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MNOACHUTEJIBHASA 3AININCKA

[Iporpamma mo ydebHomy mnpenmetry "buonorus" (manee - Ouosorusi) Ha
ypOBHE cpeaHero ooOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe denepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoannu B Poccuiickoit deaepanumny,
®I'OC COO, Konnenuuu mpenonaBanus ydeOHOro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHUM (enepanbHoi paboueil mporpaMMbl BOCIIUTAHHUS.

VYyeouniii npeamer «buonorus» yriayonéHHoro ypoBHs usydenus (10-11
KJIACChI) SIBJSIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMETHOU obnactu «EcTecTBeHHO-
HayuyHble mpenMers». CormacHo monoxenusm OI'OC COO mpodunbHbIE
yueOHbIe IpeIMeThl, U3ydyaeMble Ha yTiayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennpani  oOydeHUsT Ha YPOBHE CpEeAHEro ooOmero oOpa3oBaHUS W
IpU3BAaHbl OOECHEYUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIKM, CPEIHUM
o01KM, cpeTHUM MPodeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTHX Y4YEeOHBIX TMPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE peIIeHue 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/1ay, CBS3aHHBIX C MpoQopueHTalueld O00y4aroluXcsi U CTUMYJIUPOBAHUEM
UHTEpECa K KOHKPETHOM O0JIaCTM HAyYHOIO 3HAHHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHON, SKOJIOTUEMN, ICUXOJOTUEN, CIIOPTOM WIJIM BOCHHBIM JEJIOM.

[Iporpamma mo y4yebnomy mnpeametry "buonorus" maér mpencraBieHue o
Henu M 3ajadax HM3ydeHusi yuyeOHoro mpenmera «buonmorus» Ha yriyOn€éHHOM
YpOBHE, onpeenseT 00s13aTebHoe (MHBAPUAHTHOE) MTPEJAMETHOE COepKaHue, ero
CTPYKTYPUPOBAaHHME TIO pa3felaM U TeMaM, paclpeiesieHHue 1o Kiaccam,
PEKOMEHIYET MOCIEAOBATEIbHOCTh HM3YyYEHHs Y4YE€OHOro Marepualia ¢ Yy4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTUKH Y4eOHOTro Tpoliecca,
BO3pPaCTHBIX OCOOEHHOCTEeW oOyuaromuxcs. B mporpamme mo Ouoioruu
peanu30BaH MPUHILMI TMPEEMCTBEHHOCTH C HW3Yy4YEHUEM OMOJOTMM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Onarogaps 4YeMy MpOCMaTpUBAETCS
HANPABJICHHOCTh HA  TMOCJIEAYIONMIee pPa3BUTHE  OWOJOTWYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTUYECKOTO MBIIUICHUS, MPEICTABICHUN O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOrO0 OTHOIICHUS K OKpyXaromew mnpupoaHoit cpene. B
nporpaMme 1o OHMOJOTMM TaKK€ IOKa3aHbl BO3MOXXHOCTH YYEOHOIro mpeaMmera
«buonorusiy B peanmmszaruu  TpeboBanmit DPI'OC COO k mnIaHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TPEAMETHBIM pe3yJibTaTaM OO0yueHUs U B
(GbOpMHUpPOBAaHMK  OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOU  JI€ATEIbHOCTH
00yyJaromuxcsi MO0 OCBOCHUIO COJIEpXKaHUS OHOJOTMYECKOro O0pa3oBaHUsI Ha
YPOBHE CpeHero o01ero oopa3oBaHusl.

VYuebusiii npeamer «buonorus» Ha ypoBHE cpeaHEro oOIero oopa3zoBaHus
3aBepiiaeT OuoOJIOrMYeckoe oO0pa3oBaHWE B IIKOJE W OPUEHTHPOBAH Ha



paciidpeHre U yriayOJjeHue 3HaHUM oOyyaronuxcs O >KMBOM HpPHUpOJie, OCHOBAX
MOJIEKYJIIPDHOM W KJIETOYHOW OMOJOTMH, SMOPHOJIOTUM W OHOJOTHUU Pa3BUTHS,
TeHETUKH, CEICKINHN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yueOHoro mnpeamera «buomorus» Ha yriayOGleHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOTYyYEHHUIO
Ouojornyeckoro oOpa3oBaHMs B By3aX W OpraHW3alusX  CPEIHEro
npodeccuonanbHoro obpa3zoBanus. OCHOBY €0 COACPKAHMSI COCTABIISIET CHCTEMA
OMOJIOTMYECKUX  3HAHWW, TMOJYYCHHBIX TPU H3YYCHHH OOyYaIOIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3esioB OMOJIOTMHA Ha yPOBHE OCHOBHOI'O
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TOJNYYarOT pa3BUTHE. Tak,
pacmIMpeHbl U YriayOJjeHbl OHOJOTWYECKUE 3HAHUS O PACTCHHSX, >KHUBOTHBIX,
rpubax, OaKkTepusx, OpraHW3ME YeNOBEeKa, OOIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS MTPUKIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIIOIh30BaTh KaK OPHEHTHPHI IS MOCIIEIYIOMIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYECHHBIMH OOYYAIOIIMMUCS MPU HU3YUYEHUU
bu3KKU, XUMHUH, Teorpaduu 1 MaTEMATUKH.

CrpykTypa mnporpammel no ydyeOHoMmy npeamery "buonorus" oTpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOUMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIC JJI )KUBBIX
CUCTEM Pa3HOTO YPOBHsS OpraHU3alliH, YBOJIOIUNA OPTaHUIECKOr0 MHUpa Ha 3emiie,
COXpaHEHHs OHMOJIOTHYEeCKOro pa3zHooOpasus mimaHeTsl. Tak, B 10 kmacce
U3y4al0TCS OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUOIOTHHU U
OMOJIOTUN PA3BUTUS, TEHETUKU W CEJEKIMU, OMOTEXHOJOTUM U CHUHTETUYECKOM
OMOJIOTHH, AKTyalIM3UPYIOTCS 3HAaHMS OOydaroImMXcs MO OOTaHWKE, 300JI0THUH,
aHaromMuu, Qusznongoruu uenoBeka. B 11 kiacce wu3ydaroTcst 3BOJIIOIIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yUYeHHUE 0 Ouocdepe.

VYuebnnii mnpeamer «buonorus» mpuszBaH  00eceunTh  OCBOCHHUE
00y4JaronMMucs: OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJICH, MPUHIIUIIOB U MPABUII,
JIeXKAIlIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPa, 3HAHUH O
CTPOCHHH, MHOTOOOPa3MM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, TOIYJIAINH,
OMOIIEHO3a, SKOCHUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH, IPUKIIAHBIX ACTIEKTaX OMOJIOTHMYECKUX 3HaHui. J[iis
pa3BUTHS M TOJJIEP)KaHUS HMHTEpeca OOydaroIlMxXcsd K OHOJOTMM Hapsiay co
3HAYUTEIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPKAHUH MPOTPaMMbI
1o OWOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIEHUS W Pa3BUTHUSA
TOM WIM MHOW oOjacTu OMOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4EHBIX B PEIICHUE BAKHEUIITUX OMOJIOTHYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

Henps u3yuenus yuebHoro npeamera «buonorus» Ha yriyOi1EHHOM ypoBHE —



OBJIaJIcHME  OOYyYaloOIIUMHUCS  3HAHUAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHOU
OpraHu3allii >KUBBIX CHCTEM PA3HOTO paHra u MpuoOpeTeHue yMEeHUin
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMHUPOBAHUM MHTEpPECA K ONpeAesIEHHON 00siacTu
npo(eCCUOHATBPHON JAESITETbHOCTH, CBSI3aHHOW C OHONOTHMEH, WM K BBIOOpPY
y4eOHOro 3aBeIeHUs I MIPOJOJIKEHHSI OMOJIOTUYECKOT0 00pa30BaHuUs.

JoctiwxkeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOJn€HHOM YpoBHE 00€CTIeunBaeTCs PEUICHUEM CIEIYIOUX 3a0a4:

OCBOEHHE O0YYaIOIMUMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OHOJIOTUYECKUX TEOPHSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IIpaBUiIaX, COCTaBJISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPA; O
CTPOEHHH, MHOT000pa3vM M OCOOCHHOCTSAX OHMOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISILH, BUJ, OMOreo1eH03, Onocdepa); 0 BhIJAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE OO0YyYaloUuMxcs C METOJAAMM I[O3HAHUS JKUBOM MPUPOIBL:
UCCIIEJIOBATEILCKUMU ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOM U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTUM U OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CeNeKUUH, OWOTEXHOJOTMM M CHUHTETUYECKOHM OWOJIOruM, MaJeOHTOJIOTHUH,
DKOJIOTHH); METOJaMHU  CaMOCTOSITEIBHOTO  TPOBEACHHUS  OMOJOTHYECKHX
UCClieoBaHuil B Jabopatopuu W B mpupone (HabmromeHue, HW3MepeHue,
AKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIAJICHUE OOYyYalOUUMHUCA YMEHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBaTh M HCIOJIB30BaTh OMOJOTMYECKYI0 WH(OPMAIUIO; MOJIb30BATHCSA
OMOJIOTMYECKON TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHaBIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-3KOHOMMYECKHMHU M  3KOJOTHYECKHUMHU
npo0ieMamMu 4YeOBEYECTBA; OLICHUBATh IMOCIEACTBUS CBOCH NIEATETBLHOCTH TI10
OTHOIIICHUIO K OKpPY’KaloIIeH NpUpPOTHON cpesie, COOCTBEHHOMY 3/I0POBBIO U
3[I0POBBIO  OKPYXKAIOLIUX  JIIOJIeld; OOOCHOBBIBATH U  COONIOJATh  MEPHI
npodrakTHK WHGEKITMOHHBIX 3a00J€BaHU, TIPaBUIA TTOBEJCHUS B NIPHUPOJAC U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KMU3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsaX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE Hay4YHbIE OTKPBITUSA B 00JIaCTH OMOJIOTHH;

pa3BHUTHE Y OOyYAIOMIMXCA UHTEJUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IPOLIECCE 3HAKOMCTBA C BBIJAOIIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHMOJIOTHH, pEIIaeMbIMU €10 MpoOJieMaMH, METOA0JoTuen
OHMOJIOTUYECKOTO UCCJIeIOBAHMUS, MIPOBEICHHUS HKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHUM, PEeIIeHHs] OMOJOrMYECKUX 3a7a4, MOACIUPOBAHUS OMOJIOTMYECKHUX
00BEKTOB U MPOLIECCOB;

BOCIHTaHUE Yy 00YyYaIOIKXCs [IEHHOCTHOI'O OTHOIICHUS K KUBOM MPHUpPOJE B
IIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOH,



TEeHETUYECKOM TpaMOTHOCTH, OOWIeHd KyJIbTYpbl TMOBEACHHUS B MPHUPOJE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUH;

npuobpeTeHre  OOyJaroIIMMHUCA  KOMIETEHTHOCTH B pallMOHaJIbHOM
IPUPOJIOTIONH30BAaHUH  (COOIOZCHHE MpaBWJI TOBEACHUS B TPUPOIE, OXpaHbI
BUJIOB, DKOCUCTEM, OUOochephl), COXpaHEHUH COOCTBEHHOTO 37I0POBbSI M 370POBBS
OKpyXXaromux  Jojaed  (cobmtogeHuss Mep NpPOoPUIAKTUKKA — 3a00JICBaHUMH,
obOecrnieueHre OE30MAaCHOCTH JKU3HEACATCIHHOCTH B YPE3BBIYANHBIX CHUTYAIHIX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUWA U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHME  YCIOBUUA I  OCO3HAHHOTO  BBIOOpa  OOy4YarOMIMMHUCS
UHINBUY ATbHON o0Opa3oBaTeIbHOM TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCTIEAYIONEMY TPOPECCHOHATHPHOMY CaMOOMIPEIEICHUI0, B COOTBETCTBUU C
WH/IMBHIyaJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHoHa.

OO1iee unMcao 4yacoB, OTBEACHHBIX HA M3y4YeHHE OMOJIOTHUHU Ha yriryOJeHHOM
YpOBHE cpeaHero obmiero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heenmo), B 11 kimacce — 102 gaca (3 gyaca B Heeio).

OT16op opraHu3alMOHHBIX (OPM, METOJIOB M CPEACTB OOy4EeHUS OUOJIOTUH
OCYIIECTBIISICTCS ¢ Y4ETOM CHEHH(PHUKU €ro COACpKaHWS M HANpaBICHHOCTH Ha
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

O0s13aTeNnbHBIM yCIIOBUEM MPU 00yUEeHUU OMOJIOTHH Ha YTi1yOlIEHHOM YpOBHE
SABIIIETCSL TPOBEJEHUE JTa0OpAaTOPHBIX W MPaKTUYECKHX paboT. Takxke yuacTue
00y4aromuxcsi B BBIOJIHEHUN MPOEKTHBIX M y4eOHO-HCCIIEI0BATEIbCKUX padoT,
TEMaTHKa KOTOPBIX  OINpEeNseTcs Y4YUTeleM Ha OCHOBE HUMEIOUINXCS
MaTepPHUAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJEPXAHME OBYUYEHUA
10 KITACC

Copnepxxanue TporpamMMmsbl, BBIJIECICHHOE KYpcusom, HE BXOAUT B MPOBEPKY
rocyiapctBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemenHass OMOJIOTHS — KOMITIEKCHasl Hayka. KpaTkas ucTopust pa3BUTHS
owosoruu.  buojornuecknue HaykKd W H3ydyaeMble ~HMH  IIPOOJIEMBI.
DOyHIaMEHTaJbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHbBIC HCCICAOBAaHUS B
OuoJIoruu.

3HavyeHue Onojgornu B (HOPMHUPOBAHHHM COBPEMECHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. IIpodeccun, cBszaHHbie ¢ Ouojorueil. 3HaueHUE OMOJOTHHM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOJBL.

JdemoHcTpanun

[Toptpets: Apucrorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. [lapsuH,
V. T'apseun, I'. Mengnens, B. U. Bepnanckuit, U. I1. [TaBnos, U. 1. Meunnkos, H.
N. BaBunos, H. B. Tumodees-Pecorckuit, [Ix. Yorcon, ®@. Kpuxk, /1. K. benses.

Tabmuubl 1 cxembl: «CBsi3b OMOJIOTMM C JIpYrUMU Haykammu», «Cucrema
OMOJIOTMUECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U MX U3Y4YeHHUE

JKuBpie cuCTEMBbl Kak mpeaMeT wu3ydeHuss Ouosioruu. CBOWMCTBAa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb M IEJIOCTHOCTb,
CJI0XHOCTh W YINOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCIIPOU3BEACHUE, PA3APAKUMOCTh, U3MEHUYUBOCTD, POCT 1 PA3BUTHE.

YpoBHM OpraHM3ald >KUBBIX CHCTEM: MOJEKYJISIPHBIN, KJIETOYHBIMH,
TKAHEBBIM, OpPraHU3MEHHBIM, MOMYJISIHUOHHO-BUI0OBOM, 3KOCUCTEMHBIN
(OnoreoueHoTnueckuit), oOuochepupiii. Ilpoueccbl, NpouCXOnAIIME B KHUBBIX
cuctemax. OCHOBHBIC TPHU3HAKH JXKUBOTO. JKW3HB Kak ¢opMa CyIIECCTBOBAHUS
Martepud. Haykn, n3ydaromiue >KxMBbl€ CUCTEMbBI HA PA3HBIX YPOBHSX OPraHU3alliH.

N3ydenue xuBbIX cucteM. MeToasl Ouonornyeckoi Hayku. HabGmronenwue,
M3MEpPEHHE, SKCIIEPUMEHT, CUCTeMaTr3alus, MetaaHanus. [[oHsTue o 3aBUCUMON U
He3aBUCHUMOW mniepemeHHOM. IlmanmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3z6poc B Owuonornmueckux mgaHHBIX. OIEHKAa JOCTOBEPHOCTH TOJYYCHHBIX
pe3ynbTaTtoB. [IpuymHBI HCKaXX€HUS pe3ysbTATOB J3KcrnepuMeHTa. I[loHsTue
CTaTUCTUYECKOIrO TECTA.



