeabuIumayuyu  IKOCUCmeM U cnocobos 0Oopvbvl ¢ OUONOBPEICOCHUSMU.
PexoHcmpykyust MOPCKUX U HAZEMHBIX KOCUCHIEM.

JleMoHCTpauun

Tabmuupl W cxeMbl:  «3arps3HeHue  arMochepbl»,  «3arpsS3HEHUE
ruapocepel», «3arps3HeHue mouBbl», «llapHukoBelid  3PdexT», «Ocobo
OXPaHsIEMBIE PUPOIAHBIE TEPPUTOPHIY, « MOIEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢Gotorpaduu OXpaHIEMbIX PACTCHUU M KUBOTHBIX KpacHoii
kHuru Poccutickoi ®eneparuu, KpacHOW KHATK peruoHa.



HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOT'MN HA YPOBHE CPETHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHaBnMBacT TpeOOBaHHWS K Ppe3yabTaraM OCBOCHHS
o0y4YarouMMUCs MporpaMMm CpeaHero oOmero o0pa3oBaHUs: JIMYHOCTHBIC,
METANPEAMETHBIE U TPEAMETHBIE.

B cTpykType NMUYHOCTHBIX PE3YJIHLTATOB OCBOCHHS MPOrpaMMbl MO OMOIOTHH
BBIICTIEHBI CJICAYIOMME COCTABIISIFOIIME. OCO3HAHME OOYYAOLIMMHUCS POCCUICKOM
IPAKIAHCKON MIECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIBHOCTH
U CAMOOMNPEACNEHUIO, Haiuyue momusayuu K  OOy4EHHIO  OMOJIOTHH,
yeienanpasientoe pazeumue BHYTPEHHUX YOEXKICHWH JIMYHOCTH HAa OCHOBE
KITFOUEBBIX LEHHOCTEH W MCTOPUYECKHUX TPAIUMUMI pa3BUTHS OWOIOTHYECKOTO
3HAHMSL, 20MOBHOCHIL U CNOCOOHOCMb O0YYAKOIINXCS PYKOBOJACTBOBATHCS B CBOEH
JNEATENBHOCTA 1IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, TPUCYLIUMH CHUCTEME
OMOJNIOrMYECKOro  00pa3oBaHMs, Haluyue  NPABOCO3IHAHUS — DKOJIOTHUYECKOM
KYJIBTYPBI, CNOCOOHOCMU CIAGUMb TENW U CTPOUTD YKU3HECHHBIC TUIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUSI MTPOrPaMMBbl O OMOJIOTHM TOCTHTAKOTCS
B CJMHCTBE YYEOHOM W BOCHUTATENBHON JEATEIIBHOCTH B COOTBETCTBHH C
TPAAULIMOHHBIMUA POCCUHCKUMH COLMOKYJIBTYPHBIMHA, HCTOPUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATBIMH B OOIIECTBE MpaBWJIAMH M HOPMaMH
NOBEACHUS M CIIOCOOCTBYIOT MPOLECCAM CAMOIO3HAHUS, CAMOBOCIUTAHUS W
CaMOPA3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3WLUM JIMYHOCTH, MATPUOTH3MA H
YBOKEHUS K 3aKOHY W TPABONOPAIKY, YEIIOBEKY TPYJA U CTAPLIEMY MOKOJICHUIO,
B3aMMHOI0 YBAKEHUS, OCPEKHOTO OTHOLIEHWS K KYJIBTYPHOMY HACICIUI0 M
TPaaMLIMAM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY KaroLlIEN Cpeae.

JIMYHOCTHBIE PE3YAbTaTBl OCBOCHUs yueOHOro mnpeamera «buosorusy
JOJHKHBI OTPAKATh TOTOBHOCTh M CIIOCOOHOCTH 00YYArOMIMXCSl PYKOBOACTBOBATHCS
c()OPMUPOBAHHON BHYTPCHHEH TNO3MLMEH JIMYHOCTH, CHCTEMON LIEHHOCTHBIX
OpUECHTALIMMA, TO3WTUBHBIX BHYTPEHHMX  YOEKICHWH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM LEHHOCTSAM POCCHICKOr0 OOIIECTBA, PACIIMPEHHUE >KU3HEHHOTO
ONbITA U ONBITA ACATEIBHOCTU B MPOLECCE PEANM3alMd OCHOBHBIX HAIPABICHUN
BOCITMTATEIbHON EATEILHOCTH, B TOM YUCIIE B YACTH:

1) rpask1aHCKOr0 BOCIMTAHUSI:

c(OPMUPOBAHHOCTh IPAKIAHCKON MO3ALIMK 00YYAKOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHCKOTO OOIIECTRA,

OCO3HAHUE CBOMX KOHCTUTYUMOHHBIX MMPaB M OOA3aHHOCTEH, YBaKCHHE
3aKOHA U MPABOIOPSIIKA,



TFOTOBHOCTb K COBMECTHOW TBOPYECKOW JACATENIBHOCTH MNPHU  CO3aHUHU
y4E€OHBIX MPOCKTOB, PEIICHUN YUYEOHBIX W MO3HABATENIBHBIX 33]a4, BBITOIHEHUA
OMOJIOTMYECKHUX SKCIIEPUMEHTOB,;

COCOOHOCTh  OMPEAENATh COOCTBEHHYIO MO3UIUI0 MO OTHOLICHUIO K
SIBJICHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMECHHE YUYHUTHIBATH B CBOMX JCHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJECHCTBHS IOAEH ¢ pa3HbIMH YOSKACHUIMH, KyJIbTYPHBIMU LIEHHOCTIMH W
COLIMAJIBHBIM TTOJIOKEHUEM;

TFOTOBHOCTb K COTPYJHMYECTBY B IPOLIECCE COBMECTHOTO BBINOIHEHUS
y4e€OHBIX, TIO3HABATEIBHBIX M MCCIEAOBATEIbCKAX 3a0a4, YBAKHUTEIBLHOIO
OTHOIICHUST K MHEHUIO OIIMOHEHTOB MNPU OOCYKAEHUHM CHOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO CONIEPIKAHUS,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKON AEATENBHOCTH,

2) IaTPHOTHYECKOr0 BOCTINTAHUSL:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPaKIaHCKON UIAECHTUYHOCTH,
MaTPUOTA3MA, YBLKECHMS K CBOEMY HApPOAY, YYBCTBA OTBETCTBEHHOCTH MEPEN
Ponunoii, ropmoctu 3a cBOW Kpail, cBOKO PoauHy, CBOW A3bIK M KYJIBTYDY,
MPOLIJIOE U HACTOSIEE MHOTOHALMOHAIIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIECIUIO U MAMITHUKAM ITPUPOJIBI,
JNOCTHKEHUM Poccrun B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CHOCOOHOCTh OLEHUBATh BKJIAJ POCCHUHCKAX YYEHBIX B CTAHOBIICHUE W
pa3BUTHE OWOJIOTMM, MOHWUMAHWS 3HAYCHHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
NPUPOJBI, B )KU3HU YETIOBEKA M COBPEMEHHOTO OOIIECTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KCHHIO M 3ammre OTeyecTBa,
OTBETCTBEHHOCTH 32 €0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHSI:

