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MHNOSACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yue6HOMY mpeamety «buonorus» (mamee - Omosiorust) Ha
ypOBHE cpeaHero ooOiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit deaepanumny,
OI'OC COO, Konnemnmmu mnpenomaBaHusi yuyeOHoro mpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUM (eepaibHoi pabouel mporpaMmMbl BOCIIUTAHHUS.

Cornacio mnonoxenussMm ®I'OC COO mnpodunbHble y4eOHbIE MPEAMETHI,
u3yuyaeMmble Ha YriyOJEHHOM YpOBHE, SBISIOTCS crocoboM auddepeHnunanuu
oOy4eHHs Ha YpOBHE CpPEIHEro oOIIero o0pa3oBaHWsS M MPU3BaHBI 00ECIICYUTH
IPEEeMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEAHUM OOIIHUM, CpPEIHUM
npoeccHOHaNbHBIM U BBICIIUM O0pa3oBaHuEM. B TO jke Bpemsi Ka)KIblil U3 3THX
y4eOHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTHUPOBAH Ha MPUOPUTETHOE pElICHUE
00pa3oBaTENbHBIX, BOCHUTATEIbHBIX M PAa3BUBAIOIIMX 3a7ad, CBS3aHHBIX C
npodopueHTaueii o0yJarmuxcs U CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOU
00J1acTH HAy4YHOTO 3HAHWS, CBSI3aHHOTO C OMOJOTHEH, MEIMIIMHOMN, DKOJOTHEH,
NICUXOJIOTUEN, CHIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mnpenmetry «buosorusi» naér mpeacTaBleHHE O
HeNd W 3ajadax u3ydeHust ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YPOBHE, ONpeaeseT o0ga3aTeabHoe (MHBAPUAHTHOE) TPEAMETHOE COAEPIKAHUE, ETO
CTPYKTYPUPOBAaHHME TIO pa3feiaM U TeMaM, paclpeiiesieHue TI0 Kiaccam,
PEKOMEHyeT MOCIEOBaTeIbHOCTh M3yUYEHUsI Y4eOHOro marepualia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3EH, JIOTUKKM Y4YeOHOTO IMpolecca,
BO3pACTHBIX OCOOEHHOCTEl oOyvaromuxca. B mnporpamme mno Ouosoruu
peann30BaH TMPUHIIMI TPEEMCTBEHHOCTH C HU3y4YeHHEM OWOJIOTMU Ha YpPOBHE
OCHOBHOro  oOmiero obOpazoBaHusi, Omarogaps 4YeMy I[POCMATPHUBAETCS
HAlpaBJIEHHOCTh HA  MOCJIEAYIOIIEe pa3BUTHE  OHOJOTMYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUI O 370pOBOM 00pasze >KW3HHU, Ha
BOCITUTaHUE OEpeKHOr0 OTHOIIEHUS K OKpYy’XKarolled NnpupoaHon cpene. B
nporpaMme 1o OMOJOTMU TakKe IMOKa3aHbl BO3MOKHOCTH Y4YEOHOIro mpeaMmera
«buonorusiy B peamuzanuu  TpeboBanuii PI'OC COO k nIaHUPYyEMbIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHUS U B
dbopMHUpOBAaHWK OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIHHOW  JIEATEILHOCTH
oOydJaronuxcsi 1Mo OCBOCHHUIO COJEpX aHUs OMOJOTMYECKOro o0pa3oBaHUsI Ha
YPOBHE CpeHET0 00111er0 00pa3oBaHuUs.

VYueOnsblit npenmer «buosorus» Ha YpoBHE CpeAaHEro oOiiero oopa3zoBaHUs
3aBepuiaeT Ouojornyeckoe o0Opa3oBaHME B IIKOJE UM OPUEHTHPOBAH Ha
pacHIMpeHne W yriiyOJIeHHe 3HAaHUW OOYYalolUXCs O >KMBOW MPUPOJE, OCHOBAX



MOJIEKYJIIPHOW W KJIETOYHOW OMOJOTHH, SMOPHOJOTUM U OHOJOTHUU Pa3BUTHS,
TeHETUKHU, CEIEKINU, OMOTEXHOJIOTHH, SBOIIOLIMOHHOTO YUYEHHUS U SKOJIOTUH.

N3yuenune yueOHoro mnpeamera «buonorus» Ha YriayOJE€HHOM YpPOBHE
OPUEHTHPOBAHO HAa MOJArOTOBKY OOYYAOMIMXCA K MOCIEAYIOLIEMY IOJYYEHHUIO
Ouojornyeckoro  oOpa3oBaHHMsl B By3ax W OpraHW3alUsX  CPEIHETO
npodeccronansHOTO 00pa3zoBanusa. OCHOBY €ro cojepkKaHUsl COCTABIIAECT CUCTEMA
OMOJIOTMUECKUX  3HAHWW, TIOJYYCHHBIX TP H3YYCHHH  OOYyYaIOIUMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3[eioB OMOJIOTMH HA YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHMS NOJMy4arOT pa3BuTHe. Tak,
paciidpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHHMS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIAAHOTO U OMCKOBOIO
XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BAaTh KaK OPHUEHTHPHI JJI MOCIEIYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTErparusi OWOJOTHYECKUX 3HAHHWM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TMOTYYEHHBIMH OOYYAIOIIMMHUCSA TMPU U3YHYEHUU
bu3KKU, XUMHUH, reorpaduyd 1 MaTEMATUKH.

CrpykTypa mporpammel no yuyeOHomy npeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIII M 3BOJIIOIMOHHBIA MMOAXOAbBl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4aroTCs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alliy, IBOJIIOIMN OPraHUYECKOTO MHUpa Ha 3emIie,
COXpaHeHUsi OHMOJIOTMYECKOro pa3HooOpasusi miaHeTel. Tak, B 10 kiacce
U3YyYaroTCsd OCHOBBI MOJIEKYJSIPDHOM M KJIETOYHOM OMOJOruMu, SMOPHOJIOTHUU U
OUONIOrMM Pa3BUTHUS, TEHETHUKU M CEJCKIUU, OMOTEXHOJOTUU M CHUHTETHUECKOMN
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolIuXcs IO OOTaHUKE, 300JIOTHH,
aHatomuu, Qusnonoruu uenoBeka. B 11 kmacce wu3ydaroTcsi 3BOJIIOIMOHHOE
y4eHHUE, OCHOBBI KOJIOTUHU U yUYeHHE 0 Ouocdepe.

VYueOnslii npeamer  «buonorus» mpu3zBaH  00€CHEYUTh  OCBOEHHUE
oOyJaromuMucs: OMOJIOTHYECKUX TEOpUN M 3aKOHOB, UAEH, MPUHIUIIOB U MPABUIL,
JIeXKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHHH, MHOT000pa3uu M OCOOCHHOCTSX KIIETKH, OpraHu3Ma, MOIMyJIsIuH,
OMOLIEH03a, SKOCUCTEMBI, O BBLAAIOIINXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTUH, MPUKIATHBIX aclleKTax OMOJOornYecKux 3HaHuil. s
pa3BUTUS M TOJJEPXKAHUS HHTEpeca oOydaromuxcs K OWOIOruM Hapsaay co
3HAUYUTETHHBIM 00BEMOM TEOPETUUYECKOr0 MaTepualia B COJAEPKAHUH MPOrPaMMBbl
o OMOJOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHHUS U pa3BUTHUS
TOM WIM HMHOW 00ylacTh OWOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOexHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJIOTHUYECKUX U SKOJIOTUIECKUX MPOOIIEM.

Lenb uzydenus yuebHoro npeamera «buonorus» Ha yriyOiEHHOM ypOBHE —
OBJIaJICHUE  OOYYAIONIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(QPYHKIIMOHAIBHOU



OpraHM3allM JKHUBBIX CHCTEM pa3HOTO paHra U NOpUOOpeTeHHuEe YyMEHUMH
UCIIOJIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM MHTEpEca K OMpeaesiEHHON 00sacTu
npo(ecCHOHaNbHON NIeATETbHOCTH, CBSI3aHHOM C OWOJIOTHEN, WM K BBIOOPY
y4eOHOr0 3aBeICHUS I MTPOJOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHuUS.

JlocTmkeHne 1enu Uu3ydeHus yueOHoro mnpeamera «buonorus» Ha
yriyon€HHOM YpOBHE 00€CTIeUnBAETCS PEIICHUEM CIEIYIONUX 3a0a4:

OCBOEHHE 00YYaIOIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSX, KOHIEMIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOCHUH, MHOTI000pa3MM M OCOOCHHOCTSIX OHOJOTHMYECKHUX CHCTEeM (KJIeTKa,
OpraHu3M, MOMYJISIHs, BU, OMOTeo1eH03, Onocdepa); 0 BHIJAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTHN;

O3HaKOMJIEHHE OO0YyYaloUuMxcs C METOAAMH IMO3HAHUS >KUBOW TMPUPOIBL:
UCCIIEIOBATEILCKUMU ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTUM W OHOJIOTMH pa3BUTHS, TEHETHUKU U
CEeJNIeKIMU, OWOTEXHOJOTUM M CHUHTETUYECKOM OWOJIOTHH, TMaJCOHTOJIOTHUH,
DKOJIOTMH);  METOJaMH  CaMOCTOSITEIbHOTO  TMPOBEICHUS  OMOJOTHYECKHX
UCcClieoBaHMid B Jjabopatopun W B mpupone (HaOmomeHue, W3MEpeHue,
HKCIEPUMEHT, MOJICITUPOBAHHUE);

OBJIAJICHUE OOYyYalOUUMHUCA YMEHUSIMU: CaMOCTOSITEJIbHO  HAXOJUTh,
aHAJIM3WPOBATh W HWCIOIB30BaTh OMOJOTHYECKYIO WH(OPMAIMIO; TMOJIB30BaATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTMHM U  COLMAIBHO-3KOHOMHYECKHUMU U  3KOJOTHYECKHUMHU
npobieMaMy 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH JEATEIBHOCTU IO
OTHOUIEHUIO K OKpY’)Karolleil MpUpOIHON cpelie, COOCTBEHHOMY 30POBBIO U
3MIOPOBBI0  OKPYXAIOMIMX JIoJel; OOOCHOBBIBAaTH H  COONIOAATh  MEpHI
npo(rIaKTUKKU MH(EKIIMOHHBIX 3a00J€BaHU, IPaBUIa MOBEAEHUS B NPHUPOJAE U
obecrieueHrss 6€30MaCHOCTH COOCTBEHHOW KMU3HENEATEIHHOCTH B UPE3BBIYANHBIX
CUTyallsIX MPUPOJHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbBIEC HayYHbIE OTKPBITUSA B 00J1aCTH OMOJIOTHH;

pa3BuTHe y 00y4JaromuXCsl HHTEUIEKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEMH
B TpOIECCe 3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMK B OHOJIOTUH, pEIIaeMbIMH €10 MpoOjieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCJIeIOBAHMUS, MIPOBEICHMUS HKCIIEPUMEHTATIbHBIX
WCCIICJIOBAHMM, PEIICHUS] OMOIIOTHYECKUX 3a/1a4, MOACIMPOBAHNS OMOJIOTUIECKIX
00BEKTOB U MPOLIECCOB;

BOCIHTaHUE Yy 00YyYaIOIIUXCS [IEHHOCTHOTO OTHOIICHUS K XUBOU MPHUPOJE B
IIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTHUYECKOH,



FeHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYypbl TOBEIEHUS B MPUPO/IE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUU;

npuobpeTeHre  OOyJaroIIMMHUCA  KOMIETEHTHOCTH B palliOHaJIbHOM
IPUPOJIOTIOIH30BAaHUH (COOIOZCHHE MpaBWJI TOBEICHUS B TMPUPOJE, OXpaHbl
BUJIOB, SKOCUCTEM, OMoc(heprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBBS
OKpyXXaromux Jojaer  (cobmogeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUMH,
obecrnieueHrne OE30MACHOCTH IKU3HEICATCIHHOCTH B YPE3BBIYAHHBIX CHUTYAIIHIX
OPUPOTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJb30BaHUs
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHUE  YCIOBUUM I  OCO3HAHHOTO  BBIOOpa  OOydYarOIIMMHCS
UHIVBUYAJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIocoOCTBYIOIIEH
MOCTIEAYIONEMY MPOPECCHOHATHPHOMY CaMOOMNPEIEICHUI0, B COOTBETCTBUU C
WHINBUy ATbHBIMU UHTEPECAMH U IIOTPEOHOCTSIMH PETHOHA.

OO6miee yncao 4acoB, OTBEJACHHBIX HA M3YYCHHE OMOJIOTHUU Ha yTiyOJIeHHOM
YpOBHE cpeaHero obmiero odpazoBanus, coctapiser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kimacce — 102 ygaca (3 gyaca B HeeIo).

Ot16op opraHuzanMOHHBIX (OPM, METOJIOB M CPEACTB OOy4EeHUS OUOJIOTUU
OCYIIECTBIISICTCS ¢ y4ETOM CHEHU(PHUKU €ro COACpKaHWsS M HaAmpaBICHHOCTH Ha
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po(eCcCHOHaTBLHOTO U BHICIIETO 00Pa30BaHUS.

O0s13aTeNbHBIM yCIIOBUEM MPU 00YUYEHUN OMOJIOTUM HA YIITyOJIEHHOM YPOBHE
ABIIICTCS TIPOBEJCHUE JIADOPATOPHBIX M MpPaKTHUYECKUX pabor. Taxxke ywacTtue
00y4aroluxcsi B BBIIOJHEHUHN MPOCKTHBIX U y4eOHO-UCCIEN0BATENbCKUX PadoT,
TEMaTUKa KOTOPBIX OMNpENENseTCs y4YyuTeJIeM Ha OCHOBE HMEIOIIUXCS
MaTepPHUATbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUU.



COJEPXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak HayKka

CoBpeMeHHas OUOJIOTHST — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHs
ouosoruu.  buojornueckue HaykKd W H3ydyaeMble ~HMH  IIPOOJIEMBI.
OyHIaMEHTAIbHBIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIE WCCICAOBAHUS B
OuoJIoruu.

3HadeHue O6uojoruu B (POPMUPOBAHUHN COBPEMEHHOUW €CTECTBEHHO-HAYYHOMN
kaptuHbl mupa. IIpodeccun, cBsizaHHbie ¢ Ouojorueil. 3HaueHUEe OHUOJOTUHM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKa: MEIAUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JdemoHcTpanumn

[Toptpets: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, 1. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [[xx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMM C JOpPYrUMU HaykKammu», «Cucrema
OMOJIOrMYECKUX HAYK.

Tema 2. 7KuBble cUCTEeMbI U MX U3y4YeHHUE

JKuBbie cuCTEMBbl Kak mpeaMeT wu3ydeHuss Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, AUCKPETHOCTh M IEJIOCTHOCTb,
CJI0XHOCTh W YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alWs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHUYNBOCTD, POCT U PA3BUTHE.

VYpoBHU oOpraHu3allud KUBBIX CHUCTEM: MOJICKYJISPHBINA, KJICTOYHBIMH,
TKAHEBBIU, OpPTraHU3MEHHBIMN, MOMYJISIHUOHHO-BUIOBOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuit), oOuochepubiii. Ilpouecchl, Hpoucxonsdiue B KHUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKH >XUBOTO. JKW3HB Kak ¢opMa CyIICCTBOBAHUS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALUU.

N3ydenue xuBbIX cucteM. MeToasl Ouonornyeckoil Hayku. HabGmronenwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3aIMs, MeTaaHanus3. [lonsaTue o 3aBucCUMON U
He3aBUCHUMOW mnepemMeHHOU. IlmaHmpoBanue skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormdeckux maHHbIX. OIEHKA JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbTaTtoB. [IpUYMHBI HCKaX€HUS Pe3yJIbTATOB JKcrnepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauumn



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buomornueckue
cucteMmbl», «CBOWMCTBAa KUBOW MaTepun», «YPOBHHU OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHe XWUBOTHOW KIETKW», «TKaHW JKMUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUYECKOTO opraHu3May, «buoreonenos», «buochepa», «Metoas
U3YUYCHHUSI )KUBOU TTPUPOJIBI».