JdemoncTpanuu

Tabmuubr u cxembl: «OCHOBHbIE TPU3HAKU KU3HW», «buonoruueckue
cucrteMmbl», «CBOWCTBa JKMBOM Marepum», «YPOBHU OPraHU3aLMM KUBOU
npupoab», «CTpoeHHE KUBOTHOM KIETKM», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHoB YEJIOBEUYECKOTo opraHusMay, «buoreouenos», «buochepa», «Metoas
W3YUYEHHUSI )KUBOU TTPUPOJIBD».

OGopynoBanue:  jaboparopHoe  oOOpynOBaHME  JUIsi  TPOBEJCHUS
HAOJIIOICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «Vcnonp3oBaHuEe pa3IUYHBIX METOHOB IPHU
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorus KJIeTKu

Knetka — cTpykTypHO-QyHKIIMOHaNbHAA eAWHHUIA KuBoro. Hcropus
oTKpbITUsA KieTku. PaboTtsl P. I'yka, A. JleBenryka. Kinerounas teopus (T. [LIBaHH,
M. Ineiinen, P. BupxoB). OCHOBHBIEC MOJIO)KEHHS COBPEMEHHOM KJIETOYHOM
TEOPUH.

Meroabl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOMUS,
xpoMmarorpadusi, 3mekTpodopes, METol MEUYEHBIX aTOMOB, AU(GEepeHIuaIbHOE
HeHTpU(yTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @uxkcuposannvix
Kiemok. DIEeKTpoHHas MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemoHncTpanuu

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

Tabnuubl u cxembl: «CBETOBONH MHKPOCKOT, «DNEKTPOHHBI MHKPOCKOID,
«HcTopus pa3BUTHS METOJOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuueckas padora «/3yueHue METOAOB KJIETOYHOM OHUOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHuaIbHOe EHTPUPYTUPOBAHUE,
[TLIP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHAYECKAN COCTAaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIJIEMEHTHI.
Boma n e€ ponap Kak pacTBOPUTENS, PEAreHTa, y4acTHe B CTPYKTypPHPOBAaHUU
KJIETKH, TETUIOPEryJsiiui. MuHepaibHble BEIIeCTBa KJIETKH, UX OHOJIOrHYecKas
poJib. PoJib KATHOHOB M AaHHOHOB B KJIETKE.

Oprannyeckue BellecTBAa KIETKA. buonornmyeckue mnoiauMmepsl. benkwu.
AMMHOKHCIIOTHBIA cocTaB 0eskoB. CTpyKTyphl OelKoBOW Mojekyisl. [lepBuunas
CTpyKTypa Oeika, MNenTHAHas CBsA3b. BTopuyHas, TpeTW4Has, 4YeTBEpTHYHAs
cTtpyktypsl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukaruss  OenkoB.



buonorunyeckue Gpynkuun 6emkoB. [Ipuonasi.

YrneBoasl. MoHOCaxapuibl, JUcaxapuibl, OJUTrocaxapyuibl U MOJIHCAXAPUIBIL.
OOuuit  1aH CcTpoeHuss U (PUBUKO-XUMHYECKHE CBOMCTBA  YTJIEBOJIOB.
buonornueckne GpyHKIIMU yTiIeBOIOB.

Jlumuaet. ['uapodunsHo-TUApOPOOHBIE CBOMCcTBA. Kitaccudukanus Tunumos.
Tpurnunepunbl, QGocPonumnuasl, BOCKH, cTepounbl. buonoruueckue ¢QyHKIUN
aunuaoB. OOume cBONCTBAa OMOJIOTMUECKUX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, TIOJYIIPOHULIAEMOCTb.

Hyxneunnoseie kucinotel. JJTHK u PHK. CtpoeHne HYKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun xomruiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxaenue u ouonornueckue Gpynkuun JIHK.
Buael PHK. ®yukuuu PHK B kieTke.

Crpoenue Monekynsl AT®. Makpospruueckue cBa3u B Mmoiiekyie ATO.
buonornueckne pynkmuun AT®. BoccTaHoBiieHHBIE IEPEHOCUYUKH, UX (QYHKIIUU B
knetke. [lpyeue wuyxneozuompugocgpamoer (HT®). CexenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrpyktypHas Ouojorusi: OMOXUMHYECKUE U OMOo(U3NYECKUEe UCCIEIOBAHUS
CoCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMoiekyn. Mooenuposanue
CmMpyKmypol U QYHKYUll OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
OpeanuyecKull CUHme3 OUOMOEKYI U UX HENPUPOOHBIX AHANO0208.

JdemoHncTpanuu

[Toptpersr: JI. Ilonunr, Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiuH,
®. Caurep, C. [Ipy3unep.

Juarpammer:  «PacnpeneneHnue XMMUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «Pacnpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuier u cxeMmbl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MOJIEKyJbl BOJb», «BemecrBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBON MOJIEKYJb», «CTpOCHHUE MOJIEKYII
yriieBooB», «CTpoeHne MoJieKyn JHUOuAoB», «HyKIEMHOBBIE KHUCIOTBI»,
«Crtpoenue Mosnekysibl ATOy.

O6opynoBanue: XUuMHUYECKas ocyZa U 000pyA0BaHHE.

JlabopaTtopHas pa6ora «O0Hapy)eHHE OCTKOB C TTOMOIIBI0 KAYECTBEHHBIX
peaKiui».

JlabopaTtopnass  pabora  «lcciemoBaHue  HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUN KICTKH

Tumel KIETOK: 3yKapuoTHuecKas U Mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crtpoenue npokapuoTHieckoit kineTku. KinerouHnas crenka 6akTepuil 1 apxen.



Oco0EHHOCTH CTPOCHUSI TeTepOTPOPHONW ¥ aBTOTPOGHON MPOKAPHUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapuoOT B OMOILIEHO3aX.

Crpoenue U (YHKIIMOHUPOBAHHE DYKapUOTHUECKON KIICTKH.
[Ina3matnueckas wmemOpana (riazmanemma). CTpykTypa IJIa3MaTHYECKOU
MeMOpanbl. TpaHCOPT BeIECTB Yepe3 IMIa3MaTUYecKyt0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeryéHnas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
aKTUBHBIM TpaHcmopt). llomynmponuniaemocts MeMOpanbl. PabGota HaTpwmii-
KaJIUEBOTO Hacoca. DHAOLMTO3: MUHOLMUTO3, (aromnuTo3. Dk3ouuTo3. KierouHas
crenka. CTpykTypa v QyHKIIMHM KIETOYHON CTEHKU PACTCHHM, TPHOOB.

[urtonnasma. [luto3omns. [{utockener. [puxenne nuromiazmbl. OpraHou bl
kinetkd. OnHOMeMOpaHHBIE OpraHoubl KIETKH: JHAOIJIA3MaTHYecKas CeTh
(BIIC), anmapar I'onabaku, TU30COMBI, UX CTpoeHHE U (yHKIMH. B3auMocBs3b
OTHOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpOeHHE TPaHyJISIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus oenxos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. ['nmamkuii  (arpaHyssIpHBIN)  SHIOMUIA3MATHYECKUIN
perukynyM. CekperopHas ¢yHkius annapata ['onbmku. Moouguxkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopT
BEIIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpTraHOWABI  KJIETKH:  MHUTOXOHJIPWHU,  IUIACTHUJIBI
Ipoucxoocoenue mumoxonopuii u nracmud. Cumouocenes (K.C. Mepeocrkoeckuii,
JI. Mapeynuc). CtpoeHne W (QYHKIMHM MHUTOXOHApUNA ® TuiactTuia. llepBuunsie,
BTOPUYHBIE W  CJIOXKHBIE  TUIACTUABI  (POTOCHHTE3WPYIOMIMX  JYKapHOT.
XIIOpOIUIACTHI, XPOMOILIACTBHI, JISMKOIIACTHI BBICIIIMX PACTCHUM.

HememOpanubie opranoussl kietku CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHOUI0B KJICTKH. Pu6ocomer. Ilpomedsicymounvie Qunamenmeoi.
MukpodunameHTsl. Axkmunogvle Muxkpogunamenmol. MpblIIEUHbIE  KIIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblx Kiemox. MukpoTpybouku. KnetouHbiid
neHtp. CTpoeHWe U JBWKEHWE JKTYTHKOB W PECHUYEK. MUKpOTpyOOUKH
nuTomia3mel. LleHTpuons. benxu, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

SAnpo. OGomouka sipa, XpOMaTHH, KapuoIjiazMa, SAPBIIIKA, UX CTPOCHHUE U
bynknun. SnepHbiii 6enkoBbIM MaTpukc. [IpocTpaHCTBEHHOE pPaCHOJIOKEHUE
XpoMocoM B HUHTep(ha3sHOM siape. Idyxpomamuu u 2emepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. Jlunamuka s0epHOU 000104KU 6 Mmumosze. Aoepnblil
MPaucnopm.

Krnerounsie Briarouenus. CpaBHUTETbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOIA).

JdemoncTpanuu

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



Tabmumbsl u cxembl: «CTpoeHHE 3YKApUOTHUYECKON KieTku», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpOo€HME  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUW, «A1po», «CTpoeHne NPOKAPUOTHUUECKON KIETKI.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpETapaThl 0aKTepUaIbHbIX KIECTOK.

JlabopaTtopnass padora «M3ydeHne CTpOEHHS KIETOK Pa3IMYHbIX
OpPraHu3MOB.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

Jlabopatopnas pabGora «MccienoBaHue IulasMoiiM3a M JeIia3Moin3a B
PACTUTEINIbHBIX KIIETKAX).

IIpakTnueckas  padora  «l3ydyeHue  [OBWKEHUA  LUTOILIA3Mbl B
PACTUTEINIBHBIX KIIETKAX).

Tema 6. O0OMeH BelIecTB M NPeBpallleHUe JHEPIUH B KJIETKe

AcCuMMWISLINA U TUCCUMWIIALINAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPO(HBIN W TeTepOoTPOQHBIA. YdUacThe KHUCIOpOJa B OOMEHHBIX
mpoleccax. JHepreTudeckoe oOecrieyeHue KieTku: mpespamenue ATD B
oOMeHHBIX Tmporieccax. DepMeHTaTUBHBIM XapakTep peakuuil KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHUE, CBONCTBA MU MEXAaHU3M JICUCTBUSI.
Kodepmentsl. Otianuns GepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
AKTUBATOPHl U OENKU-UHTHOUTOPHL. 3aBUCHUMOCTb CKOPOCTH (PEpPMEHTATHUBHBIX
peaklMii OT pa3IMUHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYEeCKUX BellecTB B KkieTke. DotocunHTes.
AnoxcueenHvlll U oKkcuceHHblll omocunmes y 6axmepui. Ceemocobuparoujue
nUeMeHmbvl U NUSMEeHMbl PeakyuoHHo20 yenmpa. Ponb XJI0poImiacToB B IpoLecce
dboTocunTeza. CreroBast u TeMHOBast (pa3bl. Pomoovixanue, Cs., C,. u CAM-munol
@pomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbX (aKTOpOB
Ha CKOpOoCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHHTES. Pa3noo6pasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUUUpPYIOIIHE OaKTepuu, Kene300aKTepuu, CepoOAKTEPUH, BOJOPOAHbBIE
OakTepuu. 3HaUYEHUE XEMOCHUHTE3A.

AHa’poOHbIe oprau3Mbl. Buaesr Opoxxenus. [lpomykTel OposkeHHs] W HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MMKPOOPraHM3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM B BO30YAUTENH OOJIE3HEH.

AspoOHBbIe OpraHu3MBI. Oransl JOHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN dTaN. [ THKOIN3 — OECKUCIOPOTHOE PACIIEIIIICHUE TIFOKO3BI.

buonornueckoe okuciaeHUe, WIK KIETOYHOE AbIXaHUe. POap MUTOXOHIpHUI B
npoleccax ouonornyeckoro okucienus. [{uknuueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cumnmazer. llpeumyniecTBa a’poOHOTO MyTH



oOMeHa BeIecTB nepes aHadpOOHBIM. DP(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanuu

[Toptpersr: k. Ilpuctin, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourenbsrapar, 11. Mutuem, I'. A. 3aBap3us.

Tabmuier 1 cxembl: «@oToCHHTE3», « DHEpreTudeckuii oomMen», «brnocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYAOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass padora «l3ydyeHue  KATAIUTUYECKOM  AKTUBHOCTHU
dbepMeHTOB (Ha IpUMEpe aMIIIa3bl UK KaTajaasbl)y.

JlabopaTtopnas pabGora «M3ydeHue (epMEHTATUBHOIO pACIICIIIICHUS
MEPOKCHU/JIa BOJIOPO/Ia B PACTUTEIILHBIX U dKUBOTHBIX KJIETKaX).

JladbopaTtopnass padora «CpaBHeHue mpoileccoB (OTOCHMHTE3a U
XEMOCHHTE3a».

JladopaTopHasi padoTa «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHH.

Tema 7. HacaeacrBeHHass uHGopManus U peajin3anus eé B KIeTKe

Peakuun matpuuHoro cuHtesa. [[pUHIMI KOMIUJIEMEHTAPHOCTU B PEAKITUSIX
MaTpU4YHOro cuHTe3a. Peanmzanus HacnenctBeHHou nHpopmanmu. ['enernyeckuit
KOJI, ero cBoucTtBa. TpaHckpumnius — Marpuusblii cuHTe3 PHK. Ilpunumms
TPAHCKPUIIUMU: KOMIUIEMEHTAPHOCTbh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue TpancnoptHbix PHK B 6nocunrese Genka.
YcnoBus Ouocunre3a Oenka. KomumpoBanue amuHOKuCIOT. Pomp pubocom B
OuocuHTese Oenka.

Cospemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U AYKAPUOT. Perynsius akTUBHOCTH T€HOB y MpokapuoT. ['umotesa
onepona (d. XKakob, XK. Mano). MonexynsapHvie mexanuzmvl IKCNPECcUu 2eHO8
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsuus 0OMEHHBIX
IPOLIECCOB B KJETKe. KileTOuHbIN roMeocTas.

Bupycel — HekieTounbie (hOpMbI )KU3HU U 00NHUraTHelie napa3utbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHvllti Yuki
JHHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, o6axmepuoghazos.
Obpamnas mpanckpunyusi, pegepmasa, uHmezpasa.

Bupycubie 3aboneBanust dyenoBeka, uUBOTHBIX, pactenuid. CITNJ, COVID-
19, conuanbHble U MEIUIIMHCKUE MPOOIEMBI.

buoungopmamura: unmeepayus u ananuz oonvuux maccusos («bigdatar)
CMPYKmMypHuIX Ouoio2udeckux 0anuvix. Hanomexnonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsbl 00cmasKu 1ekapcms.

JdeMoHcTpanuu



[Toptpetsr: H. K. Koubios, 1. 1. UBanHoBCKHA.

Tabmuier 1 cxemsl: «buocunTes G6enka», «I'enernueckuit koa», «Bupyce»,
«bakrepuodarmy.

IIpakTuueckas padora «Co3anre MOJIEIIU BUPYCAY.

Tema 8. ZKu3HeHHBbIN MUK KJIETKHU

Knerounsléi 1uki, ero mnepuoasl u perynsanus. Wutepdaza u MuUTO3.
OcobeHHOCTH mMpolieccoB, MpoTekawmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[lpecuntetTndyeckuit  (MOCTMUTOTUYECKUM),  CHUHTETHUYECKHH U
MOCTCHHTETHYCCKHUH (MPEMUTOTUICCKUI ) TIEPHOIBI HHTEP(DA3HI.