O0CO3HAHME TYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPOIa,

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHTYAlLMK0 W MPUHUMAaTh OCO3HAHHBIC PELICHHS,
OPUEHTHPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMBOTO OyAy1IEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTENSAM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'0 TPUHATHS IEHHOCTENW CEMEWHOM JKA3HHM B COOTBETCTBHU C
TpaguiusIMu HapoaoB Poccun;,

4) 3CTeTHYeCKOro BOCTIUTAHMS

ACTETHYECKOE OTHOLIEHUE K MHUPY, BKJIIOUAS 3CTETHUKY ObITa, HAYYHOIO W
TEXHUYECKOrO TBOPYECTBA, COPTA, TPYAA, OOLIECTBEHHBIX OTHOLICHHUIA;

MOHUMAHUE SMOLMOHATIBHOTO BO3ACHCTBHUS )KUBOM PAPOJBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIP&KCHHIO B Pa3HBIX BHJAAX HMCKYCCTBA, CTPEMJICHHE
NPOSIBIISATH KAY€CTBA TBOPUYECKOM TMYHOCTH;

S) ¢usuyeckoro BocnuTaHusi, GopMHUPOBAHMS KYJIBTYPHI 310POBbS H
IMOLMOHAIBHOIO 0JIArONOJYYHsI:

MOHUMAHUE W peaju3alysl 3J0POBOro M 0Oe30macHoro odpaza >KU3HU
(310pOBOE  MUTaHWE, COONIFOICHWE TUTMEHMYECKMX TpaBWI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATMH M OTHAbIXA, peryispHas (usnyeckas
AKTUBHOCTh), OCpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOLICHHS K
COOCTBEHHOMY (PM3NYECKOMY M MICUXUYECKOMY 310POBBIO;

NOHAMAHWE UEHHOCTM TPABHJ WHAMBHAYAIBHOTO M KOJUIEKTHBHOTO
0€30MaCHOr0 MOBEACHUS B CUTYALMSIX, YIPOKAOIIMX 300POBBIO M KU3HU JIFOJICH;

OCO3HAHUE MOCJEACTBUNA U HEMPUATUS BPEIHBIX MPUBBIYECK (yHNOTPeOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KypEHUS ),

6) TPY10BOT0 BOCTIMTAHUSL:

TFOTOBHOCTb K TPYAY, OCO3HAHME IIEHHOCTH MACTEPCTBA, TPYAOIIOOHE,

FOTOBHOCTh K aKTUBHOW AEATEIBHOCTA TEXHOJIOTMYECKON U COLUAIBHOMN
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEIIBHO
BBITIOJIHATh TAKYIO JEATEIBHOCTD;

MHTEPEC K PA3IMUHBIM chepaM Mpo(PecCHOHATBHON NEATENBHOCTH, YMEHHUE
COBEpLIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccnn W peanr3OBBIBATH
COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpPa30BaHUID Ha
MPOTSHKEHUN BCEH YKA3HMU,

7) 3KOJIOTHYECKOr0 BOCTIUTAHMS:

SKOJIOTHYECKH 1EJIECO00PA3HOE OTHOIICHUE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYIICCTBOBAHUS,

NOBBILICHUE YPOBHS SKOJOTMYECKOW KYyJIBTYpbl. NPUOOPETCHHE OIbITA
MJIAHUPOBAHMSI TOCTYNKOB W OLEHKA WX BO3MOXKHBIX MOCIEACTBUMA IS
OKPY KarOIIENH CPENBI,

OCO3HaHUE IOOAIBHOIO XapakTepa JKOJIOTMYECKHUX MPOONEM W MyTeH X
peLIEHus;

CHOCOOHOCTh MCHOJB30BaTh MPUOOPETAEMbIE TPH M3YYEHUM OHOIOTHH
3HAQHMSIT M YMEHUS 0PU PEUICHHH MpOOJEM, CBS3aHHBIX C PALMOHAIBHBIM
NPUPOJONOIb30BAHUEM  (COOMIOJICHUE  TMpaBU  MOBEACHUS B IPUPOJE,
HAlPABJICHHBIX HAa COXPAHEHHE PABHOBECHS B 3KOCHCTEMAX, OXpaHy BHUOB,
3KOCHUCTEM, OMOChEPHI);

AKTUBHOE HENPUATHE JECWCTBUM, MNPUHOCAIIMX BPEX  OKPYIKAFOLICH
OPUPOJHON Cpeae, YMEHUE NPOTHO3MPOBATh HEOIArONpPUSTHBIE 3KOJOTUYECKHE
NOCJICACTBHS MPEANPUHUMAECMBIX ICHCTBUI U MPEAOTBPAILATE UX;



HAIAYUE PA3BUTOTO SKOJOTMYECKOTO MBILIICHHS, SKOJIOTUUECKOH KYJIBTYPBI,
OMbITa JESATENbHOCTH 3KOJIOTHYECKOH HAMPABJIEHHOCTH, YMEHHS
PYKOBOJACTBOBATECS MMH B IO3HABATEIIBHON, KOMMYHUKATUBHON W COLMAIBHON
NPAKTHKE, TOTOBHOCTH K YYACTUIO B MPAKTUYECKON AEATEILHOCTHA 3KOJOTMYECKON
HANPABJICHHOCTH,

8) HeHHOCTH HAYYHOI'0 TO3HAHHUSA:

c()OPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSL HAYKHA M OOIICCTBEHHOW MPAKTUKWA, OCHOBAHHOIO HA IUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOH M YHTATEIBCKOW KYJIBTYPbl Kak CPEACTBA
B3aMMOJECHCTBHS MEXKTY JTFOABMH U IMO3HAHUS MUPA,