ObopynoBanue:  naboparopHoe  oOopyaoBaHuUE  JJig  MPOBEACHUS
HAOJII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonp30oBaHue pa3aUYHBIX METOAOB IPH
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosorust KIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUMHUIA KuBOro. Mcropus
OoTKpbITUA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOYHOU
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIUS,
xpoMmarorpadusi, 3MeKTpodopes, METOJl MEUYEHBIX aTOMOB, aU(depeHInaIbHOe
HEHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @huKCUpo8anHvlx
Ki1emok. DIEeKTpOoHHas MUKpockonus. Koxgokanvnas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «JIEKTPOHHBIM MUKPOCKOI,
«VcTopus pa3BUTHS METOJOB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOINpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydyeHHne METOAOB KIETOYHOW OHOJIOrUU
(xpomarorpadus, saexrpodopes, auddepeHMaIbHOe IEHTPUPYTUPOBAHUE,
[TLIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XWMHUYECKUM COCTaB KJIETKU. Makpo-, MHUKPO- W YJIbTPAMUKPOAJIEMEHTHI.
Bonma m e€ posp Kak pacTBOpHUTENs, peareHTra, y4acTUe B CTPYKTYPHUPOBAHHUH
KJIETKH, TETUIOPETYJSIuU. MuHepanbHbIe BEIIECTBA KJICTKH, UX OWOJOTHYECKas
poJib. Posib KATHOHOB U AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonormyeckue mnoiauMepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€KOBOM Mosieky:bl. [lepBuuHas
CTpyKTypa Oefnka, TenTHAHAs CBsI3b. BTopwuHas, TpeTWdyHas, YeTBEPTUYHAS
cTtpyktypel. Jlenarypamus. CpoiictBa OenkoB. Kraccudukarusi  OenkoB.
buonoruueckue GpyHkumuu 6enkoB. Ilpuonsi.
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YrneBoasl. MoHOCaxapuapl, IMCaXapyibl, OJIMTOCAXapuAbl U OJIUCAXAPUIBI.
O6mmit mmaH cTpoeHuss W (UBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruueckue pyHKIMMN YTIEBOIOB.

Jlumunet. T'uapodunbHo-ruapodoOHbIe cBoOMcTBa. Kitaccudukamms munuaos.
Tpurnunepunbl, ¢GocPomunuasl, BOCKH, cTepounbl. buonormueckue QyHKIAN
aunuaoB. OOmme CBONCTBA OMOIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, MTOIYTIPOHULIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xomruiementapuoctu. [Ipasmno Yapradda. Ctpykrypa
JIHK — nBoiinas cnupanb. MectonaxoxxaeHnue u ouonornueckue Gpynkuum JIHK.
Buael PHK. ®ynkuuu PHK B kiieTke.

Crpoenue monekyibl AT®. Makposprudeckue cBa3u B Mojekyie ATO.
buonornueckue pynkiuun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
Kietke. [pyeue wykaneozuompugocpamer (HT®P). CexBenupopanue JHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHasi OUoJIOTHsi: OMOXUMUYECKUE U OMOPU3NYECKHUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMoOJekyid. Mooenuposanue
CMpPYKmMypol U QYHKYUL OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONEKY]l U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpanuu

[Toptperst: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankius,
@. Conrep, C. [Ipy3unep.

[uarpammer:  «PacnpeneneHne XHMMUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoguueckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJIbl BOJBI», «BelecTBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOEHHUE MOJIEKYII
yriieBoaoB», «CTpoeHne MoJIeKyn JHUnuAoBy», «HyKIenHOBbIE KHCIOTBIY,
«Ctpoenue Monekyasl ATO».

O6opynoBanue: XuMHUYECKas ocyaa U 000pyA0BaHHE.

JlabopaTopHasi padora «O0HapyxkeHHE OCJIKOB C TMOMOIIBIO KaU€CTBEHHBIX
peaKuuin.

JlaGopaTtopnass  paGora  «JVccinemoBaHWe ~— HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHbIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunsl KIETOK: DJyKapHOTHYECKass W npokapuornueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



Ctpoenue npokapuoTHIecKoi kieTku. Kierounas crenka 6akTepuil 1 apxen.
Oco0EHHOCTH CTPOEHUSI TeTepOTPOPHONW U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo 1 poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u (YHKIIMOHUPOBAHHE YKapUOTUYECKOU KJIETKH.
[Inaszmatnueckas wmemOpana (riazmanemma).  CTpykTypa —IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IIa3MaTUYecKylo MeMOpaHy: MacCHUBHBIN
(muddy3us, obnmeryénHas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). Ilomynponunaemocts MeMOpanbl. PaboTta HaTpuii-
KaJMeBOr0 Hacoca. DHJOIMTO3: MUHOLIMTO3, (aronuTto3. Dk3o1uTto3. Kierounas
crenka. CTpykTypa v (pyHKIIMU KJIETOYHON CTEHKU PACTeHH, rprOOB.

Hurormasma. [urozons. Lutockener. [IBuxkenne nuroruiazMmbel. OpraHouabl
kineTtkd. OnHoMeMOpaHHbIE OpraHoubl KIETKH: HHAOIJIa3MaTHYecKas CeTh
(OIIC), anmapat I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKUMH. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPTraHOWIOB KiEeTKH. CTpoeHHEe TpaHyJISIPHOTO PETHKYIyMa.
Mexanusm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [manmkuii  (arpaHyJsIpHBIA) — 3HAOIUIaA3MAaTUYECKUN
petukynym. CekperopHas QpyHkuus anmaparta ['onbmxu. Moougurkayus 6eaxos 6
annapame [ onvoocu. Copmuposxka benxkos 6 annapame Ionvoaxcu. Tpancmopt
BEIIECTB B KJIETKE. Bakyosu pacturenbHbIX KieTOK. Kitetounbiid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJAPHUH,  IJIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIMHM MUTOXOHJpUU M 1wiactui. llepBuunele,
BTOPUYHBIE H  CJOXHBIE  TUIACTUAB  (DOTOCHHTE3UPYIOMIMX  DYKAPHOT.
XJIOPOIIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranoussl kietku CtpoeHue W GyHKIUM HeMeMOpaHHBIX
OpraHOUI0B KJICTKH. Pu6ocomel. IIpomesicymounvie Gunamenmeoi.
MukpodunameHTsl. Axkmunogvle Muxkpoghunamenmol. MpIIIEUHbIE  KIIETKH.
Axmunosvle KOMnOHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CrTpoeHwe U JBWIKEHUE JKITYTHMKOB W pecHUYeK. MHUKpOTpyOOUKH
nuTomiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKkpopuiameHmamu u
mukpompyooukamu. MomopHvie 6enku.

Anpo. Obonouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuuu. Snepupiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHUE
XpOMOCOM B HUHTeppa3HOM dnpe. Iyxpomamur u cemepoxpomamunr. benaxu
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHoU 006010uKku 6 mumosze. Floepmblil
Mpancnopm.

Knerounsie BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTeIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubl U cxembl: «CTpoeHHE B3YKApUOTHUECKOW KieTkn», «CTtpoeHue
XKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIeTKW», «CtpoeHune
MUTOXOHAPUNY, «SA1po», «CTpoeHrne NpOKapUOTUUECKON KIETKI.

OO6opymoBaHKEe: CBETOBOM MHKPOCKON, MHUKPOTMPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIpENapaThl OaKTepUaaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yuyeHue CTpOEHHUS KJIETOK Pa3IUYHBIX
OPTaHU3MOB.

IIpakTuyeckas padora «l3yueHue CBOMCTB KIETOUHON MeMOpaHbD».

JlaGoparopnass padora «lccienoBaHue IUIa3MOJiM3a U JICTUIA3MOJIN3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTuyeckass  padora  «l3ydyeHue  JBMKEHHUS  LUTOIUIa3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. O0OMeH BelleCTB M NMPeBpallleHUe SJHEPTUH B KJIETKe

AccUMUITALINAS ¥ TUCCUMIISIINS — JIBE€ CTOPOHBI MeTabom3ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPOQHBIN W TreTepoTpOoHBIA. YdUacThe KHUCIOpOAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe obOecrneueHue KieTKu: mnpeBpanieHne ATD B
oOMeHHbIX Tmporieccax. DepMeHTATUBHBIM XapakTep peakluuil KJIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBU.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPraHMYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBruuHBIA CHHTE3 OpPraHWYECKHX BelIeCTB B KieTke. DotocunHTes.
AHokcueenHblll U oKcuceHHbld omocunme3 y baxkmeputl. Ceemocobuparowue
nUSMEHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Polb XJIOPOIUIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHOBas pasbl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsgHHe pa3iauyHbIX (HAKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHHTES. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIME OaKTepuu, >KeIe300aKTepuu, CepoOAKTEPHUH, BOIOPOIHbBIE
OakTepuu. 3HaUYEHUE XEMOCHUHTE3A.

Ana’pobnbie opranu3mbl. Buabl Oposkenusi. IIpomykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH OOJIE3HEH.

AspoOHBbIe OpraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOINU3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe okuciaeHHe, WIK KIETOYHOE AbIXaHUE. POIbp MUTOXOHIpUI B
npolieccax ononornyeckoro okucieHus. [{uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopanno2o epaouenma npomonos. Cunmes
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AT®D: paboma npomonnoi ATD-cunmaszvi. IlpeumyiiecTBa a’poOHOrO MyTH
oOMeHa BellecTB nepe aHadpoOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHa.

JdemMoHcTpanuu

[Toprpersr: k. IIpuctim, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupr u cxeMbl: «DOTOCUHTE3Y, « JHEPreTHUECKUl 0OMen», «brocunres
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass  pabGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UM KaTajaasbl)y.

JladbopaTopunasi pabora «/3yyenue (QepMEHTATUBHOIO paCIICTUICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIILHBIX U dKUBOTHBIX KIETKAX).

JlabopaTtopnass pabGora «CpaBHeHHE MTpOIECCOB  (POTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEeHUE MTPOLIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. HacseacrBeHHass uHGOpMaus U peajin3anus eé B KIeTKe

Peakuuun matpuuHoro cuHtesa. [[puHIMI KOMIUJIEMEHTAPHOCTU B PEAKIIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeACTBeHHOM mHGopMaluu. [ eHeTnuecKuit
KOJl, ero cBoicTtBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. Ilpunuums
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ stanbl. Yuactue TpancnopTHeix PHK B OuocunTtese Oenka.
VYcnosusi O6uocunre3a Oenka. KomupoBanme amumHokucior. Pombp pubocom B
OounocuHTe3e Oenka.

Cospemennvie npedcmasienus o cmpoenuu cenog. OpraHuzaiys reHoMa y
MPOKAPUOT U PYKApHOT. Perysiius akTUBHOCTH T'€HOB Yy NpokapuoT. ['umortesa
onepona (®. XKako0, XK. MaHo). MoaexynsipHvie mexanuzmvl 3KCNPECcUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perymnsaius 0OMEHHBIX
poreccoB B kieTke. KiieTounblii romeocTas.

Bupycsl — HekneTounble (hOpMBI )KU3HU U OO0JUTraTHBIE mapa3uTbl. CTpoeHUE
MIPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprnodaroB. JKusHeHHbIl YUK
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycubie 3a0oneBanus denoBeka, KUBOTHBIX, pactenuid. CIIN/, COVID-
19, coumanbHbie 1 MEAUIIMHCKHAE TPOOIIEMBI.

buoungpopmamuxa: unmeepayus u anaruz o6orvuiux maccugos («bigdatay)
CMPYKMYPHbIX OUonocuyeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
Ilpoepammupyemoie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.
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JdemoncTpanuu

[Toptpetsl: H. K. Konsuos, /. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTH4ecKkuil Koy, «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3/iaHre MOJIEIIA BUPYCA.

Tema 8. ) KuzHeHHBIH HUKJ KJIETKH

Knerounsréi 1wk, ero mepuonabl W perynsaiua. Wuatepdaza u MuTO3.
Oco0eHHOCTH MpOIECCOB, MpOTEKaromMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  Ilpecunrtetmdyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUN WU
MOCTCUHTETHYECKUH (MPEMUTOTUIECKUI) TIEPUOIBI UHTEP(DA3HI.

Martpuunsiii cunte3 JHK — permuxauus. [Ipunuunsr permkanuu JTHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJJIEIBbHOCTD.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBI Ha0Op KIETKHM — KapuoTUIl. JIUIUIOMIHBIA W
rariouJHbeIi  HabOpsl  XpoMocoM. ['oMosoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne knerkm — wmuTo3. CTaguu MHUTO3a WU MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. Kapuoknne3 n nuToknHe3. buosorndyeckoe 3HaueHune
MUTO3a.

Perynsauust MuTOTHUECKOTO IMKIA KIETKH. [Iporpammupyemas kieTouyHas
rubesb — arnomnTos.

Knerounoe s1po, XpoMocombl, (yHKIIMOHAJIbHAs TEHOMHKA. MexaHuzmol
npoaugpepayuu, oughgpepenyuposku, cmapenus u eudenu xKiemok. «lL{ugposas
K1emKay — ououHgpopmamuyeckue mooeiu QYHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocomy, «Pemmkanus JJHK.

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MuUTo3 B KJIeTKax
KOpEIIIKa JIyKay.

Jlabopatopnas  pabora  «/3yueHwe  XpoMOocOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlabopaTopnas pa6ora «Ha0ntoeHre MUTO3a B KIIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenne u QyHKIIUM OPraHN3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUSI U KUBHEACATENbHOCTU  OJIHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIECTOYHBbIC TPHUOBI, OJHOKIECTOUYHbHIC
BOJOPOCIIH, APYyTrHe NPOTUCTH. KoJToHMaNbHBIE OpraHU3MBI.
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B3auMocBs3p 4acTel MHOIOKJIETOYHOrO OpraHusma. TkaHW, OprasHel W
cucTteMbl opraHoB. Opranusm Kak €IMHOe 1ero0e. ['omeocTas.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAsI, MPOBOJSIIASA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTPOECHUS,
GbyHKINN 1 PacToNOKEHHs TKAHEH B OpraHax pacTEHUHN.

TKaHW >KUBOTHBIX W 4YEJIOBEKAa. THIIbI )KMBOTHBIX TKAHEW: 3IUTEIUAIIbHAS,
COCMHUTEbHASI, MblllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKIUNA U
pacnoJIOKEHUsI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHEpaTHBHBIE OpraHbl pacTeHuil. Opranbl H
CHCTEMBI OPTaHOB XUBOTHBIX U 4YeoBeKa. PyHKIMHA OPraHOB U CUCTEM OPTaHOB.

Onopa tena opranusmoB. Kapkac pactenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJICTOUYHBIX XMBOTHBIX. HapyHblii W BHYTpeHHUU ckeneT. CTpoeHHne u
THIBI COEAUHEHUS KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMTHOE, KTYTHUKOBOE, PEeCHUYHOE. JIBMKEHHUE MHOTOKJIETOYHBIX PaCTCHUM:
TPONU3Mbl M HACTUU. JIBUKEHHME MHOTOKJIETOYHBIX JXMBOTHBIX U YEJIOBEKA!
MbImieuHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opramusmoB. IlormomieHne BOABI, YIJIEKMCIOrO Ta3a U
MHHEPAIBHBIX BELIECTB pacTeHUsIMU. lIuTaHme XMBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKJIETOUHOE mnuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTAENBI
MUIIEBAPUTENILHOTO TpakTa. [lumeBaputenvHble kene3bl. lluieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuil. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
’KabepHoe u nérouynoe apixaHue. [[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUWE CTPOEHUSI JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIIAM JIETKUX y NTUI U
MiIeKonuTaromux. Perymsus apixanus. J{prxatenbHpie 00bEMBI.

TpaHcnopT BelIECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHcnopT BemIeCTB Yy JKMBOTHBIX. KpoBeHOCHass cucremMa U €€ OpraHbl.
KpoBeHocHass cucTteMa MO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaie,
KPOBEHOCHBIE COCyIbl W KpoBb. Kpyru KpoBooOpaiieHHsl. DBOIIOLHOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. PaboTa
cep/ra v €€ perysus.