Marpuunbii cunte3 JHK — permmukanms. [Ipunnuner perummkanuun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, aHTUNAPAIIIECIBbHOCTb.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u

Tenomepaza. XPOMOCOMHBIH HaOOp KJIETKM — KapuoTul. JIUmiouaHwlii W
rariouaHeIA  HAO0OpPe  XpomocoM. ['omomornuynbie Xpomocombl. [lonoBwie
XPOMOCOMBI.

Henenue xnetkn — wmuTo3. Craguum MHTO3a W MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. Kapuoknne3 n nuToknHe3. buosormdeckoe 3HaueHue
MUTO3a.

Perynsiuus mutoTmyeckoro uukina kietku. [Iporpammupyemasi KiaeTodHas
rubesnp — arnomnTo3.

Kinerounoe snpo, XpoMocombl, (PyHKIIMOHAJIbHAas TeHOMUKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kiemokx. «ljugposas
KiemKkay — buoungopmamuueckue mooenu QyHKYUOHUpOBaAHUsl KIemKuU.

JdemoncTpanuu

Tabmuupbl 1 cxembl: «KU3HEHHBIH HUKI KIETKW», «Muros», «CrpoeHue
xpomocomy, «Pemmkanus JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuUT03 B KJIETKax
KOpEIIKa JTyKay.

JlabopaTtopnass  pabora  «M3ydyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIPEapaTaxy.

JlabopaTopHnasi paGora «Ha0mroieHe MUTO3a B KJIETKaX KOHUMKA KOPEIKa
JdyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. CTpoenue u GQyHKIIUM OPraHNU3MOB

buonorunueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcOoOEHHOCTH ~ CTPOEHHSI M JKU3HEACSATENBHOCTH  OJHOKIETOYHBIX
OopraHu3MoB. bakTepuu, apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOUHbBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoJIOHWaNbHbIE OPTraHU3MBI.

B3anmocBs3p 4acTell MHOTOKJIETOYHOIO OpraHu3ma. [KaHW, OpraHbl M



cucteMbl opranoB. OpranusM Kak e1uHoe 1enoe. ['omeocras.

Tkanum pacrenuii. TuIBI  pacTUTENBHBIX TKaHEW: oOpa3oBaTebHasl,
MOKPOBHAsI, TMPOBOJsAIIAsA, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTPOECHUS,
(GYHKIMI 1 pacmonoXeHHs TKaHEeH B OpraHax pacTeHU.

TkaHM XKUBOTHBIX M YEJOBEKA. THIIbI KMUBOTHBIX TKAHEH: IMUTEIIHAbHAS,
COCIMHUTENbHASA, MbIllIeyHasi, HepBHas. OcOOEHHOCTH CTpoeHUs, (QYHKIHMN U
pacmoJIOKEeHUsI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opranel. BereratnBHple M TI'e€HEpaTHWBHBIE OpraHbl pacTeHui. Opransl H
CHCTEMBI OPTaHOB KUBOTHBIX U Ye0BeKa. DYHKIUHA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblii M BHyTpeHHUl ckener. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEMH.

JIBmkeHne  opraHu3MoB.  JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oMTHOE, KTYTHKOBOE, PECHUYHOE. JIBMKEHHUE MHOTOKJIETOUYHBIX PaCTCHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediiekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKMCIONO Trasa |
MHHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPHUKIIETOYHOE TNHUIIEBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENILHOTO TpakTa. [lumesapurenpHble xene3pl. llumieBapurenbHas
CHCTEMAa YEJIOBEKA.

Jlpixanue opranu3mMoB. JIpixanue pacteHuid. JIpixanue sxuBOTHbIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIETKU. KoxkHOE npixanue. /[pIxarenbHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J(prxanue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOMOHHOE  YCIOKHEHUE CTPOEHUSI JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JlpIxaTenpHasi cucTemMa uesioBeka. MeXaHu3M BEHTWISUUM JIETKUX y NOTUIl U
MJIEKOMUTAOMUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHM.
Tpancnopt BewlecTB y JKMBOTHBIX. KpoOBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru xkpoBooOpaiieHusl. IBOJIOLUOHHbBIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKHBOTHBIX. PaboTa
CepAua u €€ peryJssus.

Beigenenue y opranu3MoB. Beinenenue y pacteHuil. Beimenenue y
KUBOTHBIX. CokparuTenbHble Bakyoiau. Opranbl BbigeneHus. DunbTpanus,
CeKpelusl U 00paTHOE BCACHIBAHME KAK MEXaHH3Mbl PA0OTHI OPTaHOB BBIJCICHUS.
CBsi3b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMu. Boeienenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u QyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.



3ammTa y OpPraHu3MOB. 3allldTa y OJHOKIETOYHBIX OpraHu3moB. CHOpBI
OakTepuii M UUCTHI MPOCTEHIIMX. 3almUTa Yy MHOTOKIETOYHBIX pacCTEHUMU.
Kyrukyna. Cpeacrsa macCMBHOM M XUMHAYECKOM 3a1UThl. DUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NIPOU3BOIHEIE.
3amura opranu3ma OoT OonesHeil. IMmyHHas cuctema yenoBeka. KieTouHbd u
TYMOpPaJIbHBI HUMMYHHUTET. BpoxXAEHHBIN W TpUOOPETEHHBIM creruduIecKuii
uMMyHUTET. Teopust KioHajdbHO-cenekTuBHOro uMmmynurera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MoB. Poib BpoKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3200JI€BaHUII.

PaznpaxxumocTts u  peryjasuMs |y  OpraHusmoB. Paznpaxumocts vy
OJHOKJICTOUHBIX OpraHu3MoB. Takcucel. Pazgpaxumocts u  peryjsinus  y
pacteHui. POCTOBBIE BEMECTBA U UX 3HAYCHUE.

HepBHas cucrema u pednexkropHas peryiduus y XUBOTHBIX. HepBHas
cucTeMa M €€ OTJeNbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTJeNbl TOJOBHOIO MO3ra MO3BOHOYHBIX JXKMBOTHBIX. Pedrnexc u
pednexropHas ayra. bezycioBHble U yCIIOBHBIE pe(IIEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAA CUCTEMA KUBOTHBIX W YEJIOBEKA.
JKeme3pl HHOOKPMHHOM CHUCTEMBI M KX TOPMOHBL. JleHCTBHE T'OPMOHOB.
B3auMocBs3p HEpBHOW U SHIOKPUHHOW cucTeM. [ umoramamo-runoduzapHas
cucrema.

JdemoHcTpanuu

[Toprper: U. 11. ITaBnos.

Tabmuupl m cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOrOKIETOUYHBIE
Bojopocnm», «bakrepumn», «lIpocrelimmue», «Opranbl LBETKOBBIX PACTEHHI,
«CucremMpl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pacrenuil», «KopHeBbie cuctembl», «CTpoeHue cTedisy,
«CTtpoeHne IUCTOBOM IUIACTUHKW», «TKaHUW MKHUBOTHBIX», «CKEJIET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpl1euHas CHUCTEMAY,
«BblgenurenbHas CUCTEMay, «IHIOKPUHHAsA cUCTeMa», «CTpOEHHE MBIIIIbDY,
«MAmmynuter»,  «KumeunonosoctHsie», «CxemMa  TUATaHUA  PACTECHHI,

«KpoBeHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THAPHIY,
«Ctpoenue mnanapun», «BHyTpeHHee cTpoeHue aoxaeBoro uepBs», «HepBHas
cucremMa  pbid», «HepBHas cucrema narymkm», «HepBHas  cuctema
npecMmbikaonuxcs», «HepBHas  cucrema  nTum», «HepBHas — cuctema
MIIEKOTIUTAIONNX», «HepBHas cuctema yenoBekay, «Pediexcy.

OOopynoBaHHe: CBETOBOW MHUKPOCKOI, MHUKPONpENapaThl OJHOKIETOYHBIX
OpPraHM3MOB, MHKpOIIpenapaTbl TKaHEH, pPaKOBUHBI MOJUIIOCKOB, KOJUIEKLIUU
HACEKOMBIX, UTJIOKOXKHX, HBBIE SK3EMIUISIPbl KOMHATHBIX pacTeHUl, repdoapuu



pacTeHHMil pa3HbBIX OTHAEJIOB, BIAXHbBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyoBaHuE AJi IEMOHCTPALIMK MIOYBEHHOT'O U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacIIeruieHns Kpaxmaia u OelIKOB Mo IeHCTBUEM (EepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALUX OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKHUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHHI, MOJIENIA TOJIOBHOTO MO3Tra Pa3jNYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHue TKaHE pacCTCHUI».

JlaGoparopHasi padora «3ydyeHue TKaHE )KUBOTHBIX).

JlabopaTtopHas padora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. PazMmHOkeHUE 1 pa3BUTHE OPraHM3MOB

®opMbl pa3MHOXKEHHUS OpraHM3MOB: Oecrosioe (BKJIIOYas BETreTaTUBHOE) U
nojsioBoe. Buasl  Oecronoro  pa3MHOMXKEHUS:  MOYKOBAaHUE,  CHOPYJISAIuS,
(¢parmMeHTanuys, KIOHUPOBAaHUE.

[TonmoBoe pasmuoxkenue. IlosoBbie KII€TKU, WM rameThl. Meio3. Craauun
Mmeino3a. [loBenenne xpomocom B Meio3e. KpoccuHrosep. buomornyeckuii CMbICI
Melo3a W TIOJIOBOro Iporecca. MeWo3 M €ro MecTo B JKU3HEHHOM IMKIIE
OpPTraHU3MOB.

[IpenzaponspiieBoe pazBurue. ['amerorenes y uBOTHBIX. [10JI0BBIE KEIE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KJIeTOK. Crepmarorenes u ooreHe3. Ctpoenue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre #  A3MOpPUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WNHauBHlyanbHOE pa3BUTHE OPraHU3MOB (OHTOIEHE3). DMOPHUOJIOrUs — HayKa
0 pPa3BUTUU OPTaHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u mooeru mopghocenesa. Ctaguu >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpobOnenune. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bracmyna, munwi
onacmyn. OCOOCHHOCTH APOOJICHUS MJICKOIMTAIOMINX. 3apOJIBIIICBhIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEH U3 3apOIbIIIEBBIX JTUCTKOB. B3auMHoe
BJIUSIHUE YacTeil pa3BUBAIONMIETOCS 3apojbllia (SMOpPUOHANbHAS WHIIYKILIHS).
Jakimagka IUIaHAa CTPOEHMS KMBOTHOTO KaK  PE3yJibTaT  HMEPAPXUUYECKHUX
B3aUMOJICUCTBUI TE€HOB. BrnusHue Ha 3>MOpPHOHANIBHOE pPA3BUTHE PA3JIMYHBIX
(aKkTOpOB OKPY’KAOIIEH CPEIbI.

Poct u pasButhe xuBOTHBIX. IlocTomMOpuoHaNbHBIN TiepuoA. Ilpsmoe u
Henpsimoe pas3BuTue. Pa3zButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3HAYEHHE NPSIMOTO U HEMNPSMOTO
pa3BUTHS, UX PacHpoCTpaHEHUE B HpupoAe. TUmbl pocTa XKUBOTHBIX. DaKTOPHI
PETYJSIUU POCTA )KUBOTHBIX U YesioBeka. CTaauu MoCTIMOPUOHATBHOTO PA3BUTHUS
y ’KMBOTHBIX U uenioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak



OMOJIOTUYECKHE TTPOIIECCHI.

PazmHoeHne u pasButue pacteHuid. ['ametodut u cropodur. Meiio3 B
KU3HEHHOM IuKIe pacTeHuid. (OOpa3oBaHue CHop B Ipolecce Menosa.
l'amerorene3 y pacreHuid. OIUIOOOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOE OIIOOTBOPEHUE y IMBETKOBLIX pacTeHuid. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl PEryJisiiid OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHncTpanuu

[Toprpetsr: C. I'. Hapamnn, X. Hlnemas.

Tabmuiel u cxembl: «BereratuBHOe pasMHOXeHHE», «THIBI OECIonoro
pa3MHOXKEHUD», «Pa3MHOXKEHHE XJIaMHIOMOHAb», «Pa3MHOMXEHHE SBIIIECHBI»,
«Pa3MHOXeHUEe TUAPBD, «Menosy, «XpoMocoMmbly, «l'ameroreHnesy», «CTpoeHue
SIMUEKJIETKH U crepmaro3onaa», « OCHOBHBIE CTaauud OHTOreHesa», «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButne wmaickoro xyka», «PasButrue capaHum,
«Pa3Butue narymku», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CtpoeHue ceMsH OJHOJOJBHBIX U JIBYJOJBHBIX PACTEHUN», «KU3HEHHBIN ITUKII
MOPCKOM  KamyCTbD», <« Ku3HEHHBIM UHMKI MXa», <«KU3HEHHBIH  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBDY.

OO6opymoBaHme: CBETOBOM MHUKPOCKOI, MHUKpPOIpENaparhl SUIEKICTOK |
CIIEpPMATO30UI0B, MOJENb «L MK pa3BUTHS JISATYLIKH.

JlaGoparopHas padora «l3ydeHue CTpOCHHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHUKPOIPENapaTax».

IIpakTnuyeckas padora «BpIiBIEeHHME NPHU3HAKOB CXOACTBA 3apOJBIIIEH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHE OpraHoB pPa3MHOKEHHUS BBICHINX
pacTEeHUIN.

Tema 11. I'eHeTnka — HayKa 0 HaCJeACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Ucropust craHoBNeHUsS W pPa3BUTHUA TEHETUKU Kak Hayku. PaGorter T
Menpnens, I'. ne ®pusza, T. Moprana. Poiib OT€YECTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. Konbiora, H. U. BaBuniosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE T€HETUYECKUE TTOHSATUSA U CUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JIOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, TUOPHUIBI, TEHOTHUIT, ()EHOTHII.
OcHOBHBIE ~ METOABI  TCHETHUKHU:  T'HOPUIIOTOTUYECKUM,  LUTOJOTHUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKU.

JdemoncTpanuu

[Toptpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. H.



Basunos, A. H. benozepckuid, I'. 1. Kapneuenko, 0. A. ®uwiunuenko, H. B.
TumodeeB-PecoBckui.
Tabnuirel 1 cxembl: «MeToIbl TeHETUKINY, «CXeMbl CKPEIIMBAHUS.
JlabopaTtopnass paGora «/Ilpo3odmna Kak OOBEKT TEHETHUYECKHX

UCCIIEOBAHUID).
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii  3akoH MeHaenss — 3aKOH

eAMHO00pa3us rHOpUI0B MepBoro nokojeHus. [Ipasuno nomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paclieIuIeHus NPU3HAKOB. lluTonornueckue OCHOBBI
MOHOTHMOPHIHOTO CKpelMBaHus. [ umores3a 4yucToThl raMer.

AHanuzupyouiee ckpemnBanue. [[poMeKyTOUHbI XapakTep HAcJIEIOBAHMUS.
Pacmieruienne npu3HaKoB MPU HETIOJHOM JOMUHUPOBAHUH.

JurnOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HaClIeJOBaHUs ~ MNpu3HaKkoB.  lluTomornyeckue  OCHOBBI  JUTHOPUAHOTO
CKpEILUBAHU.

CuermienHoe HacienoBaHue npuszHakoB. Pa6orsl T. Moprana. CuermiieHHOe
HACJIEJOBAaHUE T'€HOB, HAPYILICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBI MEXaHHU3M OMPEACIICHUS Moyia. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii M rereporameTHbli mos. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacneaoBanue Npru3HaKkoB, CHEIVIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucreMa. [neriorponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBI ayuienu3M. B3anMoAeiCcTBUE HEAJUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Dnuctas. [Tonumepus.