MOHUMAHUE CHeHUpUKH OWOJIOTMM KaK HAayKH, OCO3HAHWS €€ PO B
(OPMUPOBAHMM PALMOHATBHOTO HAYYHOTO MBILUICHHS, CO3/JaHUU LEIOCTHOTO
NPEICTABICHUS 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE MPUPOJIBI, YEJIOBEKA W
oOuiecTBa, B MMO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHWU MpoOIeM
COXPAHEHUsI MPUPOTHOTO PABHOBECHS,

yOESKAEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JII COBPEMEHHOM IMBUIJIM3ALIVH:
o0ecnevYeHrnss HOBOTO YPOBHS PA3BUTHS MEIULMHBI, CO3JAHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHHA, CIOCOOHBIX  peliarb  PECYpPCHbIE  MPOOJIEMBI  pa3BHTHS
YeJI0BEYECTBA, MOUCKA MYTEH BBIXOJA M3 MOOAIBHBIX SKOJIOTHYECKUX MPOOIEM U
o0ecnedyeHns  MepexoAa K YCTOMYMBOMY — Pa3BUTHIO,  PalMOHATILHOMY
WCIOJIb30BAHUIO TPUPOIAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTMYECKMX 3HAHWA B LENAX
NOBBILIEHUS] OOMICH KYJIBTYPBI, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PyHKIMOHAIBHOW IPaMOTHOCTH O0yYarommxcs, popmMupyemMoi
NPU U3YYCHUH OMOJIOTHH,

NOHAMAHWE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCMOJIB30BaTh TNOJMYyYAaEMble 3HAHUS JUId aHAIKM3a M|
OOBSICHEHHMSI SIBJIEHUI OKPYKAKOUIETO MUPA U MPOUCXOIANIMX B HEM HM3MEHEHMIA,
YMEHHE JeNlaTh OOOCHOBAHHBIE 3AKIIOYEHHMS HA OCHOBE HAYYHBIX (AKTOB M
UMEIOIIMXCS JaHHBIX C LENTBIO MOy YEHHsI JOCTOBEPHBIX BHIBOJIOB,

CHOCOOHOCTh CaMOCTOSTENIBHO HCIIOJIB30BATh OMOJIOTHYECKHAE 3HAHUS JUIs
peteHust TpoOeM B peabHBIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HAHUE LIEHHOCTH HAYYHOH JESITEIbHOCTH, FOTOBHOCTH OCYLICCTBIISATH
NPOEKTHYIO M HCCIIEA0BATENBCKYIO JEATENBHOCTh HHIAMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUIO, K AKTHBHOMY MOJYYEHWIO HOBBIX 3HAHWH MO OMOJIOTHMH B
COOTBETCTBUM C YKU3HEHHBIMHA MOTPEOHOCTAMMU.



METANIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3YJIBTAaThl OCBOCHUS yueOHOro npeamera «buomorusy
BKIIFOYAKOT.: 3HAYMMBIE Ui (OPMUPOBAHMS MHPOBO33PEHUS OOYYArOIIHAXCS
MEXAMCUUIIIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHBIE MOHSITHS, OTPAXKAIOLINE
LEIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHOCUM(PHUKY METOAOB MMO3HAHUS,
UCMOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIUs, SBIICHUE, MTPOLECC,
CUCTEMA, HAYYHbIH (PaKT, MPUHLMUM, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBAHUE,  HAONIOJCHUE, W3MEPEHHME, OKCIECPUMEHT W JAPYTHE),
YHUBEPCAJIbHBIC y4YeOHbIE JACHCTBUS (IMO3HABATEIBHBIE, KOMMYHHKATHUBHBIC,

PETYJIATUBHBIE ), o0ecnevnBaroIIme (opmMupoBaHue (YHKIMOHATBHON
IPAMOTHOCTH M COLMAJBHOW KOMIIETEHIMH OOYydaroIuxcs, CHOCOOHOCTb
00y4aromumxcs UCIOIb30BATh OCBOCHHBIC MEXK AU CUUATIIMHAPHBIC,

MHUPOBO33PCHUYECKUE 3HAHWST W YHHUBEPCAIbHBIE y4cOHblE JCHCTBHS B
[TO3HABATEIILHON U COLMAIIBHOMN MTPAKTHKE.

B pesynaprare wu3yueHus OWONOTMM HA YPOBHE CPEAHEro  OOLIEro
oOpazoBanust y oOydaromerocss OyayT Cc(QOPMHPOBAHBI MO3HABATEIbHBIC
YHUBEPCAIbHBIE YUEOHbIE NEHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHbIC YUCOHbBIE
JNCUCTBHSI, PETYJISITUBHBIE YHUBEPCAIBHBIE YUYEOHBIE JACHCTBHS, COBMECTHAS
JESATENBHOCTb.

MeTanpeaMeTHBIE PE3YyAbTaTBl OCBOEHUS MPOTPAMMBI  CPEAHErO OOIIETO
00pa3oBaHusl TOJDKHBI OTPAXKATh:

OBnageHue  yHHBEPCAJIbHBIMH y4eOHbIMH NMO3HABATEJIbHBIMU
AefiCTBUSIMH:

1) 6azoBbIe JOTHYECKHE CHCTBUA:

CaMOCTOSITENILHO  (POPMYJNIMpPOBaTE W AKTYaIU3WpoOBaTh  Ipoldiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIOJb30BaTh MPH OCBOCHWHM 3HAHWUN MPUEMBI JIOTMYECKOTO MBILIICHHS
(aHanmu3a, CUHTE3a, CPABHEHMSI, Knaccuukamu, 0000UICHH s ), PACKPBIBATH CMBICIT
OMOJIOTMYECKHUX TMOHATHI (BBLACHATh UX XapAaKTEPHBIC MPU3HAKH, YCTAHABIMBAThH
CBSI3U C IPYTUMU MOHATUSIMH );

ONPEACTATh UEAN ACIATENbHOCTH, 3a/JaBas MNapaMeTPbl W KPUTEPHH WX
JOCTUKEHHSI, COOTHOCHTD PE3YJIbTAThl ACATEIBHOCTH C MOCTABIICHHBIMH LIEJISIMMU,

MCIOJIb30BaTh OMOJOTHYECKHAE TOHITHS Uil OOBICHEHUsT (DAKTOB W SIBJICHUN
>KUBOM ITPAPOJEL;

CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIYKTUBHBIC, NEAYKTUBHBIE, TIO
AQHAJIIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PACCMATPUBACMBIX
SBJICHUAX, (POPMYIMPOBATH BHIBOBI M 3aKITFOUEHUS,

OPUMEHATh  CXEMHO-MOJIENBHBIE  CPEACTBA IS NPEICTABICHUS
CYLIECTBEHHBIX CBA3CH M OTHOLICHWH B M3y4acMbIX OMOJIOTMYECKMX OOBEKTaX, a



TaKKE  NPOTUBOPEYMI  pPa3HOr0  pPOAA,  BBISBICHHBIX B Pa3IMYHBIX
WH(HOPMALMOHHBIX UCTOYHUKAX;

pa3padaTeiBaTh MJaH PELICHUS MPOOJEMBI C YYETOM aHAIM3a UMEKOLIUXCS
MaTEPHATIbHBIX U HEMATEPAAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTIEACTBHIA ACATENbHOCTH,