Beigenenue y opranusMoB. Beinenenue y pacrteHuil. Beimenenue y
KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbel BbeiaeneHus. OunbTpanus,
CeKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHW3MbI Pa0OTHI OPTaHOB BBIICICHUS.
CBsi3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMu. Boeinenenue y



NO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. CtpoeHne M QyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPranu3moB. CHopsl
OakTepuii M ULUCThl MNPOCTEMIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pPAacCTEHUM.
Kyrtukyna. Cpeacta macCUBHOW M XUMHUUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NPOU3BOJHBEIE.
3ammTa opranu3Ma ot OojesHed. IMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIA M NpUOOPETEHHBIN crneuupuyecKuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnasintenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocte uW  perynsuusa |y OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. Pazgpaxumocts u  perymsauusa y
pactenuid. PocToBbIE BEIECTBA U UX 3HAYCHHUE.

HepBHast cucrema u pediexTtopHas peryjsuuss y KUBOTHbIX. HepHas
cUCTEeMa U €€ OTHEeJbl. DBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedrnexc u
pednexropHas myra. be3yciioBHbIE U YCTOBHBIE pE(IEKCHI.

I'ymopanbHas peryisuus M 3HAOKPHUHHAs CUCTEMA JKMBOTHBIX U YEJIOBEKA.
Kene3pl HHOOKPUHHOW CUCTEMBI M HUX TOPMOHBL. JleiicTBHE TOPMOHOB.
B3auMocBs3bp HEpBHOW UM SHIOKPUHHOM cucTeM. [unoranamo-runodusapHas
cucTeMa.

JdemoncTpanuun

[Toprper: U. 11. [1aBnos.

Tabmuupr u cxembl: «OIHOKIETOUYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopociny, «bakrtepun», «lIpocreimme», «OpraHbl UBETKOBBIX PACTECHHI,
«CucremMpl  OpraHoB ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoeHune
HaceKkoMbIX», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue crelisy,
«CTpoeHHE NHUCTOBOM IUIACTHMHKW», «TKaHM >XKUBOTHBIX», «CKEJET 4Yel0BEKa»,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucremay», «/lpixarenbHas

CHUCTEMAaY, «HepBHast  cucremay, «Koxay, «MpIllIeyHasE  CHCTEMay,
«BpigenurenbHas cucremay, «HIOKPUHHAS cucTeMay, «CTpOEHHE MBIIIIbD,
«mmynuter»,  «KuiieuHonosioctHeie», «(Cxema  TNUTaHUS  PACTEHHI,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIIPBI»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema ssarymkum», «HepBHas ~— cucrtema
npecMmblkatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIEKOTIUTAIOIUX», «HepBHas cucrema uenoBekay, «Peduexcy.



OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOMpENnapaThl OJHOKJIETOYHBIX
OpraHuU3MOB, MHUKpOIpenaparbl TKaHEH, pAaKOBHUHBI MOJUIIIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXKHX, *KUBbIE IK3EMIUIAPbl KOMHATHBIX pAaCcCTeHUM, repOapuu
pacTeHUil pa3HbIX OTJEJOB, BJIAXHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opy0BaHuE AJI IEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHns Kpaxmaiia u OelIKoB oA AelcTBrueM (epMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUI0 )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHUI, MOJIENIA TOJIOBHOTO MO3Tra Pa3iUYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW pacTeHUIN.

JlaGoparopHuasi padora «3ydyeHue TKaHe >KUBOTHBIX).

JlaGoparopHasi padora «3ydeHue opraHoB IIBETKOBOI'O PACTECHUS».

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHUSI OpPraHu3MOB: Oecrojioe (BKIJIOYasi BEr€TaTUBHOE) W
nosioBoe. Buael  Oecronoro  pa3MHOXKEHHWSA:  TMOYKOBAaHUE,  CIOPYJISIUS,
dbparMeHTanus, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KiIeTKH, Win rameTtel. Meio3. Craauun
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruomornyeckuii CMbICI
M€Ho3a M IIOJIOBOTO Ipolecca. Mewo3 W €ro MECTO B JKM3HCHHOM IHUKJIC
OpraHU3MOB.

[IpenzapoapimeBoe pazButue. ['amerorenes y ;KuUBOTHBIX. [10JIOBBIE HKeEIE3BI.
OO0paszoBaHue U pa3BUTHE MOJOBBIX KieToK. Criepmarorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnongoTBopeHre U 3MOpPHOHAJIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOZI0TBOPEHUS: HAPYKHOE, BHYyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOrUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooeru mopghoeenesza. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jemepmunupoeannoe u HedepmuHuposanumoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUS MIIEKOMMUTAIONIUX. 3apOJBIIICBhIE JIUCTKU
(ractpynsinus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3aumMuoe
BIUSIHAE YacTel pa3BUBAIONMICTOCS 3apojbliia (SMOpPHOHANbHAS WHIYKIINS).
3aknazka TUTaHa CTPOEHHMS OSKMBOTHOTO Kak  pe3yslbTaT HepapXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BrusiHne Ha 3MOpPUOHANIBHOE pPa3BUTHE PA3IUYHBIX
(haKTOpOB OKPYKAIOIIECH CPE/Ibl.

Poct u pasButue xuBoTHBIX. [locTomMOpmoHansHBIN Tepuon. [lpsmoe u
HenpsMoe pas3BuTHe. Pa3zBurue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoOJOrMYeckoe 3HaUY€HHE NPSIMOTO M HEMPSMOTO
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pa3BUTHUS, UX PACIPOCTpPAHEHUE B MpUpOAE. THUIBI pocTa KUBOTHBIX. DaKTOPHI
PEryJsiiiU POCTa )KMUBOTHBIX U YesioBeka. CTauu MoCcTIMOPUOHATBHOTO PA3BUTHS
y KUBOTHBIX U 4yesnoBeka. [leproabl oHTOreHe3a uenopeka. CTapeHue u CMepTh Kak
OHMOJIOTUYECKHE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuid. ['ametoput u crnopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacteHuil. OOpa3oBaHue cmop B IMpoiecce Meno3a.
l'amerorene3 y pacreHuid. OIUIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoliHOe OII00TBOPEHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETyJISIHUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Hoptpersrl: C. I'. HaBammun, X. lllneman.

Tabnuiel 1 cxembl: «BereratuBHOe pa3MHOXKeHHE», «TuIbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXEHHE XIaMUAOMOHAIb», «Pa3MHOXEHHUE 3BIJICHBDY,
«Pa3MHOXeHUEe TUAPB, «Meio3y», «XpoMocombly, «l'amerorenes», «CTpoeHue
AULEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaAuu OHTOreHe3ayn, «lIpsamoe u
HENpsAMOE pa3BuThe», «Pa3Butme Maunckoro xyka», «Pa3Butue capaHumy,
«Pa3Butne narymkw», «JIBOMHOE OIUIOJOTBOPEHME Y LBETKOBBIX PACTECHHI»,
«CtpoeHue ceMsH OJHOJIONBHBIX U JIBYJIOJIbHBIX pacTeHUN», « KHU3HEHHBIN UK
MOPCKOM  KamycTb», <« KU3HEHHBIM IUKI MXa», <« KHU3HEHHBIA UK
MarnopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEenaparbl SUIEKIETOK U
CIIEpMaTO30UI0B, MOAENb « LUK pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «l3ydyeHue CTpOCHHMS MOJOBBIX KJIETOK Ha FOTOBBIX
MUKPOIIPENnapaTaxy.

IIpakTuyeckass padora «BpisiBIieHME NPU3HAKOB CXOACTBA 3apOJIbIIIECH
MO3BOHOYHBIX )KUBOTHBIX).

JladbopaTtopnass padora «CrpoeHHe OpraHoB Pa3MHOKEHHUS BBICHINX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykh. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€UeCTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. Konbnoa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®ununuenko, H. B. Tumogeera-PecoBckoro.

OCHOBHBIE TEHETHYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIEIbHBIC TEHbI, AJbTCPHATHUBHBIE IPU3HAKW, JOMHUHAHTHBIM W PEUECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHIL.



OcCHOBHBIE ~ METOJIbI ~ T€HETUKH: THOPUAOJOTUYECKHM,  [UTOJOTHYECKHUH,
MOJIEKYJISIPHO-T€HETUUECKUM.

JdemMoHcTpanuu

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuirel 1 cxembl: «MeToIbl TeHETUKINY, «CXeMbI CKPEIIUBaAHUS.

JlabopaTopunass padora «Jlpo3odpuna kak OOBEKT TI'E€HETHUUYECKUX
VCCIIEOBAHUID.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBplii 3akoH MeHuens — 3akoH
eaMHO00pa3ust ruOpuI0B nepBoro nokosjieHus. [lpasuio nomuHupoBanus. Bropoi
3aKOH MeHnaens — 3aKOH paclIeIUIeHWs NPHU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelniuBaHus. [ umores3a 4ucToThl raMer.

AHanuzupyouiee ckpemnBanue. [[poMeKyTouHbI XapakTep HaclIeI0BAHMUS.
Pacmerienue nmprusHakoB IpU HEMTOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBaHMUSI ~ TPHW3HAKOB.  [luTomormueckwe  OCHOBBI  JTUTHOPUIHOTO
CKPELIMBAHUA.

CuermienHoe HacnenoBanue npusHakoB. Paborel T. Moprana. CuernsieHHOe
HACJIIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMU. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'enernka nosa. XpoOMOCOMHBIM MEXAHU3M OIpeaeieHus mona. AyToCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOoramMeTHbId 0. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue npus3HakoB, CLETUIEHHBIX C ITOJIOM.

['enorun kak uenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBINM ayienu3M. B3anMoAeicTBUE HEAUIEIbHBIX T'€HOB.
Kommnnementapuocts. Dnuctas. [Tonumepus.

['eHeTnyeckuii KOHTPOJIb pPa3BUTHUSI PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
TaKkKe (PU3MOJIIOTMUYECKUX TMPOIECCOB, IMOBEICHUS M KOTHUTHUBHBIX (YHKIHUU.
['eneTnueckue MexaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHYecKHe acleKThbl KOHTPOJIS H
W3MEHEHHS HACJICICTBEHHON MH(OPMAIIUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmuubl u cxemsl: «IlepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpertuii 3aKkoH
Mengens», «AHaIUM3UpPYyHOIIEee CKpemuBanue», «HemomHoe noMuUHUpPOBaHUEY,
«CrersieHHOEe HaclieIoBaHWE TPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka moay,
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«Kapuotun uenmoBeka», «Kapuotun npozodunb», «Kapuotum nOTHIBD,
«MHOX€eCTBEHHBIN ajuienu3m», « B3auMo1eicTBUE TEHOBY.

OOGopynoBanue: Mojelb JUisl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO00pa3us
ruOpUIOB TIEPBOrO TOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJENIb s
JEMOHCTpPAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIENOBAaHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTpPALlUM CLEIUICHHOTO HACIIEIOBAHUS MPHU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «po3odumnay.

IIpakTnueckas padora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPUIHOTO
CKpENIMBaHUA Y APO30(DUITBD».

IIpakTnueckas  padora  «l3ydeHume  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y AP030(DUIBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  dopmupoBaHuu (peHoTHna.
N3menunBOCTh Npu3HakoB. KauecTBEHHBbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MoaudukanronHas U3MEHYMBOCTb. Poib cpenbl B (OpMHUpPOBAHUU
MOAU(PUKALMOHHON M3MeHunBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psin u BapuaunoHHas kpuBas (B. HMoranmucen). CoiicTBa MOau(pUKanMOHHON
V3MEHYHMBOCTH.

I'enoTunnyeckas N3MEHYNBOCTh. CBOKMCTBA FT€HOTUITMYECKON N3MEHUYUBOCTH.
Buapl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHasi u3MeHYHMBOCTHb. Mei03 M TOJIOBOM MpOIEcC — OCHOBA
KOMOMHATUBHOW MU3MEHUYMBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3JaHUU
TeHETUYECKOTO pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTauuoOHHasT W3MEHYMBOCTb. Buabl MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  WHAYUMPOBAHHbIE MyTaluHW. SnepHble U
HUATOIUIa3MaTHYeckue myTtanuv. CoMaTUYeCKUe W TMOJOBbIe MyTauuu. [IprdnHbI
BO3HUKHOBEHUs MyTauuid. MyTareHpl W WX BJIUSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O IMPOIECCa. 3aKOH TOMOJIOTUYECKUX pSAJIOB B
HacneacTBeHHoW m3meHuunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUYMBOCTH U
HACJICICTBEHHOCT.

Onuzcenemuxa U 9NUSEHOMUKA, pOIb dNUSEHEMUYEeCKUx @Gaxkxmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u  cxeMbl:  «Bugasl  u3meHunBoCcTHY», «MoaudukanuoHHas
U3MECHYHUBOCTEY, «KombOnHaTHBHAs W3MECHYHUBOCTHY, «Meiio3y,
«OmnonorBopeHuey, «I eHeTHUYecKue 3a00JIeBaHUs YeIoBeKay, « Buabpl MyTaimii.



OO6opynoBaHue: XKUBbIe W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlaGoparopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOMU(PUKANMOHHON W3MEHUYMBOCTU. [locTpoeHWe BapuallMOHHOTO psna U
BAPUALIMOHHOU KPUBON».

IIpakTuyeckass padora «Mytanuu y gapo3oduibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeka

Kapuorun uyenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHHS T€HOMaA
yernoBeka. Meronpl  M3y4deHUsT TI€HETHMKHM  YEeJIOBEKAa: IEeHEaJOTMYEeCKUM,
OJIM3HEIIOBbIH, HUTOr€HETUYECKUH, MONYJISIMUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHIA. CoBpeMeHnHoe ONPEIECIICHUE TE€HOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HaciaeacTBeHHbIe 3a00IeBaHUS YelIOBeKa. | €HHbIC 1 XPOMOCOMHBIC
0ojie3HM 4YeloBeKa. boJIe3HM C HACleNCTBEHHOW MPenpacroyioKEHHOCTHIO.
3HaueHUE MEAMIMHCKON T€HETUKHU B MPEIOTBPAILCHUU U JICYEHUH T'€HETUYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-TeHeTUUeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
kieTku. [loHsITHE «TeHEeTUYECKOTO Tpy3a». ITUUECKUE acCHEeKThl UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue ¢akTophl TMOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YeJIOBEKa K
(bU3UYECKOMY U XMMHUYECKOMY 3arps3HEHHMIO OKpYsKaroleh cpesnl. ['eneTnueckas
MPEIPACIIONOKEHHOCTD YEJIOBEKA K MATOJIOTUSIM.

JdemoncTpanuun

Tabnuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3y4YeHHs] TEHETUKHU
yesioBeKay, «l eHeTnyeckue 3a00JIeBaHUS YETOBEKa.

IIpakTHyeckas padora «COCTaBICHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenekuust OpranusMoB

JlomecTuKanusg H CEJEeKUHUs. 3apOKICHUE CEIEKIMU U JIOMECTUKALUU.
Yyenne H. WM. BaBuwioBa o lleHTpax mnpoUCXOXIEHUS U MHOro00pas3us
KYJbTYPHBIX pacTeHuil. Poip cemekuuy B CO31aHUM COPTOB PACTEHHUW M MOPOJ
*uBOTHbIX. CopT, mopoaa, IMTaMM. 3aKOH TIOMOJOTMYECKUX PSIJOB B
HacjaeACTBeHHOM wu3MeHuuBoctu H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKIIMOHHOU paboTHhI.

Metoasl ceneKImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIA M
VHIUBULYaJIbHBIN. OTamnsl KOMOMHAIIMOHHON CCJICKIINU. HUcnwiTanue
NpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIIbio aHanu3a JIHK.