I'eHeTHyecKkUil KOHTPOJb Pa3BUTUSA PACTEHUI, >KMBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJIIOTMYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (YHKUIHUM.
I'eneTnueckue MexaHU3Mbl CUMOMOT€HE3a, MEXAHU3MbI B3AMMOJEHCTBUS «XO35MUH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['€HeTHuecKwe acrheKThl KOHTPOJS H
M3MEHEHUS HAaCJIEJICTBEHHON MH(POpPMAIIUU B MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuubl u cxemsl: «IlepBblil 1 BTOpo# 3akoHbl Menaens», «Tperuid 3aKkoH
Meunnens», «AHanmu3upymrouiee ckpenuBanuey, «HemoiHoe IOMUHHpPOBAHUE,
«CuerieHHOEe HacJeIOBaHME MPHU3HAKOB Yy apo3oduiiby, «l'eHeTuka moay,
«Kapuotun 4yenoBeka», «Kapuotun apozoduisl»y, «Kapuotunm nOTHIBD,
«MHOKECTBEHHBIN AJUIENN3M», «B3auMOIEHCTBUE TEHOBY.

OOopynoBanue: MoAeNb g JAEMOHCTpAallMd 3aKOHOB €IMHO0Opa3us
ruOpuIOoB TMEpPBOrO TOKOJIEHHWS U pacllelUIeHHs MPU3HAKOB, MOJAENb MJis
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOTO HACIJIECIOBAHUS MPU3HAKOB, MOJEIb IS



JEMOHCTPALlUM CLEIJICHHOIO HACIEIOBaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPHUIHOTO
CKPEIIHUBAHUA Y IPO30(DHITBD».

IIpakTnueckas  padora  «l3ydeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpENIMBaHUA y AP030(DUITBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl mnpu  GopmupoBaHud (peHoTHna.
N3menunBOCTh Npr3HakoB. KauecTBEHHBbIE M KOJMYECTBEHHBIE MPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Moaudukanonsas u3MEHYMBOCTh. Ponb  cpenbl B (OpMHpPOBAaHUU
MOAU(PUKALMOHHON M3MeHunBOCcTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psn u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MoIu(pHKaIMOHHOU
V3MEHUYHMBOCTH.

I'enoTunnueckas n3MeHYMBOCTh. CBOMCTBA T€HOTUITUYECKON U3MEHUYHBOCTH.
Bunbl reHOTUIIMYECKON M3MEHUYUBOCTU: KOMOUHATUBHAS, MYTallUOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTh. Mei03 W MOJIOBOM TMPOIIECC — OCHOBa
KOMOMHATUBHOW U3MEHUYMBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3JaHUU
TeHETUYECKOr0 pa3HooO0pa3us B IMpe/esiax OJJHOTO BU/IA.

MyTauuoHHasT W3MEHYMBOCTb. Buabl MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAHHbICE MyTaluuu. SnepHble U
HUTOIUIa3MaTuyeckue mytanuu. CoMaTUYeCKUe W MOJOBbIe MyTauuu. [IpuyunHbI
BO3HUKHOBEHUs MyTanuid. MyTareHpl W WX BIUMSIHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTALlMOHHOI'O IIpolecca. 3aKOH TOMOJIOTHYECKHX pPsIOB B
HacnenacTBeHHoW m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUHMBOCTHh U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOIb dNULEHEeMUYecKux Gaxkmopos 6
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemoncTpanuu

[Toprpetsr: I'. ne @pus, B. Moranncen, H. 1. Bapunos.

Tabmuupr u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
W3MEHUYHUBOCTB), «KomOunaTuBHas W3MEHYUBOCTbB), «Merio3y,
«OmnonorBopeHuey, «I eHeTHUYecKue 3a00IeBaHUs YeTIOBEKay, « BUIbI MyTaruii.

OO6opynoBanue: XKUBbIe W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHkH (poTorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUJIaMU U3MEHYUBOCTH.

JlaGoparopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(UKAIIMOHHOW HW3MEHYMBOCTH. [locTpoeHne BapHallMOHHOTO psAa H
BAPUALIMOHHOU KPUBON».

IIpakTnueckas padora «Mytanuu y jApo3oduiasl  (HA TOTOBBIX



MUKpOTIpenaparax)».

Tema 14. I'eneTuka yen0BeKa

Kapuotun uenoBeka. MexayHapoaHas NporpamMMa HUCCIEIOBaHUS TE€HOMA
4yenoBeka. MeTonbpl  M3y4eHUsT TE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIOBBIH, LIUTOTEHETUYECKUH, MOMYJIIIIMOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeJICHHE TE€HOTHIA!
MOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[M11P-ananu3a. HacnenctBenHbie 3a001€BaHus YeloBeKa. | €eHHbIE U XPOMOCOMHBIE
Oone3Hu dYenoBeka. boyie3HW ¢ HACIEACTBEHHOM MPeapacroyioKEHHOCTHIO.
3HaueHUEe MEAMIIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUHU T€HETUYECKUX
3a0oeBaHui 4yenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTupoBaHue. CTBOJIOBBIE
KJIeTKU. [[OHSATHE «TE€HETHYECKOro rpysa». DTUYECKHE aCIEKThl UCCIIECIOBAaHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetndeckue (HakTOphl TOBBITICHHOW YYBCTBUTEIHLHOCTH YEJIOBEKA K
bu3rUecKoMy U XMMHYECKOMY 3arpsi3HEHHIO OKpY Karoilen cpeibl. ['eHeTnyeckas
PEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJOTHUSIM.

JdemoHcTpanuu

Tabnuiel u cxembl: «Kapuotun uenoBekay, «MeToJbl U3YUEHUS] TE€HETUKU
yenoBekay, «I[ eHeTnueckue 3a00JIeBaHMs YETTOBEKay.

IIpakTHyeckas padora «CoCTaBJIEHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenexkunst OpranusMoB

JloMecTukanusa W CceneKkuus. 3apoKICHUE CEJNEKIUMU U JTOMECTHUKALIHHU.
VYuenue H. WM. BaBumoBa o IleHTpax mnOpouCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. Poip ceneknuu B CO3JaHMM COPTOB PACTEHUM U IOPOJ]
#uBOTHbIX. CopT, mnopoja, wmTaMM. 3aKOH T'OMOJIOTMYECKHX PSAJIOB B
HacieAcTBeHHOM wu3MeHuuMBocty H. WM. BaBunoBa, ero 3HadeHue i
CEJICKIMOHHOU padoTBHI.

Metoapl ceneKuMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM U
VHJIUBUYaJIbHBIN. Oramnsl KOMOWHAIIMOHHON CCJICKIIHU. HUcnsiTanue
npousBoAuTENed Mo MOTOMCTBY. OTOOp MO TEHOTHUIy C MOMOIIBIO OIEHKU
(¢eHoTHna NOTOMCTBA U OTOOP MO TEHOTHUITy ¢ moMonlbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 KaK  METOJA  CEJCKIMOHHOW  paboThl.
PaanannoHHBIN 1 XUMHYECKUN MyTareHe3 KaK MCTOYHHMK MYTALUN y KyJIbTYPHBIX
dbopm opranusmoB. Mcmonb30oBaHHE T€HOMHOTO PEIAKTHPOBAHUS M METOOB
pekomOuHanTHBIX JIHK 17151 mostyueHust iCXOIHOTO MaTepuaia Jjisi CeeKIUU.

[Tomyuyenue TMOJIUILION/IOB. BuyTtpuBuaosas ruopuaAN3aIys.
bnuskoponcTBeHHOE — cKpemuBaHWe, —wiauW  WHOpuamHr.  HepomactBeHHOE
CKpelniuBaHue, Wik ayropuaunr. ['erepo3uc u ero mnpuduHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rubpuausauud. [Ipeomonenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTEHUI U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHrEe U U3YUYEHUE TE€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX pOAWYCH I CO3JaHUS  HOBBIX COPTOB W THOPHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JH3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YesaxX YAVUUEeHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoO, TUHUL U KPOCCO8, 8
mMoM 4Yucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeodosulx uoeti U nepcneKmueHbIX MexHoI02UlL.

JdemoncTpanuun

[Toptpersi: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JlyxpsiHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuirel 1 cxeMbl: «L{eHTpbl MPOUCXOXKICHUSI U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKUX PSAJOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metonsl cenexkummny, «OTnanénnas rudpuauzanus», «MyTareHesy.

JlabopaTopHasi pabdora «/3yueHue copTOB KyJIbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHasi padora «3ydeHrue METOAOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHHI».

Ikekypeusi «OCHOBHBIE METOABI M JOCTHXKEHUSI CEIEKUHUH PACTEHUN H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLHIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI y4YacTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOPATOPUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

Tema 16. BuoTexHo10rust U CHHTETHYECKAsA OMOJIOTHS

OOBEKThI, MCHOJb3yeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE W TKaHEBbIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEPUCTHUKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOMEUEHNEe, TMOIYYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BuHOZene. Mukpoouonorndecknii cuHTe3. OOBEKTHI MHUKPOOMOIOTHUYECKHUX
TexHonoruii. [Ipon3BoacTBO OenKa, aMUHOKUCIOT ¥ BATAMUHOB.

Co3naHue TEXHOJIOTUH M MHCTPYMEHTOB LIEJICHAIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LIEJIbIO MOJYYEHUS] OPTAHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEYAIOIINECS B IPUPOAE OMOCUHTETUUECKUE Ty TH.

Knerounas unxxenepus. Meroapl KynbTypbl KIETOK M TKAaHEW PAaCTECHUU U
#*uBOTHBIX. KpuoGanku. Comatuyeckas THOpUAM3aLUS U  COMATUYECKUN
smOpuoreHe3. lMcnonb3oBaHue TraruiouoB B CeJIEKUUU pacTeHuil. [lonyyenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
aumumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
SIMIEKJIETOK U KIOHUPOBAHHME JKUBOTHBIX. METOJA TpaHCIUIAHTALIMU SIAEP KIETOK.
Texnonoeuu 0300p08JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20



DPASMHOIICEHUSL CENbCKOXO3AUCTNEEHHBIX KVIbINYD.

XpoMOcOMHass W TeHHasg uHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIeHa U
koHcTpyupoBanue pexkomOuHaHTHbIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmKeHUss W NEPCHEKTHBBI  XPOMOCOMHOM M TI'€HHOM  HHYKEHEPHH.
DKOJOTHYECKHE U ATHUECKHUE MTPOOIeMbl T€HHOM HHKEHEPHUU.

MenunuHckue ouorexnogorun. [loctrenomnaas nudpopas meaunuHa. [T1P-
JMArHocTuka. MeTaOoJIOMHBIN aHalW3, TEHOLEHTPUYECKUH aHajdu3 MpoTeoMa
YEJIOBEKA JUISI OLEHKM COCTOSIHHS €ro 340pOBbi. VICIOJIB30BaHHME CTBOJIOBBIX
kiIeTok. TapretHas Tepamus paka. 3D-Ouommxkenepuss g pa3paboOTKu
(yHIaMEHTAIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHH, CO3/IaHUS KOMILJIEKCHBIX
TKaHEl COUETaHHUEM TEXHOJOTMH TPEXMEPHOIro OMONPHUHTHUHIrA M ckaddosauHra
JUISL PEILIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIULIUHBI.

Co3naHre BEKTOPHBIX BAaKIMH C IEJIbI0 OOecreYeHus] KOMOMHHpPOBAHHOMN
3amuThl OT BOo3Oyautenet OPBU, ycraHoBiieHHME MONEKYJSPHBIX MEXaHHU3MOB
dbynkuunonupoBanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuupl u cxemsl: «/cnoap30BaHE MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxxeHepus», «I'eHHass uHXKEHepus».

JlaGopaTopnas padora «/3ydueHrne o0ObeKTOB OMOTEXHOIOTUN.

IIpakTuuyeckas padora «IlomyyeHne MOTOUYHOKHUCIBIX TPOLYKTOBY.

JKeKypeuss  «bHOTEXHONOrMs — BaXKHEWIIAas MPOU3BOJMUTENIBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIHMOHHBIX MNMPEACTABJICHUN B
OuoJI0TUH

OBomtonmonHass teopust Y. JlapBuna. Ilpeanochuiki BO3HUKHOBEHUSA
napBrHM3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. [lapBuHa.

JIBrkyuiue cuiibl 3Bostonnu BUA0B 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHW3MOB, HACJIEICTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunternueckot Teopun »sBomtounu (CTD). HelrpanbHas
Teopusi  3Boironuu. CoBpeMEeHHas JBOJNIOIMOHHAS  Ouoyiorusa. 3HaYeHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUpA.

JdeMoHcTpanuu

[Toptpersl: Apucrtorens, K. JIunnen, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosee, Y. apeun, C. C. UerBepukos, U. U. llImansraysen, x. Xonaeun, . K.
benses.



Tabmuubr u cxembl: «Cucrema sxuBoit mnpupoabl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymiectB (mo Jlamapky)», «MexaHusm QopMUpOBaHUS
IpUCHOCOOJIeHH y pacTeHuid W >KuUBOTHBIX (mo Jlamapky)y, «Kapra-cxema
MmapupyTa nyremectsus Y. lapsunay, «Haxoaku Y. lapsuna», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoeit», «MHOTooOpasue KylabTYpHBIX (GopM
KarmycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JBWXKYIIUX CHUJ 3BOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTIOLII.

Tema 2. MUKPO3BOIIOLHSA U €€ pe3yJIbTAThI

[TonmysAums Kak sneMeHTapHas eAuHHIa BOIONUU. COBpEMEHHBIE METOBI
OIICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl mnomyisiui. M3meHenue
reHooHJa TOMYJSLUMKA KAaK 3JIEMEHTApHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitn6epra.

OneMeHTapHbIe (DAKTOPHI (IBWKYIIME CHJIBI) SBOJIONMUA. MyTalMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUHMBOCTh. Jlpeld reHOB —  ciydaiiHble
HEHAIpaBJICHHbIE W3MEHEHMs 4YacToT aieiaed B mnonymanusx. Oddexr
OCHOBarens. JIpgexm Oymviiounoco eopaviuika. CHUdCEHUe 2eHemuyecKo2o
pasnoobpazus: npuuunsl u cieocmeus. llposerenue s3gppexma Opeiigha eenos 6
oonvuwux u  maneix  nonyiayusax.  Mwurpanun.  M3omAnms  0OMySsIouUi:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorudeckas (pernpoayKTHBHA).

EctecTBeHHbII 0TOOp — HampaBisomuil Qakrop sBoiouud. DopMbl
€CTECTBEHHOT0  OTOOpa:  JBWXKYIIMHA, CTAOMIM3UPYIOIIHUHA, pa3pbIBarOLIUi
(nm3pynTuBHbIN). IlomoBoil 0TOOp. BO3HMKHOBEHHE M HBONIOLUS COLUAIBHOIO
NOBEJCHUS )KMBOTHBIX.

[Ipucnoco0IeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHKPOIBOJIIOLHUU.
Bo3nukHoBeHue — mpucnocoOieHud y  opraHuzMoB.  Apomopdo3sl U
uanoanantauuu. Ilpumepsl npucnocobaeHuil y opranu3mMoB: MOpP(OIOrH4YecKue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeaeHYeckre.  OTHOCHUTENBHOCTh
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xputepunm u crpykrypa. BumooOpazoBanue Kak pe3yibTaT
MUKpPO3BOIOIMHU. M3omsauus — kitoueBod (akTop BupooOpazoBanus. Ilytu u
CIOCcOObI BHUJ1000pa30BaAHMUS: aJIONaTPUUYECKOe (reorpaguueckoe),
CUMITATPUUYECKOE (?KOJOTUYECKOE), «MT'HOBEHHOE» (monuIIOnIU3aIusl,
rubpuauzans). JJMuTenbHOCTh IBOIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (OpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons sBOdtoumMoHHOW OMomorMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHus1 6ropa3zHooOpasus. MUKpPOIBOIIONUS U KOIBOIIOIUS Mapa3uTOB U HX
x03s51eB. MexaHnu3mbl (POPMUPOBAHUSI YCTOMUUBOCTA K aHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEl.