KOOPAVMHHUPOBaTh M  BBINOJMHATH padOTy B YCIOBHSX  PEATbHOIO,
BAPTYAJIbHOTO 1 KOMOMHHPOBAHHOTO B3aUMOICHCTBUS,

Pa3BUBATH KPEATHBHOE MBILICHAE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIC HCCICI0BATEILCKHE NCTICTBHSA:

BJIQ/ICTh HABBIKAMH YUEOHO-HCCIIEA0BATENBCKOW U POEKTHON NEATEIBHOCTH,
HaBBIKAMM  pa3pelieHus: MmpoOsiieM, CHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3344, TPUMEHEHUIO
Pa3IMYHBIX METOOB MMO3HAHUS,

UCIOJb30BaTh PA3MYHbIC BUABI JEATEIBHOCTH MO TMOJYYEHUIO HOBOIO
3HAHMS, €r0 MHTEpPNpETauuu, NpeoOpa3OBaHUI0 W NPUMECHEHHIO B yUEOHBIX
CUTyalusX, B TOM YUCIIEC IPYA CO3AAHUH YUYEOHBIX M COLMAIBHBIX TPOEKTOB,;

(opMUPOBATh HAYYHBIA TUN MBILUICHUS, BIAIECTh HAYYHOH TEPMHUHOIOTHEM,
KITFOUEBBIMH MTOHATHIMH W METOJIAMU,

CTaBUTh W (POPMYIHpPOBaTh COOCTBEHHBIE 3adaud B 00pa3oBaTENbHOMA
JESATENBHOCTH W 5KU3HEHHBIX CHTYALMSIX;

BBISIBJISITH MPUYMHHO-CJICACTBEHHBIE CBS3M M AKTyaIM3MPOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PELICHUS, HAXOOUThb ApPryMEHTHI JUIS JOKA3aTEIbCTBA
CBOMX YTBEPKICHUH, 3a1aBaTh MapaMeTPhl U KPUTEPUU PELICHHS,

AQHAJIM3MPOBATh TMOJYYCHHBIE B XOJE PCEIICHUS 3a1a4d  PEe3yJIbTaThl,
KPUTHYECKH OLCHUBATh UX JTOCTOBEPHOCTH, MPOTHO3WPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYallHsSIM, OLICHUBATh TPHOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHANPABICHHBIN MOUCK MEPEHOCAa CPEACTB M CHOCOOOB
JEHCTBUS B MPOQPECCUOHATILHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHWS B MMO3HABATEIBHYI0 W MPAKTUYECKYIO OOJIACTH
YKU3HEEATEIBHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IACTEH;

BBIJIBUTaTh HOBBIE MJICH, MPEUIaraTb OPUTMHAIBHBIE MOAXOABl M PELICHHUS,
CTaBUTh MPOOJIEMBI U 3a1a4H, JOMYCKAOIINE AIbTCPHATHBHBIE PELICHMSI.

3) pabora ¢ unpopmanueii:

OPHUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MHPOPMALUH (TEKCTE YUEOHOTO
nocoOus, HAy4YHO-NOMYJISIPHOM jmTeparype, OWOJIOTMYECKUX CIIOBapsX W
CIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHETE), aHaIM3upoBaTh



WH(}OPMALMIO PA3IAYHBIX BUIOB U ()OPM MPEACTABIECHUS, KPUTUUYECKH OLICHUBATH
€€ TOCTOBEPHOCTh M HENMMPOTHBOPEUYNUBOCTH;

(opMynupoBaTh 3a0POChl U MPUMEHATh PA3JIMYHBIE METOABI MPU MOUCKE U
oTOOpe OMOJIOrMYecKOi MHpOpMAaIK, HEOOXOUMOM ISl BBHIMOJHEHUS YUEOHBIX
3a/1ad;

nprOOpPETaTh OMBIT HKCHOJIB30BAHUS WH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHiA, COBEPIICHCTBOBATh KYJIBTYPY aKTHBHOIO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CHCTEM,

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAIBHYHO  (OpMYy  IPEACTABICHHS
Ounonornueckoil nHpopManuu (CXemel, rpadukm, TuarpaMmmel, TaOIUIbI, PUCYHKA
¥ Ipyroe),

UCIOJb30BaTh HAYYHBIA S3bIK B KAUECTBE CpeACTBA Npu pabore cC
OMoNornueckoi HMHPOpMaLMEld: TPUMEHATh XWMHYECKME, (PU3MYECKHE W
MaTEMATUYECKAE 3HAKW M CHMBOJBI, (OpMYJibl, aO0peBUaTypy, HOMEHKIATYPY,
UCMOJIb30BaTh W NPEOOpPa3OBbIBATH  3HAKOBO-CMMBOJMYECKME  CPEACTBA
HarJsIHOCTH,

BIQJCTh  HABBIKAMM  pAaClO3HABaHMs WM 3alUATBl  MHPOPMALUH,
WH(}HOPMALMOHHOK 0€30MACHOCTH JTUYHOCTH.

OBnageHne yHUBEPCAJIbHBIMA KOMMYHHKATHBHBIMH J1CHiCTBUSIMH::

1) o0ienue:

OCYILECTBIATE KOMMYHHUKAIIMKA BO BCEX C(Pepax KU3HU, aKTUBHO YUaCTBOBATh
B JIMAJIOTE WJM JUCKYCCHHM NO CYIIECTBY OOCY)KIAEMON TEMBI (YMEHHUE 3a/1aBaATh
BOMPOCHI, BBICKA3bIBATh CYXKJAECHHWS OTHOCHTEIBHO BBIMOJHEHUS NPeIIaracMoi
3a/1a4M, YUYUTHIBATh MHTEPECH U COMIACOBAHHOCTh MO3ULMHA APYTHX YYaCTHUKOB
JMaIora Wiv JUCKYCCHN ),

pacro3HaBaTh HEBEpOAIbHBIE CPEACTBA OOLICHMS, MMOHWMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHSI KOH(IMKTHBIX CHTYALMA,
YMETh CMAT4aTh KOH()IMKTHL U BECTH MEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMM CHOCOOAMH OOIIECHUS W B3aUMOJCHCTBHUS, TOHUMATH
HaMEPEHUs APYTUX JIFOACH, MPOSIBIISITh YBAKUTEIBHOE OTHOLIEHUE K COOECEHUKY
U B KOPPEKTHOU popme popMynrpoBaTh CBOM BO3PAKEHUS,

PA3BEPHYTO W JIOTMYHO HM3JIaraTb CBOK TOYKY 3PEHHS C MCHOJb30BAHUEM
S3BIKOBBIX CPENICTB.