HckyccTBeHHBIN ~ MyTareHe3  Kak  METOJ[  CEJCKIMOHHOM  paloThlI.
PannanmoHHbIil 1 XUMHYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX
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dbopm opranuzmoB. Vcmonp30BaHHE TE€HOMHOTO PENAKTUPOBAHUS M METOOB
pexkoMOuHanTHBIX JIHK 17151 monmydenust iCX0AHOro MaTtepuaia JIjsi CeleKIUu.

[Tonyuenue MTOJTUTIIIONIOB. BuyTtpusugoBas ruopUaAN3aIIvs.
biuskopoacTBeHHOE — cKpenuBaHue, Wiau  MHOpuauHr.  HepoacTBeHHoe
CKpenuBanue, win aytopuauHr. ['erepo3uc u ero npuyuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausanus. [Ipeonmonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JIOCTH)KEHHS CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3enéHas
DeBONOYUAN.

CoxpaHeHUe U U3yYEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX pOAMYEH U1 CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. H3yuenue, coxpanenue u  ynpaegieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEeHUs CYUeCmeyiomux U co30anusl Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpPUMEHEHUEeM COBPEMEHHBIX MemOo008 HAYUYHbIX UCCAe008aAHU,
nepeodosuvlix uoeti U nepcneKmueHbX MexHoI02UlL.

JdeMoHcTpanuu

[Toptpersr: H. . BaBunos, . B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpBI IPOUCXOXKIECHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON H3MEHUYHMBOCTH,
«MeTtoapl cenekiuny, «OTaaiéHHas Tuopuan3anusy, «MyTtareHesy.

JlabopaTopHas padora «/3yyeHue coOpTOB KyJNbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «3ydeHrue METOA0B CEJICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUI.

Ikckypeusi «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJICKIIUM PACTCHUU H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIBHBIM y4acTOK, B TEIUIMYHOE XO3SIMCTBO, B J1aOOpPaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0THA U CHHTETHYECKAasA OMOJIOTUS

OOBeKThl, UCHOJIb3yeMble B OHWOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuimonHas
OMOTEXHOJIOTHS:  XJICOOMEUeHHUEe, TMOJYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpoobuonornyeckuit cunte3. OOBEKTbI MHUKPOOMOIOTUYECKHUX
TexHosiorui. [Ipous3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUH UM MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOTYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalnX He BCTPEUAIOIINECs B IPUPOAe OMOCUHTETUYECKUE Ty TH.
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Knerounas unxxenepus. Meroapl KynbTypbl KJIETOK U TKAHEW PAaCTEHUU U
#*uBOTHBIX. Kpuobanku. Comatuyeckas TUOpUAM3ALMA W  COMATHYECKUU
sMOpuorene3. lcnonb3oBaHuE TAaIIOWI0B B CeJEKIUU pacTeHuil. [lonyuyenue
MOHOKNIOHAbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
aumumen 6 Mmelduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE KMUBOTHBIX. METO/ TPaHCIUIAHTALMK SI€p KIIETOK.
Texnonoeuu 0300p08IeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMoCcOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmKeHns W NEPCHEKTHBbI  XPOMOCOMHOM M T€HHOM  HHYKEHEpPHUH.
DKOJIOTUYECKHE U 3TUYECKUE MPOOJIEMbI T€HHON MHXEHEPUHU.

MemuuuHckue ouorexHonoruu. [loctrenoMmuas nudposas meaunusa. [1LP-
JUarHoCTUKa. MeTaOoJIOMHBIM aHaIM3, TEHOIICHTPUYCCKHM aHaJIu3 MpoTeoMa
YesoBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHKME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OumoumkeHepus s pa3pabOTKU
(yHIaMEHTAIbHBIX OCHOB MEIUIMHCKHUX TEXHOJIOTMM, CO3AaHHUS KOMILIEKCHBIX
TKaHEW COUeTaHHMEM TEXHOJOTUH TPEXMEPHOTro OHONMpHHTHUHTA M ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEIULIMHBI.

Co3naHre BEKTOPHBIX BAaKIMH C II€JIbI0 OOECredYeHHs] KOMOMHMPOBAHHOMN
3amuThl OoT BO3Oyautenet OPBU, ycTaHoBieHHE MOJNEKYJSPHBIX MEXaHU3MOB
¢ynkunonupoBanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00/IeBaHNUs YeIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuupl u cxembl: «Mcrnoab30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJICHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepusn», «I eHHast UHKEHEPUs.

JlabopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuuyeckas padora «IlomyyeHne MOJIOUYHOKHUCIBIX TPOTYKTOBY.

JKekypeuss  «bHOTEXHONOrMS — BaKHEWIIAsh MPOU3BOJAMUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOITMYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3sBuTHE IBOJIONUOHHBIX MPEIACTABJICHUH B
OounoJiornu

OpomononHas Teopuss Y. JlapBuna. IlpeanochblikKM BO3HUKHOBEHUS
napBuHHU3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. JlapBuHa.

JIBI>ky1ue cuiibl 3BOIIOIMU BUAOB 110 Y. JlapBuHy (BbICOKass HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHM3MOB, HACJEJCTBEHHAs W3MEHYMBOCThH, OoOpnOa 3a

CYIIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).
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Odopmienne cunternueckoir Tteopun sBomonuu (CTI). HelrpanbHas
Teopust dBomtounud. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorusa. 3HAYEHUE
ABOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Krosbe, Y. apsun, C. C. YerBepukos, W. 1. lImansraysen, k. Xonaein, . K.
benses.

Tabmuupr m cxembl: «Cucrema >xuBoil mnpupoasl (mo K. Jlunuerw)y,
«JlectHuma xuBbBIX cymiectB (o Jlamapky)», «Mexanusm QopMupoBaHuUs
MPUCTIOCOOJICHN y pacTeHuid W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapiipyTta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pHOBI
3a cyuectBoBanue», «llopoasl romy6eit», «MHoroodbpasue KylabTYpHBIX (QopM
KanycTbl», «[lopoabl TOMaIIHUX )KUBOTHBIX», «CxemMa 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. MapBuny)», «CxeMa COOTHOIICHUS JBHXKYIIMX CHJI DSBOJIIOLIHMN,
«OCHOBHBIE TTOJI0KEHUSI CHHTETUUECKON TEOPUH 3BOJIIOLIUNY.

Tema 2. MUKPO3BOJIIOLMS U €€ Pe3yJIbTaThI

[Tonynauust Kak sneMeHTapHas eAuHHIA BOMIOIUU. COBpEMEHHbBIE METOMbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyssiuil. W3meHeHue
reHooH/Ia TOMYJSIMKA KaK DJJIEMEHTApHOE SBOJIOIMOHHOE SIBJICHUE. 3aKOH
reHernueckoro paBHosecus k. Xapau, B. BaitHOepra.

DneMeHTapHble (aKTOphl (IBMXKYIIUE CHJIBI) JBOJIOUMHM. MyTaliMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHble
HEHAMPaBJICHHBIC W3MEHEHHsS YacTOT ajieied B momymsanusx. Oddexr
OCHOBartensa. JIpgexm Oymovliounoco 2opaviuuka. CHUdNCEHUe 2eHemuuyecKo2o
pasnooobpazusi: npudunsl u cireocmeus. llposenenue sgpghexma Opeiigha 2eros 6
oonvuwux u  manvlx  nonyrayusax.  Murpauun.  M3omAuMs  moOmysisIui:
reorpaduueckas (mpocTpaHCTBEHHAs1), OMoJIorndeckast (penpoayKTUBHA).

EctecTBenHblii oTOOp — HampaBiusoommii Qgakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHM, CTaOWIM3UPYIONINM,  pa3pbIBAIOIIUN
(nu3pyntuBHbIi). [lomoBoit orO0op. BO3HMKHOBEHHE W HBONIONUS COLUATBLHOTO
MOBE/ICHUSI )KUBOTHBIX.

[TpucnocoOaeHHOCT,  OpPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIOIHUH.
Bo3nukHoBeHne — mpucnocoOneHudt y  opraHuzMoB.  Apomopdo3pl U
uanoananrtanuu. [lpumepsl npucnocobieHuit y opranu3mMoB: MOp(hOIOrH4YecKue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUeckue.  OTHOCHUTEIBHOCTb
IPUCIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepum u crtpykrypa. BmmooOpazoBanme Kak pe3yibTaT
MUKpPOIBOJIOIMHU. M3onsmus — kimoueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJuIoNIaTpUUYECcKoe (reorpacduueckoe),
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CUMIIATPUUECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (ToNUTION T 3AITHS,
rudpuauzanus). JnuTenbHOCTh IBOIIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (OpMUPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Pons sBOMOUMOHHON OMoorMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHHus1 OMopa3zHooOpa3us. MUKpPOIBOIIONHUS U KOIBOJIIOIUS Mapa3UTOB U UX
X03s51eB. MexaHnu3mbl (POPMUPOBAHUSI YCTOMUUBOCTA K aHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEll.

JdemoHcTpauumn

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

Tabmuubr u cxembl: «MyTanmoHHass H3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa BuAa», «Cxema nposiBieHus1 3akoHa Xapan—BaiinOepray, «IBumxkyiue
CWJIBl 3BOJIIOLUNY», «IKOJOTHYECKass M30JSUUs MOMYJISIUi ceBaHCKOU (openmny,
«l"eorpadmueckasi U30JSA1MA  JUCTBEHHUIbI CHUOUPCKOM W JIMCTBEHHUIIBI
naypckoiy, «IlomynsiiMOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUA €CTECTBEHHOro oT0opa», «PDopmbl OOpPHOBI 3a CYyIIECTBOBAHHUEY,
«nnycTpuanbHblii MenaHu3M», «KuBble uckomnaemsie», «[IoKkpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX,
«®Dusnonornueckue amantrauun», «lIpucnocoOJIEHHOCT, OpraHU3MOB U €€
OTHOCUTENBHOCThHY», «Kpurepuu Buaa», «Bunsl-nBoitHukn», «CTpyKTypa BuAa B
npupozae», «CrocoObl Bug000pazoBanusi», «l'eorpaduyeckoe BuI000pa3zoBaHuE
TPEX BUAOB JAHMABIIICH», «DKOJIOIMUYECKOE BHUI000PA30BAHUE BHUJIOB CHHUID),
«Tonmunnouel pacrenuit», «KanycTHo-peneunblili ruOpuy.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3BEpel ¢ MpuUMepaMu pa3IMYHbIX TPHUCIOCOOJICHUI, 4Yydella NTHI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUM OJU3KUX BHUAOB, O0OpPA30BABIIMXCA
Pa3JIMYHBIMUA CIOCOOAMH.

JlabopaTopHasi padora «BbisBIeHHE HW3MEHUYMBOCTH Y 0COO€H OJHOTO
BUJIA».

JlabopaTtopnas  pabora  «llpucmocobrenus  OpraHMsmMoB U HX
OTHOCHUTEJIbHAS 1IEJIECO00PAZHOCTHY.

JladbopaTtopnass paGora «CpaBHeHHUE BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3Boaouns u eé pe3yJabTaThl

Mertoapl  HU3ydyeHUST MaKpOdBOJOIUU. llaneoHTolIOrMYecKHe  METOJIbI
uzydeHus: odBoionuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaduueckue Meronpl u3zydeHus s3Bojtonuu. CpaBHeHHE (IOPHI H
dbayHpl MaTepuUKOB U OCTpOBOB. buoreorpadpuyeckue obmactu 3emun. Bumbl-
SHJEMHUKHU U PEIUKTHI.



OMOPHOIOTHUECKHE U CPABHUTEIHHO-MOP(POIOTUUECKHE METOJIbI U3YUCHUS
SBOJIONMHU. ['eHeThyecKkue MeXaHU3Mbl HBOJIOLHMM OHTOTEHE3a W MOSBJICHUSA
SBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTUYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTtapusie  opranbl U aTaBU3Mbl.  MOJEKYJISPHO-T€HETUYECKHUE,
OMOXMMUYECKHE W  MaTeMaTHYeCKHE  METOJbl  W3YUYEHUS  HBOJIIOIUU.
I'omonoruynsie reHbl. COBpEeMEHHBIE METOJbI MOCTPOEHHUS (UIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTAllMH U 3BOJIIOLMS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBwiia) dBOMONUH. [IpuHyun cmenvt yHKyuil.
HeobOpatumocTs 3Bomonuu. AnantuBHas paauamus. HepaBHOMEPHOCTh TEMIIOB
SBOJIIOLINH.

JdemMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I 'ekkenb.

Tabmuibl 1 cxembl: «DWIOTCHETHYECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yopie  smiepbl»,  «Creromedans»,  «Punnodutey,  «CeMeHHbIS
nanopoTHukW», «buoreorpaduyeckue 30Hb 3emun», «Jlpeid) KOHTHHEHTOBY,
«Pemuktel»y, «HauanpHble cTaguu 5SMOPHUOHAIILHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpHI YEIOBEKa W IMMMMaH3e», «[JaBHbBIE
HaIPaBJICHUS 3BOJOIUIY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

OOGopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpraHU3MOB, MYJISI)KU TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKI[UM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

Hayunble rumore3sl NPOUCXOXKIEHUS KU3HU Ha 3emiie. AOHOreHe3 u
naHcnepmusi. JloHayuHble IpenCcTaBlI€HUs O 3apPOKJIECHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue sxu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE dTanbl HEOPraHUYECKOU SBOJIIOLUU. [Lmanerapuas
(reonoruyeckasi) H3BOJIONUSA. XUMHUYECKas 3BOJIOLUS. AOUOTeHHBIA CHUHTE3
OpraHnyeckux BemecTtB u3 Heopranndeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue mnoaumepoB u3 MoHoMmepoB. KoamepBatHas rumoreza A. .
Omnapuna, runoresa nepsudHoro 0ynroHa k. XomnjeitHa, TeHeTHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Uek) um rumoreza «mupa PHK» V. T'unGepra.
dopMupoBaHUE MEMOPAH U BO3SHUKHOBEHUE MTPOTOKIIETKH.

HUctopusa 3emnm u Meronel €€ wu3yuyeHus. MckomaeMbple OpraHUYECKHE
octatku. [eoxponomorus u e€ wmeroabl. OTHocuTenbHass W aOCONIOTHAs
reoxpoHosiorusi. ['eoXxpoHosioruyeckas mKasa: 30Hbl, 3pbl, IEPUOIbI, STTOXU.



HauvanbHble 3Tambel opranndeckou sBosirouuu. [losiBIeHHE W 3BOJIFOLIHS
NEPBBIX KJIETOK. DBOMIONUsA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHaJior MEPBBIX Ha 3emMie cOOOIIECTB.
Crpomartonutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Ipoucxoxaenne 3ykapuoT (CHMOUOTEHEe3). IBOITIOIMOHHOE TIPOUCXOKICHUE
BUpPYCOB. IIponcxoxkaeHue MHOTOKIETOYHBIX OpraHu3MoB. BO3HUKHOBEHUHE
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIEC ATalnbl ABOJIONMHU BBICIIMX pacTeHuil. OCHOBHBIE apoMop(do3b
pacrennii. Bpixoxy pacremunt Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUM H
3aBoeBaHMEe uMH cymnd. CeMeHHble pacTeHus. [IpoMCXOXKIEeHHE IBETKOBBIX
pacTEeHUM.

OcCHOBHBIEC 3Tamnbl 3BOJIONUU KUBOTHOro Mupa. OCHOBHBIE apoMop(do3bI
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie XopaoBbie XUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIHUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuil. [IporcxokneHne MICKOMUTAIOMUX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emie IO 3paM M NEpPUOJAM: apXeil, MpOTepoO30H,
nmajgeo3o0i, Me3030M, KaitHo30#. OOm@as XxapakTepUCTHKa KIWMara U
TEOJIOTUYECKUX TMponeccoB. [losiBlIeHHME W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yclioBUs U BIMSHUE Ha ra30BbIil cOcTaB aTMOC(hepHI.