JdemoncTpanuu

[Toptpetsl: C. C. UerBepukos, 2. Maliip.

Tabmuupl U cxembl: «MyTauuoHHass H3MEHYUBOCTHY, «llomynsuuonHas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BalinOepray, «/Buxyiune
CHJIBI 3BOJIOLUNY, «IKOJIOTHYECKas U30JSLUS MOMYJISALUNA CeBaHCKON (opermny,
«leorpaduueckass M30JALMUS  JTUCTBEHHUIIBI CHOUPCKOM W JIMCTBEHHMIIBI
naypckoi», «llomynssMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
NENUCTBUSA €CTECTBEHHOro ot0opa», «Dopmbl OOpHOBI 3a CYyIIECTBOBAHHUE,
«nnycTpuanbHelii MenaHn3M», «Kussle uckomaemslie», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX,
«Duznonornueckue amantauun», «lIpucmocobIeHHOCT, OpraHu3MoOB U €€
OTHOCUTENBHOCTHY», «Kpurepun Buaa», «Buael-nBoiiHukn», «CTpyKTypa BuAa B
npupozae», «Crnocodsl BHIooOpa3zoBaHus», «l'eorpaduueckoe BUI00Opa3zoBaHUE
TPEX BUIOB JAHJBIIEH», «IKOJOTHYECKOE BHJI000PAa30BaHME BHUJIOB CHUHUID),
«Tonmumnouel pacrenuit», «KamycTHo-peneunsiii ruopumy.

ObopynoBanue: repdapuu pacTeHU, KOJUIEKIIUA HACEKOMBIX, dyuesa NTHUI] U
3Bepedl C MpUMepaMu Pa3IUYHBIX NPUCIOCOOJCHUM, Yydesa NTHIl U 3Bepe
pa3HBIX BHJIOB, TrepOapuu pacTeHUM OJM3KUX BHUIOB, 0OpPa30BABIIUXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlabopaTtopnass paGora «BrbisiBIeHHEe H3MEHUYMBOCTH Y OCOOEH OJIHOTO
BUJIA».

JladbopaTtopnass  paGora  «llpucmocobieHuss  opraHu3smMoB M HUX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTDY.

JlabopaTtopnas pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUION.

Tema 3. Makpo3Bosouus M eé pe3yabTaThl

Metonbsl u3ydyeHHs MakpolBodonuu. [lajeoHTONOrHYECKHE  METOJbI
u3ydyeHus odBomouuu. Ilepexomusie ¢GopMbl U (UIOTCHETUYECKUE  PSAIbI
OpPraHU3MOB.

buoreorpaguyeckue meTonapl u3ydeHus spoirouuu. CpaBHeHue ¢iopsl U
dbayHbl MaTepuUKOB U OCTpoBOB. buoreorpaduueckue obiactu 3emnau. Buuabi-
SHAEMUKHU U PEJIUKTHI.

OMOpPHOIOTHYECKUE U CPAaBHUTEIBbHO-MOP(OIOrHIeCKHEe METOAbl U3yUeHUs
HBONIOLMH. ['€HeTHYecKue MeEeXaHW3Mbl SBOJIIOIMU OHTOTEHE3a W TMOSABJICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbI.
Pynuventapusle  opranbl M aTaBU3MBl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMUYECKNE U MATEMATUYECKHE METOIbI N3yUYEHHSI 3BOIOLMH. [ OMOJIOTUYHBIE
re’bl. COBpeMEHHBIE METO/IbI IIOCTPOEHUS (PHIIOT€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MyTallM{ U SBOJIIOIUSI TEHOMOB.



OO6mme 3aKOHOMEPHOCTH (TpaBuiia) PBOMOUUH. [IpuHyun cmenvt yHKyuil.
HeobOpatumocTs 3Boonu. AnantuBHasi paauaius. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLU Y.

JdemoHcTpanun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkeb.

Tabnuubl u cxembl: «OWIOTEHETUUECKUN Psil JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoObie  smiepbl»,  «Creronedanbr»y,  «Punnodute»,  «CeMeHHbIC
nanopoTHuku», «buoreorpaduueckue 30HBI 3emin», «Jlpeid KOHTUHEHTOBY,
«Penuktbl»y, «HauyanpHble cTaguu 53MOPHOHAIBHOTO Pa3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTUYHBIE ¥ AaHAJOTHYHbIE OpraHbDy, «PyAUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI 4YelOBeKa M IIMMIIaH3e», «l JaBHbIE
HaIpaBJICHUS 3BOJIIOLUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIIOLII.

OO6opynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpraHu3MOB, MYJISI)KU TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKI[UU HACEKOMBIX.

Tema 4. IIpoucxo:kaenne ¥ pasBuTHE KU3HU Ha 3emuie

Hayunble rHmote3sl OpouCXOXKACHUS KWU3HU Ha 3emuie. AOWOreHe3s u
nancrnepmusi. JfoHayuyHble TPEACTABICHUS O 3apOXKIECHUU KU3HU (KPEALIMOHU3M).
I'mnoTe3a NOCTOSIHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepkeHue onbitaMu O.
Penu, JI. Cnannanmanwu, JI. [Tactepa. [IporcxoxkaeHue ;Ku3HA U aCTPOOHUOIOTHS.

OcHOBHBIC ATaIlbl HEOPTraHUYECKON ABOJIIOLUH. [InanerapHas
(reomoruyeckas) DBOJIONHUA. XHUMHYECKas DJBOIIONUA. AOHOIE€HHBIM CHHTE3
opraHu4eckux BemiecTB M3 Heopranmdeckux. Ombir C. Mumepa u I'. HOpm.
OO6pazoBanue moauMepoB U3 MoHOMepoB. KoarmepBatHas rumoteza A. U.
Omnapuna, runore3a nepBuyHoro 0ynapoHa k. XomnjeitHa, reHeTHUecKasi TunoTe3a
I'. Mémnepa. PubGosumbr (T. Yek) u rumoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BO3SHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnm u Meronasl €€ wu3zyuyeHus. MckomaeMble OpraHUYECKHE
ocratku. [eoxpoHomorus u e€ wmetonbl. OTHOcuTenbHasT U aOCONIOTHAs
reoxpoHosiorus. ['eoXpoHosiornyeckas nKana: 30Hbl, 3pbl, IEPUOIBI, FTTOXH.

Havanenpie sTambl opranuyeckor sBostonuu. llosBineHne u 3BoOIOLMSA
NEPBbIX KIETOK. DBOJIOIUA MeTaboyn3Ma. BOZHUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKM KaK aHaJjoT TEPBBIX Ha 3eMie COOOIIECTB.
Crpomaronutsel. [IpokapruoThl U 3yKapHUOTHI.

[Ipoucxoxaenue s3ykapuoT (cuMOroreHes). DBOJIIOIMOHHOE MPOUCXOXKICHHE
BUpycOB. [IpoucxoxkaeHue MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE STallbl BOJIONMH BBICHIUX pacTeHud. OCHOBHBIE apoMop(ho3bl
pactenud. Beixon pacreHuit Ha cymy. IlosBiieHME CHOPOBBIX PACTEHUH U



3aBoeBaHue umu cymd. CemeHHble pacTeHus. IIpoHcxXokIeHHe LBETKOBBIX
pacTEeHUM.

OcCHOBHBIE 3Talbl 3BOJIIOIMHU KUBOTHOrO Mupa. OCHOBHbIE apoMop(o3bl
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XxopaoBbIe )KUBOTHBIE. JKH3HB B BOJAE. DBONIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ambubuii u pentunuit. [IpoucxoxacHue MIICKOIUTAONUX H
ntui. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIIO3BOHOUHBIMU U
MMO3BOHOYHBIMH )KMBOTHBIMH CYIIU.

Pa3Butne xu3HM Ha 3emie NO 3paM M IEpUOJaM: apXeil, MpOTepo30H,
nmajgeo3oi, Me3030M, KaifHo30¥. OOm@as  xapakTepUCTHKa KIWMara U
reoJIOTMYEeCKUX TmporeccoB. llosiBIeHHe W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yCIOBHs U BIMSIHUE HAa Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — JKOJIOTHYECKHE KPU3HCHI Mponuioro. [Ipuumubl u
CJIEACTBUS MAacCCOBBIX BbIMHpaHHil. COBPEMEHHBIN SKOJOTMYECKUN KPHU3HUC, €ro
ocobennoct. [Ipobrema coxpanenus OnopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHmdyeckoro mupa. [IpuHUUNBI KiaccupuKauu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpanun

[Toptpets: @. Penu, JI. Cnamnannanu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, [Ix. Xongeiin, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
W3YUYEHHIO CaMO3apOKICHUS XHU3HW», «Cxema ombita C. Mumnepa, I'. HOpuy,
«JTanel  HEOpPraHUYECKOW  3BoOIUN», «['€oxpoHonormueckas  IIKanay,
«HadanpHble 3Tanbl OpraHUYeckoi sBoonumn», «Cxema oO0pa3oBaHUSI IYKapHUOT
nyTéM cumbuoreHesza», «Cucrema KUBOM mpupoab», «CTpoeHUE BHUPYCAY,
«Apomopdo3sl  pactenuity, «Punuoputey, «OIHOKIETOUYHBIE BOJOPOCINY,
«MHuoroknerounsle Bomopocin», «Mxwu», «llanoporHukm», «l'omocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHuin», «Cxema pa3BUTHUS KHUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KueuHononocTHbe,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,
«IIpecmbikaromuecs», «lItnney, «Miekonuraromme», «Pa3Burue Xu3Hu B
apxeuckou spe», «Pa3Butue )KU3HU B IPOTEPO30MCKOMN 3pe», «Pa3BUTHE KU3HU B
MaJIe030MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCcKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repdapud pacTeHUH pa3IMYHBIX OTAENIOB, KOJUIEKIUU
HAaCEKOMBIX, BIIAYKHBIE IIPenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
WUTJTIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia ITHI[ W 3BEpEW,
KOJUICKIIUH OKAMEHEJIOCTEM, IOJIE3HBIX MCKOMAEMBIX, MYJBSDKH OpPraHHUYEeCKHUX
OCTaTKOB OPIaHU3MOB.



Bupryanbnas  sabopatopHasi paGora «MoaenupoBaHUE ~— ONBITOB
Musnepa—tOpu 1o u3ydeHuto abHMOreHHOr0 CUHTEe3a OPraHUYeCKUX COSAMHEHUN B
nepBUYHON aTMochepe».

JlabopaTopnass paGora «/I3yueHue M OMNHCAaHUE MCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «l3yueHne OCOOCHHOCTEM CTPOCHHS pPacTEHUM
pPa3HBIX OTAEIOBY.

IIpakTuueckas padora «/3yueHne ocOOEHHOCTENW CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ej10BeKa — AHTPOIOT eHe3

Paznensl 1 3aqaun aHTPONOIOTHHU. METOIbI aHTPOTOJIOT U H.

CraHOBIIEHHE TPEACTABICHUN O TMPOUCXOXKICHUM 4YelIOBeKa. Penurmnosnsie
BO33peHUsA. COBpEMEHHBIE HAYUYHbBIE TEOPUH.

CxoacTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMATUYECKOE MOJIOKEHUE YeTIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTEIBHO-
MOP(OIOTHYECKHE, AMOPHUOJIOTHYECKHE, b13M0JI0Tr0-0MOXUMUYECKHE,
nopegieHYeCKue. OTIMYMUS YETOBEKA OT KUBOTHBIX. [IPAMOXO0XKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBbHOU
CHCTEMBI.

JBrxymue cuiibl ((pakTopbl) aHTPOIOreHe3a: OUOIOTrHYEeCKUe, COIUaIbHbIC.
CooTHorieHrne OMOJIOTHYECKUX U COLIMAIBHBIX (DAKTOPOB B aHTPOTIOTECHE3E.

OcHoOBHBIE CTaauu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MOHTUBI — OOIIUE MPEIKHU YeTOBEKOOOPA3HBIX 00€3bsH U
JroJieid. ABCTPaJONUTEKN — ABYHOTHE MPEAKH Jtojeh. UenoBek yMelnbli, MepBbie
W3TOTOBJICHUS OPYyAui TpyJa. YenoBeK MpAMOXOASAIINN U MEPBbIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuilt — 0oOmMMM  MpesoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKAa Pa3yMHOTro. YeloBEeK HEaHAEPTaIbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YesoBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpUKH.
[TanmeoreneTrka U NajaeoOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO uejioBeKa. EcTecTBeHHBbI OTOOp B MOMYJISLUAX
yeoBeka. MyTanMoHHBIN Tiporiece W moduMopdusM. [lomymsiimoHHbIE BOJHBI,
npeid reHoB, murpanus U «d(QpQexT ocHOBATENs» B MOMYJISIUIX COBPEMEHHOTO
YeJI0BEKA.

Uenoseueckue packl. [loHstue o pace. boisbiime pacbl: €BporeouaHast
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (PKBATOpUAJbHAs),  MOHTOJOWIHAsS
(a3uarcko-amMepukaHckas). BpeMs M myTH paccesieHHsl 4YeliOBeKa IO IUJIaHETe.
EnuHcTBO  yenoBeueckux — pac.  HayuyHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoOGneHHOCTh YeNoBEKa K pa3HbIM YCIOBUSIM OKpPYXAIOIEH Cpebl.



Brnusaue reorpaduueckoit cpeapl W apeiida TeHOB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YEIOBEKA.

MexaucuuIuiMHapHble  MeToapl B (u3uveckol  (OMOJIOrMYECcKOi)
AHTPOIOJOTUU.  ODBOJIOLMOHHAS ~ QHTPOIOJOTHS W MAJIECOAHTPONOJIOTHUA
YEJIOBEUECKUX TMOIMYJAMUNA. bruoconuanbHble UCCIEA0BAHUS MPUPOJBI YEIOBEKA.
NccnenoBanue K03BOMOMUHN OUOTOTHYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdemMoHncTpanuu

[Toptpetsr: Y. lapsun, JI. JIuku, 5. 4. Pornacknii, M. M. I'epacumos.

Tabmuupl 1 cxeMbl: «MeToAbl aHTPOIIOJIOTUNY, «I 0JOBHON MO3T YEJIOBEKAY,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YelOoBeKa M CKEJNET IIUMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbI», «/[BHKYIIME CUIIBI aHTPOIIOT€HE3A», « IBOJOLUOHHOE
JIPEBO  4YEJIOBEKa», «ABcTpajonuTek», «YenoBek  ymenwli», «YenoBek
NPAMOXOIAIININY, «JleHncoBckui yenoBek» «Heanaepranpuby, « KpomaHbOHIBI,
«IIpenxu yenoBeka», «ATambl SBOJIOIUU YEIOBEKA», «Packl UelIoBEeKay.

OO6opynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHaIbHOM
KyJbTYpbl ~TIPEJAKOB 4YeJOBeKa, penpoaykiuu (¢potorpadun) KapTHH C
MUA(OJIOrMYECKUMH W OHOJICUCKUMU CIOKETaMH TPOUCXOXKICHUS 4YEJIOBEKa,
doTorpadgum HaX0IOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeTIOBEKA, MOJIENb
yepena 4YejJoBEeKa M ueperna MIMMIIAaH3€, MOJENb KHCTH 4YEeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJAEJIH TOPCa MPEIKOB YETIOBEKa.

JladbopaTopnasi padora «l3yueHue OCOOCHHOCTEW CTpPOEHUS CKeJeTa
YEJIOBEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnuyeckas padora «/3ydyeHne 3KOJOrMYECKUX adanTallil YeTOBEKay.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM € OKPY/KAKIIeHd cpeaou

3apoxxaeHne U pa3Butue 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CeBepuora, 3. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensr u 3agaumn
sKoJ0ruu. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Meroabl sxonorun. [loneBbie HaOMOAEHHS. DKCIEPUMEHTHI B HKOJIOTHU:
npupoAHble U JlabopaTropHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKpY>Karollel cpe/ibl: JTIOKaIbHBIN, peTUOHATIbHBIN U T100abHBIH.