2) COBMECTHAsA AEATENbHOCTD:

NOHAMATh W HCIOJIB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIMBUIYaIbHON
pabOThI MPU PEUIEHUN OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTh
NPUMCEHEHHUS TPYNINOBBIX (POPM B3aMMOJCHCTBYSI MPU PEUICHUN YUEOHOH 3a1a4u,

BbIOMpATh TEMATHKY W METOJABl COBMECTHBIX ICHCTBUI C Y4€TOM OOMIMX
WHTEPECOB M BO3MOKHOCTEH KKIOT0 YeHa KOJUICKTHBA,



[PUHUMATh  L€Id COBMECTHOW  JEATENIBHOCTH, OpPraHu30BBIBATH U
KOOPAWHHUPOBATH ACHCTBHS MO €€ MOOCTH)KEHUIO: COCTaBJIATH IUIAH JICHCTBHIA,
pacrpenesarb poJid ¢ YYETOM MHEHMM Y4YaCTHUKOB, OOCY)KIATh PpE3YJIbTaThI
COBMECTHO# paboTHl,

OLICHMBATh KAa4ye€CTBO CBOETO BKJIaAa W KaOKIOIO yYaCTHHKA KOMAaHIBl B
oOMiA pe3ysIbTaT no pa3padoTaHHBIM KPUTEPHSIM,

npeiarartb HOBBIE TPOEKTHI, OLIEHWBATH WJIEA C MO3WLHAA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH,

OCYILECTBJIATE MO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTyalUsIX, MPOSBIISATH TBOPUYECTBO U BOOOPAKEHHE, OBITh HHULIMATUBHBIM.

OBj1aieHHe YHHBEPCAJILHBIMH PeryJISTHBHBIMH AEHCTBUAMM:

1) camoopranusanus:

UCIOJb30BaTh OWOJOTMYECKUE 3HAHWS JUIsl BBISBICHHS MPOOIEM W HX
PELICHUS B 5KU3HEHHBIX U YUYCOHBIX CHTYALMSIX;

BbIOMpaTh HA OCHOBE OWOJIOTMYECKMX 3HAHWUN LENECBBIC W CMBICIOBBIE
VCTAHOBKM B CBOMX ACHCTBUAX M MOCTYIIKAX IO OTHOLIEHUIO K >KMBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO0 OKPYIKAOIINX;

CaMOCTOSITEBHO OCYLUECTBIIATH IMO3HABATEIBHYIO NEATEIBHOCTD, BBIABIATH
npoOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3aa4l B 00Pa30BaTEIbHOM
NEATENBHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITETIBHO ~ COCTaBJATh IUIAH PEIICHUS MPOOJEMBI C  YYETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TPEANIOUYTCHMUIA;

JABaTh OLIEHKY HOBBIM CUTYaLUsM,

paclmpsTh paMKd Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHHUIA;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a PEIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT,

croco0CTBOBATh (POPMUPOBAHWIO M MPOSBICHUIO IMUPOKOH SPYIULUN B
pa3HBIX OO0JIACTAX 3HAHWA, MOCTOSHHO TOBBIIIATH CBOM 00pa3OBaTENBHBIA W
KYJBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalWsiM, BHOCUTH KOPPEKTUBBEI B JEATEIBHOCTH,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIAM;

BIQJICTh  HABBIKAMW  MO3HABATEIBHOH  PEQUICKCHM  KaK  OCO3HAHHs
COBEpLIAEMbIX ACHCTBUA W MBICIUTENBHBIX MPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHWil, UCNOJIB30BATh MPHEMBI PEQUICKCHH JJIi OLEHKW CHUTYallMH, BBIOOpA
BEPHOIO PELLEHHUS,

VMETHb OLICHWBATh PUCKH KM CBOEBPEMEHHO IPUHHAMATL PELICHHUS IO KX
CHIDKEHHIO;



NPUHUMATE MOTHMBBI W aAPryMEHTBHl APYIMX IMPH AQHAIM3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTHE Ce0s U APYTHX:

OPUHAMATH ce0sl, TOHUMAs CBOM HETOCTATKHU U JOCTOMHCTBA,

NPUHUMATE MOTHMBBI W APryMEHTHl JAPYIMX I[P AQHAIM3E PE3YJIbTATOB
NEATENBHOCTH,

NPU3HABATh CBOE MPABO M MPABO APYTMX HA OIIMOKH;

pa3BUBATH CIOCOOHOCTh MOHUMATh MUAP C MO3UIUHN IPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIC pe3yabTaThl OCBOEHUSI COJEPKAHMS Yy4YEOHOro MpeaMeTa
«buonorusi» Ha yrayOnEHHOM YPOBHE OPHUECHTHPOBAHbI HA OOECHEYCHHE
npoguibHOro  o0y4YeHHMs1  oOywaromuxcsi  Ouosiormn. OHM  BKITIOYAKOT;
cnenupuyeckue st OMOJIOTMU HAyYHbIE 3HAHUSI, YMEHHUS U CLIOCOOBI ICHCTBUM MO
OCBOCHMIO, MHTEPIPETAIMN U MPeOoOPa30BaHUIO 3HAHWH, BUABI JACIATEIBHOCTH TIO
MOJIYYEHU IO HOBBIX 3HAHWA W MX MPUMEHEHUIO B PA3IUUYHBIX YUEOHBIX, a TAK)KE B
pEAIbHBIX KU3HCHHBIX CUTyalusx. [IpenMeTHbie pe3ynbTarhl MPEACTABICHBI MO
roJIaM U3y4CHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4yeOHOro npeamera «buonorus» B 10
Kj1acce NOMKHBI OTPAXKaTh:

c()OPMUPOBAHHOCThL 3HAHWA O MECTE€ M POJU OWOJIOTUM B CUCTEME
€CTECTBECHHBIX HAyK, B (DOPMUPOBAHUU €CTCCTBCHHO-HAYYHOW KapTUHBI MHUpPA, B
MO3HAHUM  3aKOHOB MPUPOJALI M  PEHICHUM  NPoOJEM  PalMOHAIBHOTO
MPUPOJONOIB30BAHMS, O BKJIAAEC POCCUUCKUX W 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH,

BJIAJCHUE CUCTEMOM  OHMOJOTMYECKUX 3HAHWKM, KOTOpass BKIIKOYACT:
OCHOBOITOJIAraroImue OWONOTHYECKUE TEPMUHBI M TOHATHS (OKM3Hb, KIICTKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CAMOPETYJISALHs, CAMOBOCHPOM3BEICHUE,
HACJIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT W PA3BUTHUE), OUOJIIOTMYECKUE TECOPHUH
(xknerounas teopus T. [1IBanna, M. [lIneiinena, P. BupxoBa, XpoOMOCOMHas T€OpuUst
HacneactBeHHocTH T. Moprana), yuenuss (H. V. BaBunoBa — o0 neHrpax
MHOTO00pa3usi M MPOUCXOKIAEHUS  KYJIbTYPHBIX  PACTCHMI),  3aKOHBI
(enMHOOOpa3usi MOTOMKOB TMEPBOIO MOKOJICHMS, PACUICTUICHUS, YACTOTHI TaMET,
He3aBUCUMOro  Hacienosanus I  MeHzens, TOMOJIOTHYECKUX PAIOB B
HACJIEACTBEHHOMN N3MEHYUBOCTH H. . Baswuiiosa), [IPAHIATIBI
(KOMILJIEMEHTAPHOCTH ),