MaccoBble BBIMUPaHHSI — 3KOJIOTHYECKUE KPU3UCHI Npouuioro. [IpuuuHel u
CIEACTBUSI MAcCOBBIX BbIMHpaHHil. COBpPEMEHHBIN SKOJOTMYECKUM KPHU3HUC, €ro
ocobennoctH. [Ipobiema coxpanenus OnopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHmdeckoro mupa. [lpuHuunbe kiaaccupukaiuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

JdemoHcTpauumn

[Toptpetsi: @. Penu, JI. Cnamnannanu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, [Tx. Xonnein, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
VU3YUYCHUIO CaMO3apOXICeHUS Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«Jtanbl  HEOpraHWYecKou  »Bomtonun», «l'eoXpoHosoruyeckass  IIKauay,
«HadanpHble 3Tanbl OpraHUYecKoi IBoONUN», «Cxema 00pa3oBaHUSI IYKapHUOT
nyTéM cumoOunoreHeza», «Cucrema XUBOM Npupoab», «CTpoeHUE BHUPYCAY,
«Apomopdo3sl  pactenuity, «PunuopuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHorokieTounsie Bogopociny, «Mxu», «llanopotHukn», «l['onocemeHnHbie
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KuieuHononocTHwe,
«IInockue 4EPBUY, «UNEHUCTOHOTHEY, «PpIOBI», «3€MHOBOJHBIEY,

2.



«IIpecmbikarommecs», «lltuup»y, «Muekonuratomme», «Pa3BuThe XU3HH B
apxeunckou spe», «Pa3BUTHE )KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
NaJe030MCKOM 3pey», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBanne: repbapuud pacTeHUH Pa3IMYHBIX OTACNIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyuesia NTHUI[ WU 3BEpew,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMbIX, MYJISDKH OpPraHHMYEeCKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sabopatopHasi  paGora «MogenupoBaHUE — ONBITOB
Musnepa—FOpu 1o u3ydeHuto abMOreHHOr0 CUHTEe3a OPraHUYeCKUX COSAMHEHUN B
NEepBUYHON aTMochepe».

JlaGoparopunass padora «/3ydyeHue W ONMCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuueckas paGora «/3yueHue OCOOEHHOCTEH CTPOEHHUS paCTEHUU
Pa3HBIX OTAEIIOBY.

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

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOTeHe3

Paznensl 1 3agaun aHTPONOIOTHH. METOIbI aHTPOTOJIOT U H.

CraHoBIIEHUE TIPEICTABICHUN O MPOUCXOXKICHUM 4YeIO0BEKa. PenurmnosnHbie
BO33peHUs. COBPEMEHHBIEC HAYUHbBIE TEOPHH.

CxoacTBO yenoBeka ¢ KUBOTHBIMHU. CHUCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENIBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JI0T0-0MOXUMUYECKUE,
nopejeHYecKre. OTIMYMS YETOBEKA OT KUBOTHBIX. [IPAMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBrxymue cuiibl ((pakTOpbl) aHTPOIOreHe3a: OUOIOTrHYeCKre, COIUaIbHbIC.
CooTHollleHne OMOOTUYECKHUX U COLIMAIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHoOBHBIE CcTaauu aHTpororeHe3a. PanHue uenoBekooOpazHbie 00E3bSIHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIUE MPEAKHU YeTOBEKOOOPA3HBIX 00€3bsIH U
ToJieid. ABCTPaJONUTEKN — ABYHOTHE MpEAKH Jtofeh. YenoBeK yMelbli, epBbie
W3TOTOBJIICHUS OPYAWi TpyJa. YenoBeK MpsAMOXOASAIINN U TEPBbIA BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YenoBek reiaenpOeprckuit  — 0oOmMMM  MpPesoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOTro. YelloBEeK HEaHAEPTaIbCKU
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YelloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AdQpUKU.
[TanmeoreneTrka 1 NajaeoOreHOMHUKA.
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DBOJIONMSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIN OTOOp B MOMYJISIUSAX
yenoBeka. MyTanMoHHBIN Tipoliecc ¥ noauMopdusM. [lomynsiiiMoHHbIE BOJHBI,
npeiid reHoB, murparus U «d3PGEKT OCHOBATENS» B MOMYJIAIUSIX COBPEMEHHOIO
YEJI0BEKA.

Uenoseueckue pacel. IloHstue o pace. bosbmme pacel: €BpoIeouHast
(eBpasmiickasi),  aBCTpajJo-HerpoujHas  (dKBaTOpHalbHasi),  MOHTOJIOMAHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YeliOBeKa I10 IIIaHeTe.
EnuHcTBO  yenoBeueckux — pac. HayuyHas  HECOCTOATENBHOCTH — pacu3Mma.
[Tpucnoco0neHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKPYXAIOMEH CpEbl.
Brnusaue reorpaduyeckoil cpeapl W apeiida reHOB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YeIOBEKA.

MexaucuuIuinHapHble  MeToasl B (u3uveckol  (OMOJIOrMYECcKOM)
AHTPOIOJIOTUU.  ODBOJIOLMOHHAS ~ QHTPOINOJOTHS W MAJCOAHTPONOJIOTUA
YeJIOBEYECKUX MOMyJSIuid. bHoconuanbHble UCCIEOBAHUS MPUPOABI YEIOBEKA.
NccnenoBanue K03BOMOMUHN OUOJIOTHYECKOTO U COIIMAILHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpersr: Y. dapsun, JI. Jluku, 1. 4. Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToibl aHTPOMOJIOTHIY, «I 0JOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YeNOBeKa M CKEJNET IIUMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbDY, «/IBHXKYILME CHUIIBI AHTPOIIOT€HE3a», « DBOITIOLIMOHHOE
JIpPEBO  4YEJIOBEKa», «ABcCTpajonuTek», «YenoBek  ymenwli», «YenoBek
NPAMOXOIAIININY, «JleHncoBckui yenoBek» «Heanaepranpub»y, « KpomaHbOHIBIY,
«IIpenku yenoBeka», « ITamnbl SBOJIOIUU YEIOBEKa», «Packl UeloBeKay.

OOGopynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHaIbHOM
KyJbTYpbl ~TIPEAKOB 4YeJOBeKa, penpoaykiuu (¢potorpaduu) KapTUH C
MUA(OJIOrMYECKUMH W OHOJCHCKUMH CIOKETAaMH TPOUCXOXKICHHUS 4YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIh
yepena 4YejJoBEeKa M deperna IIMMIIAaH3€, MOJENIb KHCTH 4YeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJEJIHM TOPCa MPEIKOB YETIOBEKa.

Jlabopatopnas pabGora «/3ydyeHne OCOOCHHOCTEH CTpOEHUs CKeJeTra
YeJI0BEeKa, CBA3aHHBIX C MPSIMOXOXKICHUECM).

IIpakTuyeckas padora «3yueHne dKOJIOrMYECKUX aJalTalui YEI0BEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHONICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM C OKPY/KaKIIel cpeaou

3apoxxaeHue U pa3Butue skojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
3KoJoTuH. CBSI3b KOJIOTUHU C IPYTUMH HAyKaAMH.
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Meroabl sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHU:
npupoAHble U JlabopaTropHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>Kalollel Cpe/ibl: JIOKaIbHBIN, peTUOHAIIbHBIN U TJ100abHBIH.

3HAUYEHHWE DSKOJOTMYECKUX 3HAHMM I 4YeJIOBeKa. JKOJOTMYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBS3EH YEIOBEYECTBA C MPUPOAoH. DOopMHpOBaHUE
AKOJIOTHYECKOM KYJbTYPbl U SKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUSI.

JdemMoHcTpanuu

[Toprpetsl: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuipel 1 cxeMbl: «Pa3gensl skonorum», «MeToabl skonorum», «Cxema
MOHUTOPHUHTIA OKPYKAOLIEN CPEIBD.

JlaGoparopuas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIIEOBAHUID.

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

Dkosornueckue (PaxkTopbl U 3aKOHOMEPHOCTH uX jAeictBus. Knaccudukarms
AKOJIOTHYECKUX (PAKTOpOB: abMOTHYECKHE, OUOTHYECKHE, aHTpornoreHHbie. O01ne
3aKOHOMEPHOCTH JIEUCTBUS dKojoruueckux (akropos. [IpaBuno munumyma (K.
Mmnpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHOMOHTHBIE M CTEHOOMOHTHBIC
OpraHu3MBlI.

AbGuotnueckue ¢aktopel. CBeT Kak sKonorudyeckuir Qaxrop. JleiicTBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa HAa OpPraHU3Mbl. DKOJOTMYECKHE TPYIIIIbI
pacCTeHMI M JKMBOTHBIX II0 OTHOIIEHWIO K cCBeTy. CHUrHaibHas poOJib CBETA.
DoTonepruoan3M.

Temneparypa kak oskonorudeckuid (axrop. [leiicTBue TemrmepaTypbl Ha
opranu3Msbl. [ToMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHul K
noJiJIep>KaHui0 BoJHOTO OanaHca. Knmaccudukamusi pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucrnocoOnaeHust ®KUBOTHBIX K M3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
MIyOMHHAsT ~ TMOJINOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3MKO-XUMHYECKHE
O0COOCHHOCTH cpen obutaHusi opraHu3MoB. [IpucmocoOneHus OpraHu3MoB K
YKA3HU B Pa3HbIX Cpeliax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJIM4HbIe PUTMBIL. [IpUCIOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBHM KU3HMU.

XKuznennsie Qopmbl  opranu3MoB. [loHsiTHE O JKU3HEHHOW (QopMme.
Kuznenusie GopMbI pacTeHUMN: TEPEBhS, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (QPOPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (hakTOpBHI. Buner OMOTUYECKUX B3aMMO/JICHCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cuMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MYTYyalu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJaeOH4ecTBO). HeTpoduueckue
B3auMojelcTBus  (Tommueckue,  (Qopuyeckue, (Qpadbpuueckue). 3HaueHUE
OMOTMYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B cCpee
oOutanus. [IpuHIKI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuubr U cxembl: «Ikonorudeckue Qaxrtopb», «CBETOBOW CIEKTpPY,
«IKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XMBOTHbIE», «Du3nonornuyeckue aaantaiuuu
KUBOTHBIX», «Cpenpl oOuTaHUS OpraHu3MoB», «buoiorudyeckue puTMBDY,
«Kuznennoie  Qopmbel  pacteHmity, <« KuzHeHHBIE (GOPMBI  KUBOTHBIXY,
«IKOoCcHUCTEMA HIMPOKOJIMCTBEHHOIO Jieca», « IKOCUCTEMAa XBOMHOrO Jiecay, «llenu
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Koukypenuus», «CumOuosy,
«KomMeHcanuzm».

OO6opynoBanne: TepOapuy PACTCHWA W SKUBOTHBIX, MPUCIIOCOOJICHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIE, TEHENIOOUBBIE U
TE€HEBBIHOCIIUBbIE KOMHATHBIE PACTEHMSI, TepOAPUN U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PACTEHUM, Yyyena MTHULl U 3Bepeil, repdapuun
pacTeHul, OTHOCSMMXCS K TurpodurtaM, Kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repbapuy Y KOJUIGKIIMM PACTEHUHW M IKUBOTHBIX, OO0JAJaOIIMUX YepTaMu
IPUCHOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM KU3HHM, repObapuu u
KOJUIEKIIMM PACTEHUN U >KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpPM, KOJUIEKIIUU
KUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopnas pabora «BblsBiIeHHE NPUCTOCOONICHUI OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBI€HHE TMPUCTIOCOOTICHUN OPraHU3MOB K
BIIUSHUIO TEMIIEPATYPhI».

JlabopaTtopHass pa6ora «AHaTOMHUYECKHE OCOOCHHOCTH PACTCHHH U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUIA0B U MOIYJIAMH

DKOJIOTUYECKHE  XapaKTePUCTUKHU  TOMYJISALHH. [Monmynsimusa  kak
Ouonornyeckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, (pU3nueckux 6aprepoB U
0COOEHHOCTEHN OMosoruu BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTeNW MOMYJISIUU: YHUCIECHHOCTh, IUIOTHOCTb,
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BO3pacTHasi M TMOJIOBasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUS.

DKoJyioruyeckas CTpykrypa nonyjsauuud. OleHKa YUCICHHOCTH MOIYJISIUU.
JuHamuka nonyiasiuud U e€ peryisiius. buoTtudeckuid MOTEHIMAN MOMYJISHUHN.
MopaenupoBanue IMHAMUKHA HOoMyJsAnuu. KprBbie pocTa YUCIEHHOCTH MOIMYJISLHH.
KpuBble BbDKMBaHUA. Perynsanus 4YMCICHHOCTH MOMYJSALHN: posib (PaKkToOpoB,
3aBUCAILIUX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATeruu BUJIOB (T- U
K-cTparerun).

[Tonatue o0 skosormueckoi Huile Buaa. MectooOutanue. MHoromepHas
Mozenpb sKkojormyeckon Humm JIx.M. XarumHcoHa. Pa3smepbl 3konorudeckou
Huu. [loTeHnnanpHas U pealn30BaHHas HULIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TIOBEJEHUSI WU MUTpaluid KUBOTHBIX. buoiormyeckue
WHBA3UH Yy KEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

IToprper: k. 1. XaTynHCOH.

Tabmuubl u  cxembl: «OKOJOTMYECKHE XApAKTEPUCTHKU —MOMYJIALIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa HOmyasiuuun», «Bo3pacTHble  NHUpaMHbI
nonyysiun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH 3EMJIM  Pa3iIMYHbIMU
opranu3zmammn», «Mojensb skosnorndeckor Huum Jx. M. XaTunHcoHay.

OGopynoBanue: repOapun pacTEHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopunas  paGora «lIpucmocoOnmeHuss ceMsH  pacTeHUM K
pacceneHuIon.

Tema 9. DKo10rud COOOIECTB. DKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. Csizu Mexuay
OpraHu3MaMH B OMOLIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. [Ix. Tencnu). OyHKIIMOHAIBHBIE
OJIOKM OpPraHu3MOB B JKOCHUCTEME: MPOJIYIEHThl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue 1nenu u ceru. AOWOTHUECKHE OJIOKHU
skocucteM. [1ouBbl U Wbl B 5KOCHUcTEMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTenud  3KOcHcTeMbl. buomMacca H  mpoayKuus.
DKOJIOTUYECKHE MUPAMU/IBI UhCcel, OMOMACChl U SHEPTHH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HampaBneHnHble 3aKOHOMEpPHBIE CMEHBI cO00lEecTB — cykueccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOrE€HHbIE BO3JICUCTBUA Ha
cykneccun. Knumakcaoe cooOuiectBo. bruopaznooOpasue 1 mojHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.
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[Ipupoaubie IKOCUCTEMBI. JKOCUcmeMbl 03Ep U pek. DKocucmemvl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHos3. Pazmuums
MEX]Ty aHTPOIIOT€HHBIMH U MTPUPOJIHBIMHU 3KOCUCTEMAaMH.

YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
dbnopa u dayna. CuHaHTpomm3aius ToOpoAcKol ¢ayHbl. buonormyeckoe u
XO03sIICTBEHHOE 3HAYCHHE arpPOIKOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTeMax. Ponb kackadnoeo s¢hghexkma u 6u008-30upuramopos (Kuouesvix
6u008) 6 QyHKYUoHUposanuu skocucmem. IlepeHOC IHEPTUH U BEIIECTB MEXIY
CMEXHBIMH SKOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISAIMN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3CHCTBHIA.

Mexanuzmuol 8030€UCmeUst  3a2pASHEHUU  pPA3HbIX Mmunos Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbI ~ DKOJI02UHEeCKO20  HOPMUPOBAHUS  AHMPONOSEHHO020  B030€UCMEUSL.
MeTo100THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX YKOCUCTEM.

JdemoHcTpanuu
[Toprper: A. Ix. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OWolleHO3a»,  «DKOCUCTEMA

HMIMPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIMOHAIbHbIE
TPYIIbl OPraHU3MOB B 3KOCUCTEeMe», «KpyroBopoT BEIIECTB B HKOCHUCTEMEY,
«Ilenn mutanms (MacTOUIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TUPAMUIA YUCEI,
«IJKoJIOTMYecKasi MupaMuia OMOMacch», «IKOJOTHYECKass MUpaMUIa SHEPTUM,
«O6pazoBanue 0osotay, «llepBuunas cykieccus», «BoccTaHoBiIeHHE Jieca Tocie
noxkapay», «KocucTteMa o3epay», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
SHEPruu B arpoiieHo3ey, «[Ipumepsl ypOOIKOCUCTEM.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMH HACEKOMBIX, Uydesa NTUIl U
3Bepeil, repdapru KyJbTypHBIX U TUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJIEIb
9KOCHCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo03KOCHUCTEMBD».

JlabopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeusi «DKCKypCHUsi B TUIMMYHBIN OmoreorieHo3 (B qyOpaBy, Oepes3HSsiK,
€JIbHUK, HA CyXO/I0JIbHBIN WM TOMMEHHBIH JTyT, 03€p0, O0JI0TO).

IKCKypeusi «IKCKYpCHUsl B arpodKoCHCTeMy (Ha MoJie WIM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — oOmennanerapHas 00oji0uka 3eMiIHM, TAE CYIIECTBYET WU
CylllecTBOBaJa kM3Hb. Pa3BuTHe npeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.
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VYuenue B. U. Bepuanckoro o 6uocdepe. Obmactu 6mocheps! u e€ cocran. XKupoe
BeIlleCTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepsl. OcobeHHOCTH Onocdepsl Kak
rJ100aJIbHOM 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTEOXMMHUYECKUE IUKIBI (YIiiepoaa, a3oTra). PUTMUYHOCTE sSIBIEHUN
B Onocdepe.

3oHanbHOCTE Ouocdepnl. [lonarue o Ouome. OCHOBHBIE OHMOMBI CYIIIH:
TYyHJpa, XBOMHBIE Jieca, CMEIIIaHHbIC U IITUPOKOJIMCTBEHHbIC JIeCca, CTEH, CABAaHHBI,
MyCThIHU, TPOITUYECKHE JIECA, BRICOKOTOPhA. KiiuMar, pacTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U PyHKIIHS 5KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaja 1
ounochepHbIX QPyHKIUI.

JdemoHcTpauumn

[Toptpetsi: B. N. Bepnaackuit, 3. 3rocc.

Tabmuubr u cxembl: «l'eocdepst 3emnn», «KpyroBopoTr azora B HpUPOJIEY,
«Kpyrosopot yriepona B mpupoae», «KpyroBopoT Kuciopojia B HpHUPOIEY,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe OMOMBI cymmny, «Knumarnueckue
nosica 3emnmny», «TyHnpay, «Taitray, «Cmemanusiii necy, «lllupokonncTBeHHbIN
nec», «Ctrenby, «CaBanHay, «IlycTbiHsy, « Tpornnueckuii gecy.

ObopynoBanue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OLIIAs Cpeaa

OKOJIOTUYECKUE KPU3UChI M HUX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouochepy. 3arpssHeHme BO3MyIIHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHure KinMara.

AHTpOIIOT€HHOE BO3JCHCTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pacCTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPUHIUIBI OXPAaHBI MPUPOJIBIL.
Kpacasie xuHmru. OcobGo oxpansemble mpupoansie Tteppuropuu (OOIIT).
boranndeckue cazibl ¥ 300J10THYECKUE TTAPKH.

OcCHOBHbIE TPUHIUIBI YCTOMYMBOTO Pa3BUTHsI YEJIOBEYECTBA U MPUPOJIBI.
PaunonanpsHOE  MpPUPONONOJIB30BAHUE W COXpaHEHUE  OMOJOTHYECKOro
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX SKOJOTHYECKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCa U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3BuTHe METOOB MOHUTOPHHIAa pa3BUTUS OIMACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uUCCIe008aHUs nepexooa K pecypcocbepezaroujei U
KOHKYPeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbLIX 6U008 U 3Kkocucmem. (OCHOBbI



sKopeadburumayuu dKocucmem U Ccnocooos 060pvObLL ¢ OUONOBDENHCOCHUSMUL.
Pexoncmpyrkyus mopckux u HazemHwix 9KOCUCTIEM.

JdemMoHcTpanuu

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocheps», «3arps3HeHne TouBb», «llapHukoBwii  3ddexT», «Ocobo
OXpaHsieMbIe PUPOIHBIE TEPPUTOPUMY, «MOJENH YIIPaBISIEMOTO MUPAY.
Ob6opynoBanue: ¢ororpaduu OXpaHSIEMbIX PACTEHHH M >KUBOTHBIX KpacHoi
kHuru Poccutickont @enepanuu, KpacHoih KHUTHM peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnauBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOCHHS
oOydJaronmmMMucss TporpaMM CpeIHero oO0mero oOpa3oBaHUS: JWYHOCTHBIC,
METaINpeIMETHBIE U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTrpaMMBbl 10 OMOJIOTHH
BBIJICIICHBI CIEAYIOUINE COCTABJISIONINE: OCO3HAHUE OOYYaIOIUMUCS POCCUMCKON
rPaXJaHCKOM UAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHut0, Hamuyue Mmomusayuu K OOydeHHI0  OHOJOTHH,
yeneHanpaeieHnoe passumue BHYTPEHHHX YOEKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIUN Pa3BUTHUS OHOJIOTHYECKOIO
3HAHUSA, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOLIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, MPHUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHMsl, Haluyue NPABOCO3HAHUS  IKOJOTUYECKOMN
KYJBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JTOCTUTAIOTCS
B EJIUHCTBE Y4YEOHON M BOCHUTATEIBHON JESATEIBHOCTH B COOTBETCTBUHM C
TPAAULMOHHBIMUA POCCUMCKUMU COLUUOKYJIBTYPHBIMU, HICTOPUUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, NPHHSATHIMHA B OOIIECTBE MpaBUIaMU M HOPMaMU
MOBEJICHUsI W CIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAaHUS U
CaMOpa3BUTHSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTH3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPY/JA U CTApIIEMy IOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OEPEKHOTO OTHOIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TpaJulMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY’KarolIen cpele.

JIuyHOCTHBIE pE3yibTaThl OCBOEHHUS YyueOHOro mpeamera «buomorusy
JIOJKHBI OTPaXkaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIINXCS PYKOBOACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONBITA U OMNbITA JIEITEIBHOCTH B MPOILECCE PEa3ali OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATEIIbHOW JI€SITENIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHM 00YUaIOIIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOT0 OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBHINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLUAIIBHBIM TOJIOKEHHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEJIOBATENBLCKUX 3a7a4y, YBaKUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXJICHWU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOH WUJICHTUYHOCTH,
NaTpUuoOTH3Ma, YBAXKEHUSI K CBOEMY HApOJIy, YyBCTBAa OTBETCTBEHHOCTH IEpE]
Ponuuoli, ropmoctu 3a cBOWM Kpaid, CBOO PoauHy, CBOM S3BIK M KYJBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
JTOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CITOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAHOBJICGHUE W
pa3BuTHE OWMOJOTHM, TMOHUMAHHS 3HAYCHUST OWOJOTUM B TIO3HAHWU 3aKOHOB
IPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

uzeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 u 3anmurte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHU;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POAUTEIAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O MPHUHATHS 1EHHOCTEH CEMEWHOM KU3HM B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO M
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHUI;

IIOHUMAaHHUE SMOLMOHAIIBHOTO BO3CUCTBHS KUBOU IPUPOABI U €€ IEHHOCTH;
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TOTOBHOCTh K CAaMOBBIPQKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

5) ¢uzuyeckoro BocnuTaHusi, (POPMUPOBAHUS KYJILTYPbl 30POBbS H
IMOIMOHAJIBLHOTO 0JIArONOJIyYns:

NOHUMaHUE W peajau3anus 370pOBOTO0 u Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOo€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUIl U HOPM,
cOaJaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryisapHas Qunueckas
AKTUBHOCTb), OEPEXKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3I0POBBIO;

NOHUMAHWE LEHHOCTH MpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYaIUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCJEICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (YyHOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE [IEHHOCTU MacTEPCTBa, TPYA0IIO0uE;

TOTOBHOCTh K AaKTHUBHOHM JESTENIbHOCTH TEXHOJOTHYECKOW W COIMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TJIAHUPOBATH U CaMOCTOSATEIIBHO
BBITIOJTHSITh TaKyI0 JEATEIbHOCTD;

WHTEPEC K Pa3InyHbIM cepaMm MnpodhecCHOHATBHON JESTEIHHOCTH, YMEHHUE
COBEpILATh OCO3HAHHBIA BBHIOOp Oynaymiei mnpodeccu U pearnu30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJOTMYECKU 1IEeJIeCO00pa3HOe OTHONIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTMUECKON KyJIbTYpbl: MNPUOOPETEHUE OMbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKPYKaroIEH CPEIbL;

OCO3HaHME TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM U MyTel ux
pelieHus;

CHOCOOHOCTh HMCIIOJIB30BaTh IMPUOOpETaeMble MPU H3YyYEHUU OHOJIOTUHU
3HAHUST W YMEHUS TPU PEHICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIIOJICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pABHOBECHS B DKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOC(EpPHI);

AKTUBHOE  HEMNPHUITUE JICEWCTBHM, NPUHOCAIIMX BpEI  OKPYXKaIOLIEH
IPUPOAHON cpejie, YMEHHE MPOrHO3UPOBATH HEOJIATONPHUSATHBIE IKOJIOTHYECKUE
MOCIIEICTBUS NMPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;
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HAJIMYKE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHS], SKOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeATENbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOACTBOBATbCSI UMM B IIO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAIBLHOM
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUYECKON IEATEIbHOCTH 3KOJOTHYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKW M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOTe
KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOW KYyJIBTYpPhl KaK CpEACTBa
B3aMMOJICHCTBHS MEXY JIFOAbMU U MIO3HAHUS MUDA;

NOHUMaHUE crneuu@uKkd OMOJOTMM Kak HayKd, OCO3HaHUs €€ poju B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEIOCTHOTO
IpEICTaBICHU 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YeJOBeKa U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MNpodiieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOEXKJIEHHOCTh B 3HAUMMOCTH OMOJIOTUU AJII COBPEMEHHOM LMBHIM3AIUU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHsI MEIULMHBI, CO3JAaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PECypCHble  NPOOJEeMBbl  Pa3BUTHUS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 INI00AJIBHBIX IKOJIOTUYECKUX MPOOIEM U
ofOecrieueHuss mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpcOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUH OMOJOTMYECKMX 3HAaHUW B LEJAX
HOBBIIIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, (popmupyemon
IpU U3yYE€HUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMmble 3HaHMs J/JIs aHajau3a u
OOBSICHEHUSI SIBJIEHUI OKPYXAIOIIEro MUpa M MPOUCXOJAIINX B HEM HM3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAyuyHbIX (DaKTOB U
UMEIOILNXCS JaHHBIX C IEJIbI0 TIOJYUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus npo6yieM B PeaIbHBIX )KU3HEHHBIX CUTYALINX;

OCO3HaHWE ILIEHHOCTU HAYYHOH NEeATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH
IPOEKTHYIO M UCCIIEIOBATENBbCKYIO AESTENbHOCTh MHIMBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENpPEephIBHOMY  00pa3oBaHUIO |
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUI Mo OHUONOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.
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METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHsS yueOHoro mpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEKIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOLIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHEeUNU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, ABJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIN (haKT, MPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCJIeIOBaHUE,  HAOJMIOJEHHE, M3MEpPEHUEe, OSKCHEPUMEHT U  JIpyrue);
yHUBEpCAIbHBIC Yy4YeOHBIC JelcTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

pEryJISITUBHBIE), 00ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYYaroUIuXCs;, CIIOCOOHOCTH
00yJaromuxcs UCTIONb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKAE 3HAHWS W YHUBEpPCAJIbHBIC yYeOHBIE JCUCTBUS B
ITO3HABATEILHON M COIIMAJIbHOM MPAKTHUKE.

B pesympraTte wu3yueHus OWOJOTMM Ha YpPOBHE CpEIHEro oOIIero
obpazoBaHust y oOyyaromierocss OyayT chOpMUPOBaHBI  ITO3HABATEIbHbBIC
yHUBEpCaIbHBIC YUCOHbBIE NCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YUCOHBIC
JEUCTBUSA, PETYJISTUBHBIE YHHBEPCAIbHBIC YyYEOHBIC JCWCTBUS, COBMECTHAsS
JIeITEIIbHOCTb.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHEr0 OOIIero
00pa30BaHMsI IOJDKHBI OTPaXKaTh:

OBiajaenue YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJILHBLIMH
JIeHCTBUSIMM

1) 6a30Bble JJOrHYecKHe AeicTBUS:

CaMOCTOSITeNIbHO  (popMyiupoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPHU OCBOCHUM 3HAHWA TPHUEMBI JIOTHYCCKOTO MBIIUICHUS
(aHanu3a, CMHTE3a, CPaBHEHHMS, KIIacCU(HUKAIIUH, 000OIICHUS), pAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHBIC IPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TOHSITHUSIMH);

OTpeNeNsaTh IEeTU JeATeILHOCTH, 3a/aBas MapaMeTphl W KPUTEPUH HUX
TOCTIKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACITEIBHOCTH C TIOCTABJICHHBIMU TETISIMU;

WCIIOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUIs 0ObSICHEHUS (PAaKTOB M SBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIyKTUBHBIC, JICTyKTUBHBIC, IIO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPHBAEMBIX
SIBJICHHSIX, (DOPMYIIMPOBATh BHIBOJIBI M 3aKIIIOUCHNS,



NPUMEHSITh CXEMHO-MOJIEIIbHBIC cpenctBa IS IIPEICTaBIICHUS
CYILIECTBEHHBIX CBsI3el M OTHOILIEHUN B M3y4Yae€MbIX OMOJOTHYECKHX OOBEKTax, a
TAaK)K€  MPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBISIBICHHBIX B Pa3JIMYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIAH PENICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B I€SITEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUH AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCIOBHUSIX  PEAITBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TTPYU PEUICHUH )KM3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEA0BATEIBCKON U MMPOESKTHOM JESITENIbHOCTH,
HaBbIKAMHU  pa3pelieHusi MnpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY MTOMCKY METOJIOB PELLICHHS TPAKTUUECKUX 3a]1a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pPa3IMYHbIE BUbl JEITEIBHOCTH 10 TMOJIYYEHHUIO HOBOIO
3HAaHUA, €r0 HWHTEPIpEeTalH, MNPEOoOPa30BAHUIO M TPUMEHEHHUI0 B Y4YeOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPU CO3/IaHUH YICOHBIX U COIUATBHBIX TPOCKTOB;

dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSMHU U METOJ/IAMH;

CTaBUTh M (HOpMYJIHMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHON
NESTENTHHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJisl J10Ka3aTelbCTBA
CBOUX yTBEPXKIACHUH, 3a/1aBaTh MMapaMeTPbl U KPUTCPUU PEILICHUS;

aHAIM3UPOBAaTh IOJIYYEHHbIE B XOJ€ PEIICHHUS 3aJadyd  Pe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JI0OCTOBEPHOCTH, IPOTHO3UPOBATh U3BMEHEHHUE B HOBBIX
YCJIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYLIECTBJIATH LI€JICHANPABICHHbIA MOUCK MEPEeHOca CPEICTB M CHOCOOOB
JENCTBUA B MPOGECCHOHAITBHYIO CPENyY;

yMETh TIEPEHOCUTHh 3HAHUS B TO3HABATEIBHYI0 M MPAKTUYECKYIO 00JacTh
KU3ZHENIEATEbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTAaTh HOBBIC WJIEH, MpearaTh OPUTHMHAIbHBIE MOJAXOAbl U PEIICHUS,
CTaBUTh POOJIEMBI U 33/1a4, JOMYCKAIOIIUE aTbTEPHATUBHBIC PELICHUS.