3Ha4YeHUE DOKOJIOTMYECKMX 3HAHMM Ul YEJIOBEKa. ODKOJOTHYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3€M 4YEJIOBEYECTBA C mpupoaor. @opmMupoBaHue
AKOJIOTHYECKOHN KyJIbTYPbl U SKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUSI.

JdemoHcTpanuu

[Hoprpetsl: A. I'ymb6onsar, K. @. Pynse, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3jenbl sxonorum», «MeToabl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEIBDY.



JlaGopaTopHuasi padora «H3yuenue METOJ0B AKOJIOTHYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Dkosorudeckne (HakTopbl U 3aKOHOMEPHOCTH UX AeiictBus. Knaccudukanus
IKOJIOTHYECKUX (HaKTOPOB: aOUOTHYECKUE, OMOTHYECKHUE, aHTpororeHHbie. Oomue
3aKOHOMEPHOCTH JEeHCTBUA 3Koyornueckux ¢akropos. IIpasuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnyeckue ¢akropel. CBeT Kak sKkomorumueckuir ¢akrop. eiictBue
Pa3HBIX YYacCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3MBbI. DKOJIOTMYECKUE TPYIIIBI
pacTeHHil M >KMBOTHBIX MO OTHOUIEHHWIO K cBeTy. CHUrHaimpHas poJib CBETA.
DOTONEPUOAN3M.

Temneparypa kak skonorudyeckuid (axrtop. [leiicTBue TemmepaTypbl Ha
opranu3Msbl. [TolKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skonoruyeckuit ¢daxkrtop. IlpucmocobneHus pacTteHuit K
noJAJep KaHu0 BoJHOro OanaHca. Knaccudukanus pacTeHUH MO OTHOIICHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOIO PEKUMA.

Cpenpl oOWUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIlIHAs, MOYBEHHAs,
rIyOMHHAsT ~ TOMANOYBEHHAs, BHYTpHOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
YKU3HU B PA3HBIX CPElax.

buonornueckue purmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOuYHBIE U
rOJUYHbIe PUTMBL. [IpHucrnoco6iIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennsie @opmbl opranuzMoB. I[loHsiTue o0 JKHU3HEHHOW (QopMme.
KuzHeHHsle POpPMBI pacTEHUI: NEPEBBS, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OAHOJNETHHUE TpaBbl. JKHU3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTpOEHUS U 00pa3a >KU3HH.

buornueckue (bakTopHI. Buner OMOTHYECKUX B3aNMO/ICICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepamnus,
MYTYyaJu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJaeOHn4ecTBO). Herpopuueckue
B3auMojielicTBus  (Tommueckue,  (Qopudeckue, (¢abpuueckue). 3HaUCHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHHS OpPraHU3MOB B Cpele
obOutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmumbel u cxembl: «OKonoruyeckue (paxkTopsr», «CBETOBOH CIEKTPY,
«IKOJOTUYECKHE TPYNIBI )KMBOTHBIX IO OTHOLLEHUIO K CBETY», «TerIOKpOBHbBIE
XKUBOTHBIE», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3HONIOrHUECKUE aAanTaluu



KUBOTHBIX», «Cpembl o0OWTaHHMS OpraHuU3MOB», «buonOorMYecKkue pUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIe  (OPMBI  JKUBOTHBIXY,
«IKOCHCTEMA IIMPOKOJIUCTBEHHOIO JIECa», « DIKOCUCTEMA XBOMHOIO Jiecay, «llenn
nutanus», «XuiHudectBoy, «llapasutuzm», «Koukypenmus», «CuMOu03»,
«KommeHncanuszmy.

ObopynoBanue: repbdapuu pacTeHU M S>KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BJIUSIHUIO Pa3JIMYHbIX SKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHMM, CBETOJIIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIUBBIC KOMHATHBIE PACTCHHSI, TepOAPUN 1 KOJUICKITUU TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYUBBIX pACTEHUM, Uydesna MTHUIl U 3Bepeil, repbapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMs JaHHBIX TPYIIN, KOJUIEKIIUHA KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax,
repObapuM M KOJUIEKIMM pACTEHUH M JKUBOTHBIX, OOJaJAOMIMX YepTaMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUW JKU3HH, repObapuu u
KOJUICKIIUM PACTEHHM M >KUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIMX B PA3IMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSX.

JlabopaTopnasi paGora «BbIsBI€HUE TMPUCTIOCOOTIECHUNH OpPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi paGora «BBIIBICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPbD).

JlabopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTH pACTCHUH U3
pPa3HBIX MECT OOUTaAHUS.

Tema 8. Iko010rus BUI0OB U NOIMYJIANH

DKOJIOTUYECKHE XapaKTEPUCTUKU MOITYJISLIVH. [Homymsanus Kak
ouosornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0CcOOEHHOCTeN OMOJIOruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPbI
nonyysiuid. OCHOBHBIE TIOKa3aTeNW IONMYJSIUMU: YHUCIECHHOCTb, IUIOTHOCTb,
BO3pPacCTHAasi M IIOJIOBAasl CTPYKTypa, POKIAAEMOCTb, NPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKosioruyeckas CTpykrypa nomyiasiuud. OLUeHKa YHUCIEHHOCTH NOMYJIALNU.
JlvHamMyKa MOmyJsAnuyd U €€ peryianusa. buoThdeckuii mOoTEeHIMal IOIYJIALNH.
MonenupoBanre TMHAMUKH TOMyIsiuuu. KpuBble pocTa YMCIAEHHOCTH MOIMYJISLIHH.
Kpusbie BbDKMBaHUA. Perynanmsi 4YuMCICHHOCTH TMOMYJSIHN: poib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCAIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATeTuu BUMIOB (T- U
K-cTparerun).

[Tonsitue 00 sKojOrMyeckod Hume Buaa. Mecroobutranue. MHOroMepHas
Mozenb dkosorndeckon HumM Jx.M. XatumHcona. Pasmepsl skosormueckon
Huw. [loTeHunanpHas u peanu3oBaHHAs HUILIM.

Bua kak cucrema nonynsuuid. Apeansl BUAOB. Buabl M HX KU3HEHHBIE



CTpaTeruu. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MUrpaluid KUBOTHBIX. buosormyeckue
WHBA3UU Yy KEPOJIHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: . 1. XarunHCOH.

Tabmuubl U cxembl: «JDKOJOTHYECKUE XaPAKTEPUCTHKU MOMYJIAIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa MONyisiuun», «Bo3pacTHple  MHUpPaMUIbI
nonyysiiuu», «CKOPOCTh  3acelieHUsi MOBEPXHOCTH  3eMJIM  pa3lIMyHbIMU
opranuzmammn», «Moaensb 3komornyeckon Humm J[x. M. Xarunaconay.

O6opynoBanue: repOapruy pacTeHUM, KOJJISKITUN KUBOTHBIX.

JladbopaTtopnasi pabora  «lIpucmocoGneHus ceMssH  pacTeHHH K
PacCeIeHUIO.

Tema 9. IKo10rus CO00IIECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHoz u ero crpykrypa. Cszu Mexnay
OpraHu3MaM# B OMOIIEHO3E.

Okocucrtema kKak oTkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHANBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTBbl, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckwe mnenu u cetd. AOuUOTHUECKHE OJIOKU
skocucteM. [1ouBbI 1 Wbl B 3KOcHcTeMax. KpyroBopoT BEMIECTB U MTOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeld  DJKOCHUCTeMbl. buomMacca W OpOIyKIHS.
DKOJIOTUYECKHUE TUPaAMU/IbI YUCEN, OMOMACChl U SHEPTUH.

Junamurka srxocucmem. Kamacmpoghuueckue nepecmpouxu. Dayxmyayuu.
HampaBnennbsie 3aKkOHOMEpHBIE CMEHBI COO0OIEecTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. Knumakcnoe cooOiectBo. bropaznoobdpasue u nmoaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYUBOCTU COOOIIECTB.

[IpupoHbIE IKOCUCTEMBL. JKOCUCTHEMbL 03€D U peK. DKocucmemvl MOpel U
OKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, NyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHos. Paznuums
MEXKy aHTPOTIOT€HHBIMU U MPUPOIHBIMU IKOCUCTEMaMHU.

Ypb6o3kocucteMbl. OCHOBHBIE KOMIIOHEHTHI YypOo3kocucteM. ['opojackas
dnopa u dayna. CuHaHTpomm3alus TOpOACKON ¢ayHbl. buonornyeckoe u
X03SIUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUIM OPTraHU3MOB B
sKkocuctemMax. Ponb kackadnozo 3gpghekma u 6udo08-30ughukamopos (Kirouegvix
6U008) 6 QyHKYUOHUposanuu skocucmem. IlepeHOC PHEPTUH U BEIIECTB MEXIY
CMEXKHBIMU 3KOCUCTEMAaMHU. Y CTOMYHUBOCTb OPraHU3MOB, TOMYJISIUAN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3JCHCTBUM.



Mexanuzmwi 6030elcmeus 3a2pﬂ3H€HuL7 PAaA3HbLX munoe HA
Cy60p2aHu3M€HHOM, OpPCAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCNMEMHOM YPOBHAX,
OCHOBbl 9KOJlo2U4ecKoco HOPMUPOBAHUA AHMPONOSERHO20 6030elcmelsl.
MGTOI[OJ'IOFI/IH MOHHUTOPHHI'a CCTCCTBCHHBIX U aHTPOIIOI'CHHBIX SKOCHUCTCM.

JdemoncTpanuu
IToptpet: A. JIx. Tencnu.
Tabmuet  u cxembl:  «Ctpykrypa  OuoneHosa»,  «IDKocucTeMa

MIUPOKOJIUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jjecay, «DYHKIIMOHAIbHBIC
TPYIIBEl OPTaHU3MOB B 3KOCHCTEME», «KpyroBopoT BEmIECTB B IKOCHUCTEMEY,
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«JKojoruyeckas nmupamuaa OMoMacch», «IKOJIOrHYecKash MUpaMua SHEPTUMNY,
«O6pazoBanue 6omotay, «llepBuunas cykmeccus», «BocctanoBnenue neca mocie
nokapay», «IKOCHUCTEMa 03epay», «ATrpomeHo3», «KpyroBopoT BEIIECTB W MOTOK
IHEPTUU B arporieHo3ey», «[Ipumepsr ypooskocucTem.

Ob6opynoBanue: repoapun pacTeHU, KOJJIEKIIUA HACEKOMBIX, dydesa NTHI] U
3Bepeil, repdapuu KyJbTypHBIX U JUKOPACTYIIMX PACTEHUM, aKBapUyM KaK MOJEIIb
KOCUCTEMBI.

IIpakTuueckas padora «3ydenue u onrcanne ypOOIKOCUCTEMBIY.

JlabopaTtopnass padora «l3ydenue paszHooOpazusi MEIKUX TMOYBEHHBIX
YICHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKCKypeusi «IDKCKypCcHUsi B TUIIUYHBIA OHOreoreHo3 (B 1yopaBy, Oepe3HsiK,
€JIbHUK, Ha CyXOJI0JIbHBIA WJIU MOWMEHHBIH JIyT, 03€p0, 00JI0TO).

IKCKypeHusi «IDKCKYpCHUsl B arpo’KoCHCTEMY (Ha MOJie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHast 3KOCHCTEMA

buocdhepa — oOmennanerapHas 00ojiouka 3emiH, A€ CYHIECTBYET WU
CyILIeCTBOBAJIA XKM3Hb. Pa3BuTHe npeacrasieHuil o omocdepe B Tpyaax J. 3rocca.
VYuenune B. U. Bepuanckoro o 6uochepe. Obmactu 6mocheps! u eé cocras. JKupoe
BEIIECTBO Ouochepsl u ero PyHKIUH.

3aKOHOMEPHOCTH CyIecTBOBaHMS Onocdepnl. OcodeHHOCTH Ouochephl Kak
rio0abHON 3KOCUCTEMBIL. JlMHamMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTEOXMMHUYECKUE IUKIBI (Yriiepoaa, a3oTa). PUTMHUYHOCTE SIBICHUN
B Onocdepe.

3oHansHOCTh Ouochepnl. I[lonsitue o Omome. OCHOBHbIE OMOMBI CYIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHbIC U ITMPOKOJIMCTBEHHBIC JIeca, CTCIIH, CaBaHHBI,
yCTBIHU, TPOITUYECKHUE JIeca, BRICOKOTOpbhs. KiTMMar, paCTUTEbHBIN U )KUBOTHBIN
MUpP OMOMOB CYIIIH.

CtpykTypa U (PyHKIIUS )KUBBIX CUCTEM, OIICHKA WX PECYpPCHOTO MOTEHIIUAIa U
onochepHbIX PYHKITUA.



JdemoncTpanuu

[Toptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmuier 1 cxembl: «l'eochepsbr 3emnny», «KpyroBopoT azora B HNPUPOIE»,
«KpyroBopoT yriaepona B mnpupojae», «KpyroBopoT KUCIOpPOJia B MPUPOACH,
«KpyroBopoT Boabl B mipupoje», «OCHOBHBIE OMOMBI Cyminy, «KiaumaTudyeckue
nosica 3emany», «TyHapay, «Taira», «Cmemannsiii gec», «IIIupokoaInCcTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycteiHsy, « Tponnueckuid gecy.

OGopynoBanue: repOapuu pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpYyKAKOLIAs Cpeaa

DKOJIOTUYECKHE KpU3UCHI M UX NpUYMHbBL. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arpszHeHue BO3AYHIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenwe mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpOIIOr€HHOE BO3/CICTBHE HA PACTUTENIbHBIM U KUBOTHBIA Mup. OxpaHa
pacTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbI MPUPOJIBIL.
Kpacaeie xuHuru. OcobGo oxpansemble mpupoansie Ttepputopuu (OOIIT).
Boranudeckue caipl ¥ 300J10TUUECKUE TTAPKH.

OCHOBHBIE TPUHIHUIBI YCTOWYMBOTO PA3BUTUS YEJIIOBEUECTBA U IPHUPOIBI.
PammonansHO€  MPUPONOMONIB30BAHUE W COXpaHEHUE  OMOJOTUYECKOTO
pazHooOpasus 3emun. OOmMe 3aKOHOMEPHOCTH TJOOANBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3MCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3zButne MeTONOB MOHUTOPUHITA PAa3BUTHUS  OMACHBIX TEXHOTEHHBIX
nporneccoB. Cucmemmuvie uccied08anus nepexooa K pecypcocbepezarowei u
KOHKYPEeHmMOCnocooHou snepeemuxe. buonoeuueckoe pasnoobpazue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneyugaroujue 00cmyn K
ungopmayuu no cocmoAHur0 OMOENbHbLIX 8U008 U Kkocucmem. OcHoBbl
9Kopeadbunumayuu dKocucmem U Ccnocooos 060pvObLl ¢ OUONOBDEHCOCHUIMU.
Pexoncmpyxkyusa mopckux u HazemHvlx 3KOCUCEM.

JdemoncTpanuu

Tabmuubr u  cxembl:  «3arpsisHeHHEe  aTMocepb»,  «3arps3HeHHe
ruapocdepbl», «3arpszHeHre TouBbl», «llapHukoBbIl 3ddexkT», «Ocobo
OXpaHsieMble IPUPOIHBIE TEPPUTOPUNY, «MoOIeN yIPaBIsIeMOro MUPay.

Ob6opynoBanue: ¢doTtorpaduu OXpaHIEMBIX PACTCHHN U KUBOTHBIX KpacHou
kHuru Pocculickont @enepanuu, KpacHOM KHUTH peTHOHA.