BJIQJICHAC OCHOBHBIMM METOJAMM HAy4YHOTO ITO3HAHUWS, HCMHOJIB3YEMBIX B
OMOJIOTUYECKUX MCCIICOBAHUAX JKUBBIX OOBEKTOB (OMHMCAHUE, W3MEPECHHUE,
HaOJIIOICHUE, DKCTICPUMEHT ),



YMEHUE BBIJCIATH CYILICCTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOUHBIX W MHOTOKJIETOUHBIX OPraHU3MOB, B TOM UHUCIIE
OakTepuii, rpuOOB, PACTCHUH, J)KUBOTHBIX U YETIOBEKA, CTPOCHUS OPIraHOB U CUCTEM
OpraHoB pacTE€HWi, >KMBOTHBIX, 4YEJIOBEKA, TMPOLIECCOB KU3HEAEATEIILHOCTH,
NPOTEKAIOIIMX B OPraHU3Max PACTEHUMA, )KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKUX
NPOLECCOB. OOMEHA BEIIECTB (METAOOMM3M ), MPEBPALICHUS SHEPTUH, OPOXKEHMS,
aBTOTPO(HOr0 U reTepoTpO(PHOr0 TUMOB NMUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, Mei03a, raMeToreHe3a, SMOPUOreHe3a, MOCTIMOPHOHATBHOTO Pa3BUTHA,
Pa3MHOXKCHUS,  WHAMBUAYAIBHOTO  Pa3BUTHsL ~ OpraHu3Ma  (OHTOreHE3a),
B3aUMOJICHCTBHS T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3M MEXKIY OPraHOMAAMHU KIETKH U HX
(YHKUMSAMU, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW W HUX (PYHKUUSAMH, MEXKIY
OpraHamMM M CHCTEMaMH OPraHOB y PACTEHHH, >KMBOTHBIX W YEJIOBEKAa M HX
(GYHKUMAMU, MEXKIY CUCTEMAaMH OPraHOB M MX (PYHKUUSMH, MEXKIY 3Tanamu
oOMEHa BEILIECTB, dTanaMu KJIETOYHOTO LKA U )KU3HEHHBIX [IUKJIOB OPraHU3MOB,
sTanamMu 3MOPHOHAIBHOTO PAa3BUTHS, TEHOTUNOM W (PEHOTUNIOM, (PEHOTHIOM M
(dakTopamu cpelibl OOUTaHuS,

YMEHHUE BBISIBJIATH OTIIMUUTEIbHBIE MPU3HAKK KUBBIX CUCTEM, B TOM UHUCIIE
pacTeHMid, 5)KUBOTHBIX U YETOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME AapPryMEHTHI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsSl J0Ka3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUUECKUX TPYTIIL;

YMEHHUE pelaTh OMOJOTMUECKUE 3a/1a4H, BISBISATH MPUIUHHO-CIICICTBEHHbIE
CBSI3U MEXKIY UCCIIEAYEMbIMU OUOJIOTMYECKUMHU TPOLIECCAMU U SIBIICHUSIMU, JENIATh
BBIBOJIbI M TPOTHO3bI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTATOB,;

YMEHHE BBIMOIHATH J1a0OPATOPHBIE W MpakTUYeCKhe padoThl, COOMOIATH
npasuiia npu padboTe ¢ y4eOHBIM 1 JTa0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTaTh THUMOTE3bl, MPOBEPITh UX DIKCIECPUMECHTATbHBIMU
cpeacTBaMu, GOpMYIHMpYs LEdb MCCICIOBAHUS, AHAIM3UPOBATH TOJIYUYCHHBIC
PE3yNbTaThI U AENaTh BHIBOIbI;

YMEHUE YYaCTBOBATh B Y4YEOHO-UCCIEAOBATEILCKONW paboTe mo OuoJioruw,
JKOJIOTUU M MEIUIMHE, TPOBOJMMON Ha 0a3e LIKOJBHBIX HAyYHBIX OOLIECTB, U
nyOJIMYHO  TPEACTABISATh  MOJYYEHHBIE  PE3yJbTaThl HA  YUYEHUYECKHUX
KOH(DEPECHLHSAX;

YMEHHUE OIICHUBATh STHUYECKUE AaCMEKThl COBPEMEHHBIX HCCIICOBaHUI B
obmactu  OMONOrMM W MEOUMUMHBI  (KJIOHUPOBAHUE,  MCKYCCTBEHHOE
OIJIOJJOTBOPEHKE, HAMPABICHHOEC W3MEHEHWE T€HOMA M CO3JAHUE TPAHCTEHHBIX
OPraHU3MOB);



YMEHHE OCYIIECTBIATh OCO3HAHHBIM BbIOOP Oyaywieid mpodecCHOHAIBHON
JEATENBHOCTA B 007aCTH OUOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3iCTBA, MUILECBON MPOMBILNIIEHHOCTH, YIIyONsATh MO3HABATEIBHBIN
WHTEPEC, HAMMPABJICHHBIN HA OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLICH Npodeccuu u
OPOJOKCHAE  OMOJIOTMYECKOro  00pa3oBaHMsT B OpPraHu3aldsx CPEAHEro
NPOPECCUOHATEHOTO U BBICIIEr0 00Opa30BaHUsI.