3) paGora ¢ nndopmanueii:
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OpPUEHTHUPOBATHCS B PA3TUYHBIX UCTOYHHMKAX WH(MOpMAIUU (TEKCTEe YU4eOHOTO
nocoOus, HAY4YHO-IIOMYJIIPHOM JIUTEpaType, OHOJOTMYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBbIX, B VIHTepHeTe), aHaIu3UpOBaTh
UH(OPMAIMIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHMS, KPUTUUECKH OLICHUBATh
€€ JJ0CTOBEPHOCTh U HENTPOTHUBOPEYUBOCTH;

(GopMyIHMpOBaTh 3alpOChl U NPUMEHATH PA3JIMYHBbIE METOJbl IPU MOUCKE U
oTbope Ouosornueckor mHpopMamu, HEOOXOAUMOM JJisi BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh ONBIT HCIHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
IIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHyi0  (oOpMy  MpeACTaBICHUS
ounonornyeckor uHpopmanuu (cxeMbl, rpauk, I1UarpaMmsbl, TaOIHIbI, PUCYHKH
" Ipyroe);

UCIIOJb30BaTh HAy4YHBIH #A3BIK B KayecTBe CpeAcTBa MNpu pabdoTe ¢
Ouosornueckoil MH(poOpMauuel: TNPUMEHATh XUMHYECKHE, (U3MUYEeCKUe U
MaTE€MaTUYECKUE 3HaKW W CUMBOJBL, (HOpPMYyJibl, abOpeBHAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W INpeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHUE  CpEACTBA
HarJIsAHOCTH;

BJa/JeTh  HABbIKAMU  DPACIO3HABaHHWA U 3allUThl  HMH(OpMaLUH,
uH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OgJiaieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAelCTBUSMM:

1) oO1ienme:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BCeX cpepax KM3HU, aKTUBHO Y4acTBOBATh
B JIMAJOre WM JUCKYCCHM IO CYILIECTBY OOCYKIAaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIbHO BBINOJHEHUS MpeIaraeMon
3a/1a4d, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCThH MO3UIMN JIPYTrUX YYaCTHUKOB
JManora Wik JUCKyCCUN);

pacrno3HaBaThb HeBepOalbHbIE CpPEJICTBA OOILIEHUS, TOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJaJIeTh Pa3IMYHBIMH CHOCOOaMU OOIIEHUS U B3aUMOJEHUCTBUS, MOHUMATH
HaMEpEeHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOpPpEKTHOU (hopme HopMyIHpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJ/ICTB.

2) coBMecTHasi 1eATeJIbHOCTD:
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MOHUMATh M MCIOJIb30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAMBUAYaITbHON
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBHS MPU PEIICHUH YIeOHOH 3a/1a4u;

BBIOWPATh TEMATHKy M METOJBl COBMECTHBIX NIEUCTBHM C ydéTOM OOmMHUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJIO0TO YJIeHA KOJUICKTHBRA,;

OpUHUMATh  I[eId  COBMECTHOM  JeATENbHOCTH, OpraHU30BbIBATH U
KOOPJMHUPOBATh JEUCTBUSA IO €€ NOCTMIKEHHUIO: COCTABIIATH IUUIAH JCKWCTBUH,
pacmpeneniaTh PO ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIATh PE3YJIbTaThI
COBMECTHOU padoThI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa U KaXJIOrO0 yYacTHUKA KOMaHIbI B
oO1uit pe3ysbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIC TIPOCKTHI, OIICHWBATh HJECH C IIO3WIIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TTPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBJISTh TO3UTHBHOE CTPATETUYECKOE TMOBEJCHUE B Pa3TUYHBIX
CUTYAIIHSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

Ogy1aleHUe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

1) camoopranusanus:

UCIIOJIB30BaTh OHOJIOTMYECKUE 3HAHHWS JUISl BBISIBICHUS TPOOJIEM U UX
pEIIeHNs B )KU3HEHHBIX U YYEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHWUW I1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEHCTBHUSX M IMOCTYIIKaxX MO OTHOIICHHUIO K JKUBOW TPHUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAFOIIIHX;

CaMOCTOSTEIILHO OCYIIECTBIATh MO3HABATEIHHYIO JICSITEIIBHOCTD, BBISBISITH
po0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIIbHON
NESTENBLHOCTH U dKU3HEHHBIX CUTYaLIUSX;

CaMOCTOSATENIbHO COCTaBJIATh IIAH PEHICHWS TPoOJIeMbI C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHUIA;

JlaBaTh OIICHKY HOBBIM CHUTYAIlUsIM;

pactIMpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JIeNaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelieHue;

OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW JPYIAUIUU B
pa3HbIX O00JIACTSX 3HAHMM, IOCTOSIHHO TMOBBINIATH CBOM 0Opa30BaTENbHBIN U
KyJIbTYPHBIH YPOBCHD.

2) CAMOKOHTPO.Ib:

JaBaTh OIEHKY HOBBIM CHUTYaIUsIM, BHOCHUTh KOPPEKTHUBHI B JESTEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;
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BJa/JeTh  HABbIKAMU  MO3HABaTEJIbHOM  pedrekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PpE3YyJBTaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI pedIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO IIPUHUMATh DPELICHUA 10 HX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYTMX @PU aHajIu3€ pe3yJIbTaToB
NEeATEIIbHOCTH;

3) npuHsATHE Ce0HA M APYTrUX:

OPUHUMATh ceOsl, MTOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX IIpM AaHAJIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

IIPU3HABATh CBOE IIPABO U MPABO APYTUX HA OLINOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe peE3ynbTaTbl OCBOEHHUS COJEpKAHHUS Y4yeOHOro mnpeaMera
«buonorus» Ha yriyONéHHOM YpPOBHE OpPHEHTHUPOBAHBI Ha oOOecmedeHne
npodunbHoro  oOydenusst  oOydvaromuxcst  Owonmoruu. OHHM — BKIIIOYAIOT:
cnenuduyueckue At OMOJIOrMy Hay4yHbIe 3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBUM 110
OCBOCHMIO, MHTEPIIPETAIIMM U MPeoOpa30BaHUI0 3HAHUM, BUJbBI JIE€ATEIbHOCTH T10
NOJIYYEHHUIO HOBBIX 3HAHUU U MX IPUMEHEHUIO B Pa3IMYHbIX YUEOHBIX, a TAKKE B
peanbHbIX XU3HEHHBIX cUTyauusx. [IpeameTHbie pe3ynbTaThl MPECTABICHBI IO
roJilaM U3y4yeHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPAXKATh:

cOpPMUPOBAHHOCTh 3HAHMM O MECTe W pPOJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  PEUICHUH MOpoOJeM  PAIOHAIBLHOTO
IPUPOAOIIONB30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Oomooruu;

BJAQJICHUE CHCTEMON OWOJIOTMYECKUX 3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIOJararume OWOJOrMYeCKUe TEPMHUHBI M TOHSATHS (PKU3Hb, KIIETKa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOpPETYJSAIuUs, CaMOBOCIPOU3BEICHUE,
HACJIeICTBEHHOCTb, M3MEHYMBOCTb, POCT W Pa3BUTHUE), OMOJOTMYECKHE TEOpUU
(knerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHoct T. Moprana), yuenus (H. W. BaBumoBa — o wneHtpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJIbTYPHBIX  pAcTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJICHHUS, PACIIEIJICHUS, YUCTOThI TaMeT,
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He3aBUCUMOro HacienoBanuss [.  Menzaens, TrOMOJIOTMYECKUX DSIOB B
HacJIeICTBEHHOU N3MEHUYUBOCTH H. . Bagumnoga), MIPUHIUATIBI
(KOMITJIEMEHTapHOCTH )

BJIaJICHUE OCHOBHBIMU METOJAMH HAyYHOI'O IIO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIIEIOBAaHUSAX JKMBBIX OOBEKTOB (OMHCAHHME, H3MEPEHUE,
HaOJII0/IEHUE, SKCTIEPUMEHT);

yYMEHUE BbIICIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaKkTepHii, r(puOOB, PaCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS] OPIraHOB M CUCTEM
OpraHOB pAaCTEHHH, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB JKU3HEACITEIBHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKUX
IpOLIECCOB: 0OMeHa BellecTB (MeTabonu3M), MPEeBPAILLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U reTepoTpoHOTO TUIIOB MHUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeW03a, TaMeTOreHe3a, SMOpUOTeHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHJIMBUIYAJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEMCTBUSI T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTAaHABIMBATH B3aUMOCBSI3M MEXKIY OpPraHOMJAMH KIETKH U HX
(YHKIUSAMH, CTPOEGHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHaMM M CHCTEMaMH OpPraHOB y pacTEHHUH, KMBOTHBIX WU YeJIOBEKa U MX
(YHKIUAMH, MEXAYy CHCTEMaMU OPraHoB U MX (QYHKIUSAMH, MEXAYy O3TanaMu
oOMeHa BEelIeCTB, ATallaMu KJIETOYHOTO IIUKJIA U KU3HEHHBIX LUKJIOB OPTaHU3MOB,
sTanaMu 3MOPHUOHAIBHOTO Pa3BUTHUS, T€HOTUIIOM M (PEHOTUIIOM, (PEHOTHIIOM U
dhakTOpaMu Cpe/ibl OOMTAHUS;

YMEHHE BBISABIATh OTJIWUYUTEIbHbIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUi, )KMBOTHBIX U UEJIOBEKa,

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aAPTYMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEeMAaTUYECKUX TPYIII;

YMEHHE peliaTb OMOJIOTMYECKUE 3a]Ja4t, BBISBISATh NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIIETyEMbIMU OMOJIOIMUECKUMH IIPOLIECCAMU U SIBJICHUSMH, J€J1aTh
BBIBO/Ibl U TIPOTHO3bI HA OCHOBAHUU TMOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMOIHITH J1A0OPATOPHBIE M MpPAKTHUECKHE padoThI, COOMIOAATH
npaBuiIa mpu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHHME BBIIBUraTb TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpeactBamu, (GOpPMYIUpPYs Iellb HCCIEIOBAaHUSA, AHAIU3UPOBATH IOJYyYECHHbIE
pe3yibTaThl U JENIaTh BHIBOJBI,

YMEHUE Y4YacTBOBAaTh B y4e€OHO-HMCCIICIOBATEIHCKON paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOIIECTB, U



nyOJUYHO  TPEACTaBIATH  MOJYYEHHBIE  PE3yJNbTaTbl HAa  yUYEHHYECKHX
KOH(EPEHITUSAX;

YMEHHUE OIIEHUBATh ATUYECKUE AaCHeKThl COBPEMEHHBIX HCCIEIOBAaHUM B
obmactu  OMOJOTMM W MEIUIMHBI  (KJIOHUPOBAHUE,  HCKYCCTBEHHOE
OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa W CO3JIaHHE TPAHCTEHHBIX
OpraHU3MOB);

yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyAyied MnpodeccuoHalIbHON
JEATEIbHOCTH B 00JIaCTH OMOJIOTMH, METUIIUHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CETBCKOTO XO3SIMCTBA, MUIIEBONW MPOMBIIIUICHHOCTH, YIIIYOJISTh ITO3HABATEIbHBIN
WHTEPEC, HAIMIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Tpodeccun u
IPOJOJDKEHNE OHOJOTMYecKoro oOpa3oBaHMs B OpraHu3alUsiX  CpPEeIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpenMeTtHbie pe3yabTaThl OCBOEHHUS ydueOHOro mpeamera «buonorusi» B 11
Kjlacce NOKHBI OTPAXKATh:

c(hOPMHUPOBAHHOCTh 3HAHMKM O MECT€ M PpOJM OHOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYy4YHOU
KapTUHBl MHpaA, B TMO3HAHUM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTMYECKUX
npo0ieM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATBLHOTO
PUPOAOIIONH30BaHUSA, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
0OIIIECTBY, YEJIOBEKY, O BKJIQJI€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BIIaJIETh CHUCTEMOW OWOJOTHYECKUX 3HAHUM, KOTOpas BKIIOYAECT
ONpEeNeNICHUs] UM TOHUMAaHHE CYIIHOCTH OCHOBOIIOJATralolUXx OHOJOrMYeCKUX
TEPMUHOB M TOHATHM (BHUI, IKOCUCTeMa, Ouocdepa), OHOIOTHUYECKUE TEOPUU
(aBomonnonHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampaBieHusx 3Bostonuu, B.. BepHanckoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojpiieBoro cxoacrea K. M. bapa), mpaBwna (Munumyma FHO. JIuOuxa,
AKOJIOTUYECKON MHUpaMHIbl JHEpPruu), runore3nl (runoresa «vupa PHK» V.
I'unGepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMU  METOJIaMH  HAy4YHOrO  ITO3HAHWUS,
UCIIOIb3YEMbIMHU B OMOJIOTUYECKUX MCCIIEIOBAHUSAX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, M3MepeHue, HaONIOJICHHE, JKCIIEPUMEHT), CIOoCcO0aMU BBISBICHUS U
OILICHKU aHTPOIIOT€HHBIX U3MEHEHUI B MPUPO/IE;

YMEHHUE BBIJCIATh CYIICCTBEHHbIC MPU3HAKU: BHJIOB, OHOTEOILIEHO30B,
KOCHCTEM U Ouocdepbl, CTaOUIM3UPYIONIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONaTPUYECKOro u CUMIIaTPUYECKOTO
BUI000pa30BaHus, BIUSHUS JBIKYIIUX CHJI SBOJIIOIMK HA TeHO(POH I TOMYJISIUH,



IPUCIIOCOOIEHHOCTH OPTaHMW3MOB K Cpelie OOMTaHus, YepeOBaHUsl HallpaBIeHUN
ABOJIIOIIMHU, KPYTOBOPOTA BEUIECTB U NTOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHHE YCTaHABIMBATH B3aUMOCBI3M MEXKAYy MPOIECCAMH DBOJIOIUH,
JABWOKYIIMMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAaMHU Pa3UYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBIABJISATH  OTJIMYUTEIbHBIE  TPHU3HAKK  KUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHMs, aOMOTHYECKUX U OMOTHUYECKHX
KOMIIOHEHTOB  DKOCHCTEM, B3aUMOCBsI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHHUM B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHME HCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CMMBOJIUKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPeJIbl OOMTAHUS, €INHCTBA
YeIOBEYECKMX pac, HEOOXOTUMOCTH COXpPAaHEHUS MHOTOOOpa3usi BHJIOB U
HKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MIPUPO/BI U YEIOBEYECTBA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa9U, BHISABISTh IPUUUHHO-CIIC/ICTBEHHbBIC
CBS3U MEXIY UCCIEAYEMbIMU OMOJIOTMYECKUMH MIPOLECCAMU U SABJICHUSIMU, J1€TaTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMONHITH JTA0OPATOPHBIE M MPAKTHUYECKHE pPadOThI, COOMIOAATH
npaBuiIa mpu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, MPOBEPITh HUX OSKCHEPUMEHTAIbHBIMU
cpeacTBamu, GOpMyIUpYysS Ielb HWCCIEIOBaHUS, aHAIW3UPOBATH TOTYYCHHBIC
pe3yNIbTaThI U AENATh BBIBOJIBL;

yMEHUE Y4YacTBOBAaTh B y4E€OHO-HCCIICIOBATEIHCKON paboTe Mo OMOJIOoTHH,
IKOJIOTUM U MEIUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJyYEHHbIE  PE3yJIbTaTbl HAa  YYEHHYECKHX
KOH(epeHIHUsX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HU, YEIOBEKa
U 4YEeJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CHOCOo0ax MpeaoTBpalleHus
rIo0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOp OyAyied MnpodeccuoHalIbHON
JESITeIbHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOIH30BAHMS, MEIUIINHBL,
OMOTEXHOJIOTUH, TICHUXOJIOTUH, BETEPUHAPHUU, CEIbCKOTO XO3MMCTBA, MHILEBOMN
IIPOMBIIINICHHOCTH, YIIyONATh TO3HABATENbHBI WHTEPEC, HAIMpPaBICHHBIA Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOUIEH  MpodeccCuu U MPOJOJDKEHUE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OpPraHU3alUsAX CPEAHEro MPOPEeCCHOHAIBHOIO U
BBICIIIETO0 00pa30BaHUsI.