IIVIAHUPYEMBIE PE3YJIBbTATBIOCBOEHUS TPOI'PAMMBI 11O
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmuMMucs TporpaMM CpeIHero oO0mero oOpa3oBaHUS: JUYHOCTHBIC,
METANPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTPaMMBbI 110 OMOJIOTHH
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYaIOIIUMUCS POCCUMCKON
rPaXJaHCKOM UAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENeHUI0, Hamuyue Mmomusayuu K oOydeHHI0  OHOJOTHH,
yeneHanpaeiennoe pazsumue BHYTPEHHHX YOEXICHUNW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIIUMHU CHUCTEME
OMOJIOTUYECKOTO  O00pa3OBaHMs, Haluuue  NpPaABOCO3HAHUS  IKOJOTUYECKOMN
KYJBTYPBI, CHOCOOHOCMU CMABUMb TS U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIngHOCTHBIE pE3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHUU JTIOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIBHON JESATEIBHOCTH B COOTBETCTBUHM C
TPAAUIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIAaMU U HOPMaMU
MOBEJICHUsI W CIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUS, CAMOBOCIHUTAaHUS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPECHHEH TO3UIMUA JIMYHOCTH, NATPUOTH3MA U
YBAXKEHHUS K 3aKOHY M MPABOIOPSAJIKY, YETIOBEKY TPyJa U CTApIIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHONIICHUS K KYyJIbTYPHOMY HACICIUI0 U
TpaJulMsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit dexpepaiuu, npupoae u
OKPY’KaroIIEn Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS yueOHoro mpeamera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOIO
ONBITA W ONbITA ICSITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIPaBJICHUN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHK 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JaHHU
y4eOHBIX MPOEKTOB, PELICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENEISITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYUTHIBAaTh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMHU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLUAIIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENBCKUX 3a7ady, YBAKHUTEIBHOTO
OTHOUIEHUSI K MHEHUIO OIMOHEHTOB MNpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OHMOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOH WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTU IIEPE.
PoauHoii, ropnocTtu 3a CBOM Kpai, CBOXO PosinHy, CBOM SI3BIK U KYJIBTYPY, POLLIOE
Y HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoa Poccuu;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIECIUIO U NaMITHUKAM IIPUPOIBI,
NOCTHXKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUUCKMX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWMOJOTHM, TMOHUMAHHUS 3HA4YCHUs OWOJOTUM B TO3HAHWU 3aKOHOB
PUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 H 3anmurte (OTedyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUH C
TpaguuuaMu HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIIOYAsh ACTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIMIECTBEHHBIX OTHOIIECHU;

ITOHUMAaHHUE SMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE



MPOSIBIISATh KAYECTBA TBOPUYECKO JINYHOCTH;

5) ¢usnyeckoro BocnuTaHuss, GOPMHPOBAHMS KYJbTYPbl 310POBbS H
IMOLMOHATIBHOIO 0JIaronoJay4Yns:

NOHMMaHWE W pealu3anus 3J0pOBOro W 0e30macHOro obpasza >KU3HU
(3mopoBO€  TUTaHWE, COOJIOJICHHE TUTMEHWYECKUX TPaBWJI ©  HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHIATHH U OTAbIXa, peryisipHas ¢uzndeckas
AKTUBHOCTbH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPU3MYECKOMY U NICUXUYECKOMY 3/10POBBIO;

NOHMMAHWE I1IEHHOCTH TPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3TOPOBBIO U KU3HU JIIOICH;

OCO3HaHHWE TOCHEJACTBUN W HEMPUATHS BPEAHBIX MPHUBBIUEK (YNOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IICHHOCTH MacTEepPCTBa, TPYA0to0ue;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTU TEXHOJIOTUYECKOM M COLMAIBHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

UHTEpEC K Pa3iuyHbIM cdepaM mpodhecCHOHATBbHOU JesTeNbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBHIOOP Oyaymei mnpodeccun U pearn30BHIBATH
cOOCTBEHHBIE KU3HECHHbIC TUTAHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0 M C€aMOOOpPA30BAHMIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) IK0JIOrH4e€CKOro BOCIMTAHMS

IKOJIOTHYECKH IIEJI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS HKOJOTHYECKON KyJIbTYpbl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB Y OLEHKM HUX BO3MOXHBIX TMOCHEACTBUNM st
OKPY>KaroUen Cpebl;

OCO3HaHMWE TrI00aTbHOTO XapaKTepa HKOJOTHYECKUX MPOOJieM W MyTel ux
peueHus;

CIIOCOOHOCTBh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOJIOTUU
3HAHUS W YMEHUS TPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PaAIMOHAIBHBIM
IPUPOAOIIONB30BaHNEM  (COONIIOJICHHE  TIPAaBWJI  TIOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAaHEHHWE pAaBHOBECHS B HKOCHCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEpPHI);

AKTUBHOE  HENPUSITHUE JICWUCTBHM, NPUHOCIIIMX Bpel  OKpPYKAIOLIEH
NPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJIOTHYECKUE
MOCJIEICTBUA MPEINPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJMYUE PAa3BUTOrO PKOJOTMYECKOIO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,



OTIbITa NEeSITENHbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS UMH B IO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMATIBHOU
MPAKTHUKE, TOTOBHOCTH K YYAaCTHIO B MMPAKTUYECKON NESITEIHHOCTH 3KOJIOTHUECKON
HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM W UYHUTATEIBCKOW KYyJNBTYPHI KaK CpEICTBa
B3aMMOJICUCTBHS MEXTY JIFOABMU U TIO3HAHUS MUPA;

NOHUMaHUe crnenu@uKkd OWOJOTUM Kak HayKd, OCO3HaHUs €€ poJu B
(GOpMHUPOBAHNN PAIMOHATBHOTO HAYYHOTO MBIINIICHUS, CO3JIaHUW IICJIOCTHOTO
IpeacTaBlIeHusT 00 OKpYXaromeM MHpe KaK O €JUHCTBE MPUPOJBI, YSIOBEKa U
oOmiecTBa, B TMO3HAHWHM MPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHUU MpodiieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTU OMOJIOTUU JJII COBPEMEHHOW LMBHIM3AIUU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BHTHs MEIUIIMHBI, CO3JaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEIIaTh PECypCHblE  MpPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 TI00aTbHBIX AKOJIOTHYECKUX MPOOJIeM U
ofOecrieueHusi  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYypCcOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCThL B TIOJYYCHHH OWOJOTUYECKUX 3HAHUN B IEIAX
MOBBIIICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOW T'PaMOTHOCTH oOydarouuxcs, Gpopmupyemoi
IPY U3yYCHUU OMOJIOTHH,

MOHVUMAaHUE CYITHOCTA METOJIOB TMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBCHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh TOJydaeMble 3HAHUS I aHald3a U
OOBSCHEHHUS SIBIICHUN OKPYKAIOIIEr0 MUPAa U MPOUCXOANINX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKJIIOUEHMSI Ha OCHOBE HAyuyHbIX (DaKTOB U
UMEIOIIUXCS JAaHHBIX C IICJTBIO TIOJYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJB30BaTh OMOJIOTHUECKUE 3HAHUS IS
perieHus IpoOJIeM B pealbHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHWE IIEHHOCTH HAY4YHOH [eATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOCKTHYIO M HCCIICIOBATEIIBCKYIO JACATEIPHOCTh HHIMBHIYAIbHO U B TPYIIIIC;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY TOJYyYEHUIO HOBBIX 3HAHWA TIO OHOJOTUH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yabTaThl OCBOCHHS ydeOHOro mpeamera «buosmorus»
BKJIFOYAIOT: 3HA4YMMbIe Ui (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPAXKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTHMHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cuUcCTeMa, Hay4Hbld (haKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCcclieloBaHue,  HaOMIOJeHWe,  W3MEpPEHUE, OKCIePUMEHT U JIpyTrue);
yHUBEpCaJlbHbIE Yy4yeOHBbIC JeWCTBHUS (MO3HABATENbHbIE, KOMMYHHUKATHUBHBIC,

peryJISITUBHBIC), o0OecreunBaroIIne dbopmupoBaHue (GbyHKITMOHATBHOMN
rPaMOTHOCTH Y  COIMAJIBHOM KOMIETEHIMH OOYy4YaroIIuXcs; CIOCOOHOCTb
00yJaroIxcs WCITIOJIB30BATh OCBOCHHBIC MEXIUCIIUTUTMHAPHEIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W YHUBEpCaJlbHble yudeOHbIE JEWUCTBUA B
MO03HABATENLHON U COLIUATBLHOMN MpPaKTHKE.

B pesynaprate wu3ydeHuss OWOJOTMM HAa YPOBHE CpPEAHETr0 OOUIEro
oOpazoBaHusi y oOyuaromerocss OyayT chOpMUPOBaHbl [O3HABATEJIbHbBIC
yHHUBEpCaJIbHbIC yueOHbIE JEHCTBHSI, KOMMYHUKAaTUBHBIE YHUBEPCAIbHBIC YUCOHBIC
NEeUCTBUSI, pPETyJISITUBHbIE YHHUBEpPCAJIbHbIE Y4yeOHble JEHCTBUS, COBMECTHas
NEeSITENHHOCTb.

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHS TMPOTPaMMBbl CPETHETO OOIIeTro
00pa30BaHUs IOJKHBI OTPaXKaTh:

OsiaseHue YHUBepPCAJbHBIMU Y4eOHBIMU NMO3HABATEJIbHBIMHU
JAeHCTBUSIMU:

1) 0a30Bble JJOrNYeCKHe IeHCTBHS:

CaMOCTOSITENNFHO  (pOpMYIHpOBaTP H  aKTyalIM3HpoOBaTh  mpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IMPU OCBOCHUU 3HAHUM MNPUEMBI JIOTHYECKOIO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHUSI, KjaccuuKaium, 0000IIeH s ), paCKPbIBATh CMBICT
OMOJIOTMUECKUX TOHATHH (BBIICIATh UX XapaKTEepHBbIE MPU3HAKH, YCTaHABIMBATH
CBSI3H C APYTUMHU TOHITHSIMH);

ONpEAENATh LEIN MACSITENbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPHUH UX
JOCTUKEHUSI, COOTHOCUTD PE3yJIbTAThI JESATEIbHOCTH C TOCTABJICHHBIMU LEIISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS JUIsl OOBsICHEHUSI (DAKTOB U SIBJICHUM
YKUBOM IIPUPOLBI;

CTPOUTH JIOTHUECKHE PpACCYXKACHHUS (MHIYyKTUBHBIC, JEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOpPEUMs] B paccMaTpUBaEMBbIX
SBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIIOUCHMUS,;

OPUMEHSATh  CXEMHO-MOJIETIbHBIE  CpeAcTBa Uil MpEeACTaBICHUS



CYILECTBEHHBIX CBA3€M M OTHOUIEHHH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a
TaKK€  MPOTUBOPEUYMH  Pa3HOTO  poOJAa,  BBISIBJICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaTpiBaTh IUTAH PEIICHHUS] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIHUXCS
MaTepHUAIbHBIX 1 HEMATEpUaAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B I€SITEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEIACTBUMN A TENbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH pabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYAJILHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUH )KU3HEHHBIX IPOOIIEM.

2) 0a3oBbI€e MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaIETh HABBIKAMH Y4E€OHO-UCCIEA0BATEIbCKON U MPOEKTHOM JAESITEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIb30BaTh pa3NMYHbIe BHUbI JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HaHUS, €ro HHTEpHpeTald, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYAalMsIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUAIBHBIX TPOECKTOB;

(opMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (opMyJIupoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTENbHON
NESATENbHOCTU U dKU3HEHHBIX CUTYaLUSX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBA3M MW aKTyaJu3MpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI I JIOKAa3aTelbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh apaMETPhbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TOJYYEHHbIE B XOJ€ pEHIeHUs 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYULIECTBJIATH LI€JICHANIPABICHHBIA MOUCK MEpPeHOca CPEJCTB U CIOCOOOB
NercTBUS B MPO(ECCUOHAIBHYIO CpPEAy;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATENBHYIO W MPAKTHUYECKYIO OOJIacTH
AKU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrHHAJIbHbBIE MOJIXOJbl U pEUICHUs,
CTaBUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PELLICHUS.

3) padora ¢ uH(popmanuei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMALUU (TEKCTE yueOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTMYECKHX CIIOBapsAX U



CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VIHTEepHeTe), aHaIU3UpPOBATh
uHGOPMAIINIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUYECKU OLICHUBAThH
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

(GhOopMyIHpPOBaTh 3aMPOCHl U MPUMEHSITh PA3TMYHBIE METOBI MPHU TIOUCKE H
otbope Omonornueckoil nHMOpMAIUK, HEOOXOTUMOM NJIsi BBIMIOJHEHUST yU4eOHBIX
3azay;

pUOOpETaTh OIBIT KCIOJAB30BaHKUS HMH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS PAa3IMYHBIX
TTOVICKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (OpMYy  TpeACTaBICHUS
ounosornyeckor nHpopmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" IpyToe);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpeACTBAa TpH paboTe C
Ouosyorndeckol HWHpOpMANMEH: TPUMEHATh XHUMHYECKHe, (Qusnyeckue u
MaTeMaTUYEeCKUe 3HAKHM M CUMBOJBI, (hopmyibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJHUYECKHE  CpEICTBA
HaTJISATHOCTH;

BIAJCTh  HABBIKAMH  PACO3HaBaHWSA W 3aWTHl  WH(OpMaIuy,
uH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyajieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUAMM:

1) oOenme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WM TUCKYCCHUU TIO CYIIECTBY OOCyXmaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJIHEHUS TpeJjiaraeMoun
3a/layy, YYUTHIBaTh UHTEPECHI U COTJIACOBAHHOCTh MO3MUIMH JPYTUX YYACTHUKOB
JMajora Win JUCKYCCUN);

pacmo3HaBaTh HEBEpOAIbHBIE CpEACTBA OOIICHHS, IOHWUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS M B3aMMOJICUCTBUSI, TTOHUMATh
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBIIATh YBAKHUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKCHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHWMAaTh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAJTBLHON
paboTHI IPH peIIEHUN OUOJIOTHYECKOUM MPOoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
IPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH YIeOHOM 3a/1au;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHI C yd€TOM OOIIUX



VHTEPECOB U BO3MOKHOCTEN KaXJ0T'0 YJICHA KOJUIEKTUBA;

IIPUHUMATh LE€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJAUHUPOBATH JEUCTBUSA M0 €€ NOCTMIKEHUIO: COCTABJIATh IUUIaH JCUCTBUH,
pacnpenensTe poid ¢ YYETOM MHEHHM YYaCTHHUKOB, OOCYXAaTh pE3yibTaThl
COBMECTHOU paboTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHMKA KOMAaHIbl B
oO1ui pe3ysbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHHMBATh HAEU C TO3UIMHA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh ITO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PaA3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIMATUBHBIM.

OBJ1aJlecHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMHU A€iCTBUSIMM:

1) camoopranusanus:

WCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUWS IS BBIABICHUS TPOOIEM W WX
pElIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU IIeJIEBbIE M CMBICIOBBIC
YCTAaHOBKM B CBOMIX JICMCTBUSIX M MOCTYMNKAaX IO OTHOLICHUIO K >KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBJISATh IMO3HABATEIBbHYIO AEATEIIBHOCTD, BBISABIISATH
npo0iemMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO  COCTaBJSATh IUJIAH pEIIeHHs NpoOJeMbl C  y4E€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHUIA;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JIeNaTh OCO3HAHHBIA BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIaJ€Th  HABBIKAMM  IO3HABATENbHOM  pedieKCHMd KaKk  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB H
OCHOBaHHM, UCIOJIb30BaTh MPUEMBI pedICKCUU MJIs OLICHKH CHUTYyalluu, BBIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OLICHUBAaTh PUCKU U CBOEBPEMEHHO MPUHHUMATh PELICHUS 110 HUX



CHIKEHHIO;

IPUHUMaTh MOTHBBI W apryMEHTBl APYIMX IIpH AaHAJIN3E pe3yJIbTaTOB
NEATENbHOCTH;

3) npuHsATHE ce0sl M APYIrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX IIpH AaHAJIN3E€ pe3yJIbTaTOB
NEATENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MMO3ULIUU JPYrOro 4eJoBeKa.
INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yJbTaThl OCBOCHHS COJACpPKaHHMS y4eOHOro mpeameTa
«buonorus»y Ha yrayOn€HHOM ypOBHE OpPHEHTHPOBAHBI Ha oOecreueHne
npopuiabHOro  0o0yueHHss ~ oOydarormuxcss — Owonormu. OHHM  BKIIIOYAFOT:
cnenuduyueckue At OMOJIOrMM Hay4YHbIe 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBUI 110
OCBOCHHUIO, UHTEPIPETAIIMU U MPEeOOpPa30BaHUIO 3HAHUMU, BUJIBI NCSITEIHHOCTH TIO
MOJIYYEHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3UYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX XU3HEHHBIX cuUTyauusx. [IpeameTHble pe3ynbTaThl MPEICTABICHBI IO
roJlamMm U3y4YeHus.