[IpeameTHBIE pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buomorus» B 11
Klacce NOJKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHWA O MECTE W PONAM OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HAyK, B (POPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOM
KApPTUHBl MHPA, B TO3HAHMHM 3aKOHOB MPUPOABI M PEIIEHUH SKOJIOTMYECKUX
npo0JieM YENOBEUECTBA, a4 TAKXKE B PEUICHHWM BOMPOCOB PALMOHAIBHOTO
NPUPOAONOIB30BaHUs, U B (POPMUPOBAHUM LIEHHOCTHOTO OTHOLIEHUSI K MPUPOJE,
OOLIECTBY, YEIIOBEKY, O BKIIAJE POCCUHCKUX W 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH,

YMEHHE BIANETh CHCTEMON OMOJOTMYECKMX 3HAHWI, KOTOpas BKJIKOYACT
ONMPEACTICHUST W MOHUMAHHWE CYIIHOCTH OCHOBOMOJArarIuX OHOJOTHYECKUX
TEPMUHOB W TOHATUH (BUA, SKOCUCTEMa, Ouocdepa), OMOIOrMYECKHE TEOPUU
(3BomonuoHHas Teopust Y. J[apBuHA, CHHTETUYECKAs! TEOPHS 3BOIIOLUH ), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HanpaieHusx 3pojronuu, B.Y. BepHaackoro — o
ounocdepe), 3akoHbl (reHeTuyeckoro paBHoBecust J[x. Xapau u B. BaiinOepra,
3apoapimeBoro cxoacrea K. M. bspa), npaBuna (mMunumyma lO. JInOwuxa,
SKOJIOTMYECKOH NHpaMUAbl 3HEPrvM), TUMOTE3bl (ThmoTte3a «mupa PHK» V.
I'unbepra);

YMEHHE  BJIQJCTh  OCHOBHBIMM  METOJAMHM  HAy4YHOTO  [O3HAHWA,
UCIOJIb3YEMBIMA B OMOJIOTHYECKUX HCCIIEAOBAHUSX KUBBIX OOBEKTOB U IKOCHCTEM
(onmucaHue, M3MEPEHUE, HAONIONCHUE, 3KCIEPUMEHT), CNOCOOAMH BBISBICHHUS W
OLICHKH aHTPOIOTCHHBIX U3MEHEHUI B PUPO/IE;

YMEHHE BBIACIATh CYLICCTBEHHBIC MPU3HAKHA: BUAOB, OWOI€OLICHO30B,
AKOCUCTEM M OnocQephl, CTAOUTM3UPYIOUIETO, JBHXKYUIETO W PAa3PbIBAKOMICTO
€CTECTBEHHOTO otbopa, AJIJIONIATPUYECKOTO " CUMIATPUYECKOTO
BHA1000Pa30BaHus, BIMSHUS ABHXKYIIAX CHJI SBOJIFOLIMA HA T€HO(OHA NOMYJISLHH,
NPUCIIOCOOTICHHOCTH OPraHU3MOB K cpelie OOWTaHus, YepEAOBaHUsl HAMPABICHUN
3BOJIOLIMH, KPYTOBOPOTA BEIIECTB M TOTOKA SHEPTHH B 3KOCUCTEMAX;

YMECHHE YCTAHABJIIMBATh B3aWMOCBSI3M MEXKAY MPOLECCAMH HBOJIIOLUH,
JABWOKYLIMMKM CHJIAMHM AHTPOIIOTCHE3a, KOMIIOHEHTAMH PA3JIMYHBIX 3KOCHCTEM H
NPUCIIOCOOTICHUSIMA K HUM OPTaHU3MOB;

YMECHHE  BBISIBISATH  OTJIMYMTEIBHBIE  MPU3HAKA  JKUBBIX  CHCTEM,
MPUCHIOCOOJICHHOCTh BUAOB K Cpe/ic OOMTaHus, a0MOTUYECKUX U OMOTHYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBs3€i  OpraHM3MOB B  COOOILIECTBAX,
AHTPOMIOTEHHBIX U3MEHEHHIN B OKOCUCTEMAX CBOEW MECTHOCTH,

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME AapPryMEHTHI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsSl J0Ka3aTelibCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUUECKUX TPy, B3AUMOCBSI3M OPraHU3MOB M CPebl OOMTaHUS, €IUHCTBA
YEJIOBEUECKUX pac, HEOOXOOMMOCTH COXPAHEHUsST MHOrooOpasus BHIOB MU
AKOCHCTEM KaK YCJIOBHUS COCYILIECTBOBAHUS MPUPOJIbI U YETOBEYECTRA,;

YMEHHUE peliaTh OMOJOTMUECKUE 3a/1a4H, BhISBISATH MPUYUHHO-CIICICTBEHHbIE
CBSI3U MEXKIY UCCIIEAYEMbIMU OUOJIOTUYECKUMU MTPOLIECCAMU U SIBICHUSIMU, JENIaTh
BBIBOJIbI M TPOTHO3bI HA OCHOBAHWU MOJTyYEHHBIX PE3YJIbTATOB,;

YMECHHE BBIMOIHATH J1a00OPATOPHBIE W MpakTUYeCKhe padoThl, COOMOIATH
npasuiia npu padboTe ¢ y4eOHBIM 1 JTa0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUMOTE3bl, MPOBEPITH UX DIKCIECPUMEHTATbHBIMU
cpeactBaMu, GOpMYIHMpYs LEdb MCCICIOBAHUS, AHAIU3UPOBATH TMOJIYUYCHHBIC
pE3yNbTaThl U AENaTh BHIBOIbI;

YMEHUE YYaCTBOBATh B Y4EOHO-MCCIEAOBATEILCKONW paboTe mo OuoJIoruw,
JKOJIOTMU M MEIUIMHE, TPOBOJUMON Ha 0a3e MIKOJbHBIX HAy4HBIX OOIIECTB, U
nyOJIMYHO  MPEACTABNSATh  TMOJYYECHHBIE  PE3yJAbTaTbl HA  YYCHUYECKUX
KOH()EPECHLIUSAX;

YMEHHUE OIICHUBAThH TMIIOTE3bl U TEOPUH O MPOUCXOXKACHUM KU3HU, YETOBEKA
U YEJIOBEUYECKUX pac, O MPUYMHAX, MOCJIEACTBUIX U CIOCO0aX MPEAOTBPALICHUS
rJ100aIbHBIX U3MEHEHUI B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BbIOOp Oynayuiel mpodecCHOHANBHON
JESITENBHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, MPUPOAONONIb30BAHNUS, MEIULUHBI,
OMOTEXHOJIOTHH, TCUXOJIOTUM, BETEPUHAPUM, CEJILCKOTO XO3SHCTBA, MUIICBOM
OPOMBILIJIEHHOCTH, YIAyOJIITh [MO3HABATENbHBI WHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYIOLIEH  mpodeccum W MPOJOKEHHE
OUoIOTMYECKOro 00pa3oBaHUsl B OpraHU3alMsIX CPeaHEro mpoeCCUOHAILHOTO U
BBICIIETO 00pa30BaAHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
N KoauuyectBo yacos DJeKTPOHHbIE
/_ HaumeHoBaHue pa3aesioB U TeM NPOrPamMMbI Konrpoabubie | IIpakTuueckue (undposrbie)
e Beero padoThI padoThI o0pa3oBaTejibHbIE
pecypchl
1 5 < HAVKA 1 https://uchi.ru/
HOTIOTHA Kak fay https://resh.edu.ru/subject/5/
2 JKuBble CHCTEMBI U UX U3y4YEHUE 2 https://uchi.ru/
https://resh.edu.ru/subject/S/
https://uchi.ru/
3 buosorus ket 2 0.5 https://resh.edu.ru/subject/S/
4 XuMuueckasi OpraHu3anysi KJIeTKu 10 1 1 lliggzz?ecs}}lll ;31/1 ru/subject/s/
https://uchi.ru/
> CTpoeHme 1 GyHKIHH KAeTkH 8 2 https://resh.edu.ru/subject/S/
6 OOMeH BelecTB U MPEeBpalleHue SHEPTHH B 9 ! ! https://uchi.ru/
KJIETKE https://resh.edu.ru/subject/5/
7 Hacnencreennas nagopMaius U peanuzanus e€ B 9 ! 0.5 https://uchi.ru/
KJIETKE ' https://resh.edu.ru/subject/5/
. https://uchi.ru/
8 HKHSHERHEI LK KIETKH 6 ! ! https://resh.edu.ru/subject/S/
https://uchi.ru/
9 Ctpoenue u pyHKIIMU OPraHU3MOB 17 1 1.5 h tth: J/resh.edu.ru/subject/5/
10 Pa3smHOXeHUe U pa3BUTHE OPraHU3MOB 8 L5 lliggzz?ecslllll ;31/1 ru/subject/s/
1 I'eneTnka — HayKa O HACIEACTBEHHOCTH H 5 0.5 https://uchi.ru/
U3MEHYHNBOCTU OPTaHHU3MOB ' https://resh.edu.ru/subject/5/
https://uchi.ru/
12 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH 10 1 1 https-//resh. edu ru/subject/s/
13 3aKOHOMEPHOCTH U3MEHUYHNBOCTH 6 1 https://uchi.ru/
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https://resh.edu.ru/subject/5/
https://uchi.ru/
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https://resh.edu.ru/subject/5/
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https://uchi.ru/
https://resh.edu.ru/subject/5/
https://uchi.ru/
https://resh.edu.ru/subject/5/
https://uchi.ru/
https://resh.edu.ru/subject/5/
https://uchi.ru/
https://resh.edu.ru/subject/5/
https://uchi.ru/

https://resh.edu.ru/subject/5/

https://uchi.ru/

14 Tenernka uenoseia 3 0.5 https://resh.edu.ru/subject/S/
https://uchi.ru/

15 Cenexuns opranusvos 4 ! https://resh.edu.ru/subject/S/

16 BuortexHojoTHs ¥ CUHTETHYECKast OHOJIOT S 4 https://uchi.ru/ .
https://resh.edu.ru/subject/S/

17 PesepBHOE Bpemsi 1
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https://resh.edu.ru/subject/5/
https://uchi.ru/
https://resh.edu.ru/subject/5/
https://uchi.ru/
https://resh.edu.ru/subject/5/
https://uchi.ru/
https://resh.edu.ru/subject/5/

11 KNTIACC

KoauuyectBo yacos DJeKTPOHHbBIE
Ne HaumeHoBaHue pa3aesioB U TeM
Konrtpoabubie | Ipakruueckue | (uupposbie)
n/n NPOrpaMmMsbl Bcero
padoTbl padoTnl o0pa3oBaTe/bHbIE
pecypchl
! 3aposkeHue U Pa3BUTHE YBOTFOIIHOHHBIX 4 https://uchi.ru/
npeAcTaBIeHUH B OUOIOTUH https://resh.edu.ru/subject/5/
) https://uchi.ru/
2 MuKpO3BOJIOLUS U €€ pe3yIbTaThl 14 1 2 https.//resh.edu ru/subject/5/
3 Maxpo3BOSOLHS U €€ PE3YJIbTAThI 6 https://uchi.ru/
P " pesy https://resh.edu.ru/subject/5/
4 [IpoucxokaeHrne U pa3BUTHE JKU3HU HA 15 ! 15 https://uchi.ru/
3emie ' https://resh.edu.ru/subject/5/
https://uchi.ru/
5 IIpoucxoxxkaeHue yenoBeka — aHTPOIIOreHe3 10 1 1 https-//resh edu.ru/subject/s/
DKoJorust — Hayka O B3aUMOOTHOLICHHUSIX https://uchi.ru/
6 OPTaHU3MOB U HAIOPTraHU3MEHHBIX CUCTEM 3 0.5 https://resh.edu.ru/subject/5/
C OKpY>KaroLen cpenomn
https://uchi.ru/
7 OpraHusMmsbl U cpena oOUTaHUs 9 1 1.5 hitps.//resh.edu ru/subject/s/
. https://uchi.ru/
i JKONOrHsl BB H HONyJIALHI ? ! 0.5 https://resh.edu.ru/subject/5/
9 DKoNoTHs COOOIECTB. DKOIOTHIECKUe 12 ! 0.5 https://uchi.ru/
CHCTEMBbI ' https://resh.edu.ru/subject/5/
https://uchi.ru/
10 Buocdepa — riaobanbHas skocucrema 6 https://resh.edu.ru/subject/s/
11 Yenosek U OKpy>Karomas cpena 6 1 https://uchi.ru/
Py tas cpen https://resh.edu.ru/subject/5/
12 PesepBHOE Bpemsi 8
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https://resh.edu.ru/subject/5/

YYEBHO-METOAMNYECKOE OBECIEYEHNE
OBPASOBATEJIBHOIO NMPOLUECCA
OBASATEJIbHbIE YUEBHbLIE MATEPUAJIbI A1 YUHEHNKA

» Buonorusa, 11 knacc/ MaceuHuk B.B., KameHckuin A.A., Py6uos A.M. n
apyruve; nof pegakumen MNacevHnka B.B., AKUMOHepHOe 06LLIECTBO
«M3paTenbcTBo «l1pocBeLLeHne.

* bruonorusa, 10 knacc/ MaceyHunk B.B., KameHckuin A.A., Pybuos A.M. u
Apyrue; nog pegakument MNacevHmka B.B., AKLMoHepHOoe 06LecTBO

«M31aTenbCcTBO «1pocBeLLeHme.

METOONYECKVME MATEPUAJIbI AN1A YUNTENA
HembsiHkoB, Cobones: bruonorus. 10-11 knaccbl. COOPHMK 3aday n
YNPaXXHEHUN. YTy6neHHbIA YPOBEHD.

https://uchitel.club/fgos/fgos-biologiya

UNPPOBbLIE OBPA3OBATEJIbHbLIE PECYPCbl N1 PECYPCbI CETU
MHTEPHET

Beeaute gaHHblehttps://studarium.ru/subject/biology

https://ege.sdamgia.ru/

https: //www.yaklass.ru/p/biologia/

https:/infourok.ru/

https://uchi.ru/

https://resh.edu.ru/subject/5/


https://uchitel.club/fgos/fgos-biologiya
http://www.yaklass.ru/p/biologia/
https://uchi.ru/
https://resh.edu.ru/subject/5/