[IpeameTHbie pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» B 10
Kacce NOKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJU OHOJOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWUU €CTECTBCHHO-HAYYHOW KAapTHUHBI MUpA, B
NMO3HAHWM  3aKOHOB  TPHUPOABI M  PEHICHWU TPoOJeM  PAIMOHAIBLHOTO
IPUPOAOIONIB30BaHUS, O BKJIAaJIe POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oomooruu;

BIQJICHUE CHCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATUS (JKU3HB, KIIETKA,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U Pa3BUTHE), OHMOJIOTHYECKUE TEOPUU
(knerounas teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XpoMocoMHasi TEOpHs
HacnencteeHHoct T. Moprana), yuenuss (H. M. BaBumoBa — o meHTpax
MHOTOOOpa3usi ¥ MPOUCXOXKICHUS  KYJIbTYPHBIX  pPAcCTEHUH),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB IEPBOTO MOKOJICHHS, PACHICIUICHHS, YUCTOTHI TaMeT,
HE3aBUCUMOIO HacienoBaHus I. Menaend, TOMOJIOTMYECKUX PSAIOB B
HACJIEICTBCHHOU U3MEHUYNBOCTH H. n. Basuiiona), MIPUHLIUATIBI
(KOMILJIEMEHTapPHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEpPEHUE,



HaOJII0/ICHHE, SKCTICPUMEHT);

YMEHHE BBLACIATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4YHCIIE
Oaktepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUSI OPTraHOB U CUCTEM
OpraHOB pPACTE€HUHM, >KUBOTHBIX, YEJIOBEKa, IPOIECCOB KHU3IHEACITEIbHOCTH,
IPOTEKAIOIUX B OpraHU3Max PAcTEHUM, KUBOTHBIX M YEJIOBEKAa, OMOJOTUYECKUX
IpoLiecCOB: 0OMeHa BemnlecTB (MeTaboiIu3M), MPEeBPAILLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIOB MHUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MEH03a, TaMETOTeHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHHUS,  HMHIMBUIYaJbHOTO  pa3BUTUS  OpraHu3ma  (OHTOreHe3a),
B3aMMOJIEMCTBUSI T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OPraHOWIAMHU KIETKH U HUX
(GYHKIUSAMH, CTPOEGHHEM KJIETOK pa3HbIX TKaHEH W UX (QYHKIHSIMH, MEXIY
OpraHaMM M CHCTEMaMH OpPraHOB y PpAacTEHHM, >XUBOTHBIX W YENOBEKa M HX
(GYHKIUAMH, MEXAYy CHCTEMaMU OpPraHoB U MX (QYHKIUSAMH, MEXAy 3TarnaMu
oOMeHa BEUIECTB, 3TallaMU KJIETOYHOTO KA ¥ )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanaMu 3MOPUOHANIBHOTO Pa3BUTHUS, TEHOTUNIOM M (PEHOTUIIOM, (PEHOTUIIOM U
dakTopamu Cpenibl OOUTaHUS;

YMEHHE BBISABJIATH OTJIWYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHUi, )KMBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsl TOKA3aTENbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII;

YMEHHE peliaTh OMOJIOTMYECKUE 3a]]a4t, BBISBISATh NPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIETyEeMbIMU OMOJIOIMUYECKUMH MTPOLIECCAMU U SIBJICHUSMH, JI€JIaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOIHATh JIA0OPATOPHBIE M IpaKkTUYECKHe padoThl, COOII0IATh
npaBuiIa mpu padbote ¢ yueOHbIM U JaO0PaTOPHBIM 000PYA0BAHUEM;

YMEHHME BBIIBUTaTb TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpeacTBamu, (GOpMyJIMpys Lelb HCCIEIO0BaHUS, aHAJIW3UPOBAaTh IIOJyYEHHbBIE
pE3yNIbTaThI U AENaTh BBIBOJIBL;

YMEHHUE Y4YacTBOBAaTh B y4EeOHO-HMCCIICIOBATEIHCKON padoTe Mo OMOJoTHhH,
HKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  NPEACTAaBISATH  TOJYYEHHBbIE  pe3yslbTaThl Ha  yYEHUYECKHX

KOH(epeHIHUsIX;
YMEHUE OLIEHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  OMOJOrMM W MEAMUMHBI  (KJIOHMPOBAaHHWE,  HUCKYCCTBEHHOE

OTUIOZOTBOPEHUE, HAMPABICHHOE W3MEHEHHE T'eHOMa U CO3JaHHE TPaHCTEHHBIX
OpraHu3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied mnpodeccuoHaIbHON
NEeSTENBbHOCTH B 00JacTH OMOJOTHH, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YIUIyOJISITh MMO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJIEHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Ipodeccuu u
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpeIHEro
po(ecCHOHaTBFHOTO U BHICIIETO 00pa30BaHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «buosnorus» B 11
KJlacce JOJIKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHMM O MECTE€ U pPOJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOMI
KapTUHBl MHpA, B TMO3HAHMM 3aKOHOB MPUPOABI M PEUICHHH SKOJOTMYECKHUX
npo0iieM 4YeloBEeYecTBa, a TakKe B PEUIEHMH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIONB30BaHUA, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOILEHHS K MPUPOJIE,
0OIIeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUHUCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOrOB B
pa3BuUTHE OHUOJIOTHH,

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKMX 3HAHUN, KOTOpas BKIIOYAET
ONnpeNeNeHus M TMOHMMAaHHE CYIIHOCTH OCHOBOIIOJAralmIIuX OHOJIOTHYECKUX
TEPMUHOB M MOHATHHA (BHI, 3KOCUCTEMA, Ouochepa), OHOIOrHUYECKUE TEOpUU
(aBosroninonHas teopus Y. JlapBuHa, CUHTETHUYECKasl TEOPHUS IBOJIIOLMN), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx U HampaBieHUsAX 3Bontounu, B.M. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxoiacrea K. M. bapa), mpaBwina (Munumyma FO. JluGuxa,
AKOJIOTMYECKON MUpaMHIIbl SHEpPrum), rumnore3bl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJAaMHM  HAy4YHOrO  ITO3HAHMS,
UCIOJIb3yEeMbIMH B OMOJIOTUYECKUX UCCIIEI0OBAHUSX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, U3MeEpeHue, HaONIOJIEHUE, SKCIEPUMEHT), CIOCOO0aMu BBISABJICHUS U
OIICHKH aHTPOIIOIrE€HHBIX U3MEHEHU B PUPOJIE;

YMEHHE BBIICNIATh CYUIECTBEHHbIE MPHU3HAKW: BHJIOB, OHOr€OLIEHO30B,
9KOCUCTEM M OHocdepbl, CTAOMWIM3UPYIOUIETO, ABUXKYILIETO U Pa3pbhIBAIOILIETO
€CTECTBEHHOTO ot0opa, JTONaTPUYECKOrO u CUMIIaTPUUECKOTO
BUJI000pa30BaHusl, BIUSHUS JBIKYIIUX CHJI HBOJIIOLUY HAa T€HO(GOH]I TOIYJIALINH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpefie OOWTaHMs, YepeOBaHUSI HAMPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB U NOTOKA YHEPTHH B IKOCUCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY MPOIECCAaMU 3BOJIOLUH,
JBIKYIIMMH CHJIAMU aHTPOIIOr€He3a, KOMIIOHEHTaMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYMUTENbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
PUCTIOCOOJICHHOCTh BHJIOB K Cpelle OOMTaHMs, aOMOTHYECKUX U OMOTHUYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3€ll  OpraHM3MOB B  cOOOLIEeCTBaXx,
AHTPOIIOTEHHBIX U3MEHEHU B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY ISl TOKA3aTENbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPe/bl OOUTAHUSI, €IUNHCTBA
YEJIIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHS MHOTrooOpa3usi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS MPUPOJIBI M YEITOBEUECTBA,

YMEHHE peniaTb OMOIOTUYECKUE 3a]]a4H, BBISBISTh TPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXKIY UCCIETyeMbIMU OMOJIOTHUECKUMH MIPOLIECCAMU U SIBJICHUSMH, JI€JIaTh
BBIBOJIbI ¥ TPOTHO3bI HA OCHOBAHHH IOJIyYEHHBIX PE3YyJIbTaTOB;

yMEHUE BBINOJIHATH JIA0OpATOPHBIE M MpakTUYeCKue paboThl, COOII0IAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAILHBIMH
cpeacTBamMu, GOpMyIHpys ILelb HCCIEIOBaHMs, AaHAIU3UPOBATh MOJYyYCHHBIC
pe3yibTaThl U JeNIaTh BHIBOIBI,

yMEHHUE Y4YacTBOBaTh B y4e€OHO-HMCCIIEOBATEIbCKON paboTe 1Mo OHOJIOoTruH,
AKOJIOTMM U MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYYEHHBIE  pPE3yNbTaThl HAa  yYEHUYECKHX
KOH(DEPEHITUSX;

yMEHUE OIEHWBATh TUMOTE3bl M TEOPUH O TMIPOUCXOKICHUHU KU3HU, YEITOBEKa
¥ UYEJIOBEUYECKUX pac, O MPUYHMHAX, MOCIEJACTBUSIX M CHOCO0ax MpeaoTBpaIleHuUs
r1o0aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccroHambHOMI
JesITeIbHOCTU B 00J1aCTH OMOJIOTUH, KOJIOTUH, IPUPOIOTOIB30BaHUS, MEIULIUHBL,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHUH, CEIHCKOIO0 XO35AWUCTBA, MHUIIEBON
IPOMBIIIUICHHOCTH, YIJIyOJIATh TO3HABaTEIbHBIH HMHTEpEC, HANpaBICHHBIH Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Mpoeccuu U IPOJOJIKEHHUE
OMOJIOTUYECKOTO O00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOPECCHOHATBHOTO U
BBICITIIET'0 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Nen/m | HammeHoBaHMe pa3/iesioB U TeM KoauyecTBo 4acoB DJIEeKTPOHHbBIE
NMPOrpaMMsbl Bcero KoHTpoJbHBI IIpakTHYeckHn (un¢possbie)
e padoThbI e padoThbI oOpa3oBaTeJibHbIE
pecypchl

1 Buosnorus xak Hayka 1 https://www.sbio.info/

2 JKuBble crucTeMBbl U UX U3YUYECHUE 2 https://www.sbio.info/

3 Buonorus xknerku 2 0.5 https://www.sbio.info/

4 XuMu4ecKasi OpraHu3aIusl KIeTKH 10 1 https://www.sbio.info/

5 CrtpoeHue U QyHKIMH KICTKH 8 2 https://www.sbio.info/

6 OOMeH BeIecTB U MPEBpaIleHUE YHEPTHH B 9 1 https://www.sbio.info/
KIIETKE

7 Hacnencreennas uadopmanus u 9 0.5 https://www.sbio.info/
peanmuzanus €€ B KIIETKE

8 Kv3HEeHHBIN UK KIIETKU 6 1 https://www.sbio.info/

9 Crpoenue u GyHKIIUHA OPTaHU3MOB 17 1.5 https://www.sbio.info/

10 Pa3zMHOXeHHUE U pa3BUTHE OPTraHU3MOB 8 1.5 https://www.sbio.info/

11 I'eneTnka — Hayka 0 HacIEIACTBEHHOCTH U 2 0.5 https://uchi.ru/
U3MEHYUBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 https://uchi.ru/

13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 https://uchi.ru/

14 I'eneTuka yenoBeka 3 0.5 https://uchi.ru/

15 Cenexuusi OpraHu3MoB 4 1 https://uchi.ru/

16 buoTtexHonorus u cuHTeTUYECKask OHUOIOTHS 4 https://uchi.ru/
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17 ‘ PesepBHoe Bpems

https://uchi.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



https://uchi.ru/

11 KITACC

Nen/m | HaummeHoBaHMe pa3iesioB U TeM KosamnuecTBo yacoB DJIEKTPOHHbIE
NMPOrpaMMsbl Bcero KoHTpo/bHBI IIpakTHYeckHn (uu¢possbIe)
e padoThI € padoThI o0pa3oBaTejbHbIE
pecypcbl
1 3apox/ieHUe U Pa3BUTHE 3BOIOLIMOHHBIX 4 https://bio.1sept.ru/
npeCTaBICHN B OMOJIOTHH
2 MUKpO3BOIIONHS U €€ Pe3yIbTAThI 14 2 https://bio.1sept.ru/
3 Maxkpo3Botonus 1 €€ pe3yabTaThl 6 https://bio.1sept.ru/
4 [IpoucxoxaeHue u pa3BUTUE KU3HU Ha 15 1.5 https://bio.1sept.ru/
3emie
5 [IporcxokIeHHEe YeI0BeKa — aHTPOIOTECHE3 10 1 https://bio.1sept.ru/
6 DKOJI0TUsl — HayKa O B3aUMOOTHOILLIEHUAX 3 0.5 https://bio.1sept.ru/
OpPTraHU3MOB U Ha/IOPTaHU3MEHHBIX CUCTEM
C OKpY2Karolleu cpenou
7 OpranusMmesl 1 cpesia 0OuTaHHuA 9 1.5 https://bio.1sept.ru/
8 DKoJ0TUs BUAOB U NOIMYJISILUMA 9 0.5 https://bio.1sept.ru/
9 DKOJI0TUs COOOIIECTB. DKOIOIHUECKUE 12 0.5 https://bio.1sept.ru/
CHCTEMBI
10 buocdepa — rmobansHas skocucTema 6 https://bio.1sept.ru/
11 UYenoBek 1 OKpysKarolias cpesa 6 https://anatomcom.ru
/
12 PezepBHOE Bpemst 8 https://www.yaklass.ru/
https://anatomcom.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YAEHUKA

1) buosnorus. buonorudeckue cucTeMsl U MPOIECCHl; yriIyOieHHoe o0yuenue, 10
kinacc/ TepemoB A.B., IlerpocoBa P.A. OO6miectBo ¢ OrpaHMYe€HHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

2) buonorus. buonorndyeckue CUCTEMBI U MPOLIECCHI; YIIIyOJIeHHOe 00ydenue, 11
kimacc/ TepemoB A.B., IlerpocoBa P.A. OOmectBo ¢ oOrpaHHYEeHHON
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3HNHA»

METOAUYECKHUE MATEPUAJIBI JIAA YYUTEJIA

TepemoB A.B., IlerpocoBa P.A. buonorust 10-11 xnacc. Meroaudeckoe mocodue

JUIsE  yudTensa.  YTayOneHHbi  ypoBeHb. OOIECTBO ¢ OTpaHUYCHHOU
otBeTcTBeHHOCThIO « MOl MHEMO3MHA - 2022 1.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

1) https://www.sbio.info/

2) https://anatomcom.ru/

3) https://www.darwinmuseum.ru/

4) https://bio.1sept.ru/

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

6) https://www.yaklass.ru/

7) https://uchi.ru/

8) http://school-collection.edu.ru
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