4.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumenoBanue pa3ieios (undposbie)
Koutpouabnbie | IIpakTnuyeckue
I/l | ¥ TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 buomnorus kak Hayka 1
) JKuBbIE CUCTEMBI U HX )
U3y4eHue
3 buonorus knetku 2 0.5
XuMuYecKasi opranu3arus
4 10 1
KJICTKU
5 Crpoenne u QyHKIUU g 5
KJIICTKH
OOMeH BelecTB U
6 MpeBpalleHre SHEPTUH B 9 1
KJIETKE
HacnenctBenHnas
7 uHpopManus u 9 0.5
peanuzanus e€ B KIETKE
8 JKU3HEHHBIN UKIT KIETKH 6 1
Crpoenue u GpyHKIUU
9 P by 17 1.5
OpraHU3MOB
PasmHOXeHMe 1 pa3BUTHE
10 P 8 1.5
OpraHU3MOB
11 I'eneruka — Hayka o 2 0.5

4!




HACJICJICTBEHHOCTH H
U3MEHYHMBOCTH
OpraHU3MOB
12 3aKOHOMEPHOCTHU 10 1
HACJICJCTBEHHOCTH
13 3aKOHOMEPHOCTH 6 q
U3MECHYHMBOCTH
14 I'eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
buorexnonorus n
16 4
CHUHTETHUYECKasi OMOIOTHs
17 PeszepBHoe Bpemst 1
OBUIIEE KOJIMYECTBO 102 13
YACOB I10 ITPOT'PAMME

4¢




11 KITACC

n/n

HaumeHnoBanue pa3uesion
H TeM MPOrpaMMbl

KoandyecTBO 4acoB

Bcero

KonTtpoJsbnsbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

3apoxACHUE U pa3BUTUE
3BOJIFOLIMOHHBIX
MIPEJCTABICHUM B
Oonooruu

MukposBotroIus 1 eé
pe3yNnbTaThl

14

MakposBomnronus u eé
pe3yJIbTaThl

[Ipoucxoxnenue u
pa3BUTHE XKU3HU Ha 3emiie

15

1.5

HpOHCXO)KI[eHI/Ie YECJI0BCKa
— AHTPOIIOTICHE3

10

DKOJIOrusl — HayKa o
B3aMMOOTHOIIICHUAX
OpPraHu3MOB U
HaJIOpPraHU3MEHHBIX
CHCTEM C OKpPY:KatoLIeH
cpenou

0.5

Opranusmsl 1 cpesa
oOuTaHus

1.5

OKOJIOrusd BUIOB U
MOMYJISNANA

0.5




? gizigiiz::KliHiic;sz 12 05
10 Buocdepa — rmobanpHast 6
IKOCUCTEMA
1 YenoBek 1 OKpyKaromas 6
cpena
12 PesepBHOe Bpems 8
OBUIEE KOJIMYECTBO 102 75
YACOB I1O ITPOI'PAMME

4




ITOYPOYHOE INTAHUPOBAHUME

10 KITACC

n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYCeHUS

JJIeKTPOHHbBbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Buonorus kak KOMIUIeKCHast
HayKa M KaK 49acTh
COBPEMEHHOT0 O0IIIECTBA

JKuBEIE CHCTEMEI U UX CBOMCTBA

YpoBHEBas OpraHu3anus ;KHUBbIX
CUCTEM

Hcropust OTKpBITHS U NU3YUYEHHUS
kieTku. Knerounas teopus

MeTo b1 MOJIEKYIISIPHOM U
KJICTOYHOU OMOJIOTHH.
[IpakTuueckas pabora
«/3yueHne MeTo10B KIIETOYHON
6uosioruu (xpomarorpadus,
anekTpodopes,
muddepeHnraibHOe
nentpudyruposanue, [11[P)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MuHepanbHbIE BEllECTBA
KJIETKH, UX OHOJIOrn4ecKas poJib

Oprannueckue BeUecTna
KJIETKUA — OCIIKH.

0.5




JlaGopaTtopHnast pabota
«ObHapyxeHue OCIKOB C
MOMOIIbIO KaYeCTBEHHBIX
peaKiuiny

CsoiicTBa, Knaccuduxamus u
byHKIIMHA O0EITKOB

10

OpFaHI/I‘-IeCKI/Ie BCIICCTBA
KJICTKHU — YIJICBOAbI

11

OpraHuyeckue BemecTBa
KIETKA — JTUIIUIbI

12

Hyxiiennossie xucnorsl. IHK n
PHK. JIabopatopHas pabora
«H/ccnenoBanne HyKIIEHHOBBIX
KHCJIOT, BBIJICJIEHHBIX U3 KIIETOK
Pa3JINYHBIX OPTaHU3MOB)

0.5

13

Crpoenue u pynkuun ATO.
Hpyrue nykneoszuarpudocdars
(HT®D)

14

CexsenupoBanue JJHK.
MeToabl TECHOMUKH,
TPAHCKPUIITOMUKH, IPOTECOMUKHU

15

Metoabl CTPYKTYpPHOM
6uosiorun

16

Turmbl KJIETOK.
[TpokapuoTnueckas KieTka

17

CrpoeHue 3ykapruoTUYECKOn
kieTku. [Ipaktnueckas padbota
«/3y4eHune CBOMCTB KJIETOYHON

0.5

5(




MeMOpaHbD»

18

HOBerHOCTHHﬁ arrapar
KIICTKHU

19

OpnHoMeMOpaHHbIE OPTraHOU/IbI
kieTku. [Ipaktuueckas pabota
«3yueHue nBIKEHUS
[IUTOIIa3MbI B PACTUTEIBHBIX
KIIETKaX»

0.5

20

[ToryaBTOHOMHBIE OPraHOUIBI
KJIETKU: MUTOXOHIPUH,
iactusl. JlabopaTopHas
pabora «MccrnenoBanue
IU1a3MOJIN3a U JIETIIIa3MOJIN3a B
PACTUTENBHBIX KIETKaX»

0.5

21

HememOpanHbIie opraHouIbI
KIIETKU

22

CrtpoeHue u QyHKIHH g]1pa

23

CpaBHuTtenbHas
XapaKTepUCTHKA KIETOK
sykapuot. JlaboparopHas
pabora «M3yuenue cTpoeHus
KJIIETOK Pa3iIMYHBIX
OpPTraHU3MOBY

0.5

24

ACCI/IMI/IJ'DII_[I/IH U AUCCUMMWIIATINA
— JIBE€ CTOPOHBI METa0OIU3Ma.
Tunel oOMeHa BEIIECTB.
JlaGopaTtopHnast pabota
«3yueHne KaTaIuTUYECKOU




aKTUBHOCTH (pepMeHTOB (Ha
npUMepe aMuiiasbl WK
KaTasasbl)»

25

DepMEHTAaTUBHBIN XapaKkTep
pEaKUUid KJIETOYHOTO
MmeTtabonusma. Jlaboparopuas
pabora «M3yuenue
(dhepMEeHTAaTUBHOTO
pacierieHusl epoKcuaa
BOJIOPOJIa B PACTUTEJIbHBIX U
AKHUBOTHBIX KJIETKaX»

0.5

26

benku-akTBaTOPHI U OCIIKH-
WHTHOUTOPBI

27

ABTOTpO(HBIN THIT 0OMEHA
BEILIECTB

28

dorocunTe’

29

Xemocunres. JlaboparopHas
pabora «CpaBHEHHE MTPOIIECCOB
(doTOCHHTE3a N XEMOCHHTE3a»

0.5

30

AHa’poOHbBIE OpraHu3Mbl. Bus
Oposxenus. JlabopaTopHas
pabora «CpaBHEHHE TPOIIECCOB
OpOJKEHHUSI U JIBIXaHUS»

31

AdpoOHBIE OPraHU3MBbl. DTarbl
HHEPTreTUYECKOro OOMeHa.
OHeprus MeMOpaHHOTO
rpagueHTa nporoHoB. CuHTes3
AT®: Pabora nporonHoit ATD-




CHHTAa3bI

32

O0o001IcHNE U CHCTEMATH3ALIH
3HaHui 1Mo teme "OOMeH
BEIIICCTB U MIPEBPAICHIE
SHEepruu B KieTke" /
KouTponbhas padbora no teme
"OOMeH BelEeCTB U
IPEBpAIICHUE YHEPTUHU B
KieTke"

33

Peakuun MaTpu4HOro cUHTE3a

34

Tpanckpunuys — MaTpUYHBIA
cunte3 PHK

35

Tpancnsauus u e€ sTamnbl

36

KonupoBanue aMUHOKHUCTIOT.
Poins pubocom B 6GuocunTe3e
OeJka

37

Opranu3anus reHoMa y
IPOKAPUOT U DYKAPUOT

38

MonekysipHble MEXaHU3MBbI
9KCIIPECCUH T€HOB Y 3YKapUOT

39

Bupycbsl — HekiieTouHble
(OpMBI )KU3HU U OOJTUTaTHBIE
napasuthel. [IpakTuueckas
paborta «Co3mxanue MoIeIn
BHPYCa»

0.5

40

Bupychsie 3a0oeBanus
YeJI0BEKa, )KUBOTHBIX, pACTCHUN

41

HanortexHonoruu B OMOJIOTUH U




MCEOUIINHE

42

JKU3HEHHBIN UK KIETKA

43

Marpuunsiii cuares JJHK

44

Xpomocomsl. JlabopaTopHas
pabora «M3yueHune xpoMocoM
Ha FOTOBBIX MUKpOIIpEnapaTax»

0.5

45

I[eJ'IeHI/Ie KJIICTKU — MHUTO3

46

Tunsl kietok. Kapuokunes u
UTOKWHE3. Perymsimst
YKU3HEHHOTO LIUKJIA KJIETOK.
JlaGopaTopHnas pabota
«Habnronenne Mutosa B
KJIETKaX KOHYMKA KOPEeIKa JTyKa
(Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

47

O0001IeHrEe U CUCTEMATU3 AN
3HAHUM 10 TeMaMm
"HacnenctenHas nHpopMaIus
U peayu3anus ee B KieTke",
"YKu3HeHHbIH IUKIT KIEeTKH" /
KonTponbhas padbora no teme
"Peakuuu MaTpU4HOrO cUHTE3A"

48

OpFaHI/BM KaK €IMHOC IICJI0C

49

Txanu pacrenuid. JlabopaTopHas
paborta «M3yueHnue TkaHei
pacTeHUIN

0.5

50

TxaHu KUBOTHBIX U UEJIOBEKA.
JlaGopaTtopHnast pabota

0.5

5¢




«3yueHne TKaHeH KUBOTHBIX»

Oprasbl. CUCTEMBI OPTaHOB.
JlaGoparopHas paboTa

51 0.5
«/3yueHue opraHoB IIBETKOBOT'O
pacTeHusD

52 Onopa Tena opranu3mMoB

53 JIBuKeHne opraHu3MoB

54 [Iuranue opranu3sMoB
[Intanne MO3BOHOYHBIX

55 JKUBOTHBIX. [IniieBapuTenpHas
cucTeMa YelloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA

53 Tpancnopt BemecTs y
OpPIraHU3MOB
KposenocHnas cucrema

59 MIO3BOHOYHBIX KUBOTHBIX U
YyeJioBeKa

60 Brinenenue y opranusmMoB

61 3amuTa y OpraHu3sMoB

62 HNMmyHHas cucTema 4enoBeka

63 PaznpaxxumocTs u perymnsiuus y
OpPraHU3MOB
I'ymopanbHas perynsnus u

64 SHJOKpPUHHAS CUCTEMA

JKHUBOTHBIX U YCJIOBCKA




65

DopMBbI pa3MHOKEHUS
OpraHu3MOB

66

ITonoBoe pa3zMHOXKeHUE

67

Metiios

68

l'amerorenes. ObpazoBanue u
pa3BHUTHE TOJIOBBIX KJIETOK.
JlaGopaTtopHnast pabota
«/3y4eHne CTpOCHUS MOJTOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

69

NuauBuyansHOE pa3BUTHE
OPraHU3MOB — OHTOT€HE3

70

38.1(.]121,[[1(3. OpTraHOB U TKaHEeH u3
3apOJAbIIICBBIX JIUCTKOB

71

Poct 1 pa3BuTHE KHUBOTHBIX.
JlaGopaTopHnas pabota
«BpoIsiBICHHE TIPU3HAKOB
CXOZICTBA 3apOAbIIICH
MIO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3MHOXeHME U pa3BUTHE
pactenuii. JlabopatopHas
pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUS BBICILIUX
pacTeHun»

0.5

73

O0001IeHNe U CUCTEMAaTU3ALIIS
3HaHui no Teme "CTpoeHue u
(GyHKLIHU OpraHu3mMoB" /
KonTponbHas pabota mo Teme

5¢




"CtpoeHue u QyHKIUH
OpaHu3MoB"

74

Hcropus ctanoBieHUS U
pa3BUTHSI TCHETUKU KaK HAYKH.
OCHOBHBIE TIOHSITHS] U CUMBOJIBI
reHetuku. JlaboparopHas
pabora «JIpozoduia kak 00BEKT
TeHETUYECKUX UCCIIC0BAaHUI»

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS
npu3HaKoB. MOHOTHOpHUAHOE
ckpemuBanue. [Ipaktnaeckas
pabora "M3yueHue pe3ynbTaToB
MOHOTHOPHIHOTO CKPEIIMBaHUs

y apo3o¢puiisr"

0.5

76

IIutonormyeckue OCHOBBI
MOHOTHOPHIHOTO CKPEIINBAHUS

77

AHannsnpyromee CKpCIIMBAaHHUC.

Henonnoe nomunupoBanue

78

JuruOpuaHoe CKpenIrBaHue.
I[pakTuueckas padbora
«W3yueHne pe3yapTaToB
JTUTHOPUIHOTO CKPEIIUBAHUS Y
Ip0o30(uITBD

0.5

79

L{uTomoruyeckre OCHOBBI
JUTHOPUTHOTO CKPEITUBAHUS

80

CreruieHHOe HaCIEIOBaHNE
IPU3HAKOB

81

XpOMOCOMHaﬂ TCOpHUA




HaCJICACTBCHHOCTH

82

I'eneTuka mona

83

T'enoTnn kak menocTHas
cucremMa

84

I'eneTnueckuii KOHTPOIIb
pa3BUTHUS PACTECHUH, J)KUBOTHBIX
1 4EJI0BEKa

&5

M3MeHUYMBOCTH NPU3HAKOB.
Buaber naMeH4nBOCTH

86

MomudukanronHas
U3MEHYNBOCTD

87

BapuaunoHHsslii psaa u
BapUallMOHHAs KpUBasl.
JlaGopaTtopHnast pabota
«HccnenoBanue
3aKOHOMEPHOCTEM
MOIU(UKAITIOHHOM
n3mMeHunBoctH. [locTpoenue
BAapUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBON»

0.5

88

I'eHoTHIIMUECKas
M3MeHYHUBOCTE. KoMOMHaTHBHAS
HN3MCHYHMBOCTD

89

MyTtanroHHas K3MEHYUBOCTD.
[IpakTuueckas pabota
«MyTanuu y a1po30o¢uisl (Ha
TOTOBBIX MUKpOIpErapaTax)»

0.5

90

3aKOHOMEPHOCTH

5¢




MYTallMOHHOI'O ITponecca.
ONHUIeHeTHKA U SITUTCHOMHKA

91

O06001IeHre U cucTeMaTU3aus
no teme "['eHeTuka - Hayka o
HACJICJICTBEHHOCTH U
U3MEHYMBOCTH OpraHu3MoB" /
KonTtponbHas pabora 1o Teme
"I'eneTuka"

0.5

92

I'eneruka uenoBeka.
[IpakTuueckas pabora
"CocTaBjicHUE U aHaIu3
ponocioBHOR"

93

MeToasl MeTUITMHCKOM
T€HETUKU

94

3HayeHNe MEeIUIIMHCKON
TeHETHKH B MPEOTBPAIICHUN U
JIEUEHUN T€HETUYECKUX
3a00JIeBaHUM YeIOBEKa

0.5

95

OCHOBHBIE TIOHATHUS CEJEKIIHH.
JlaGopaTopHnas pabota
"H3y4eHne coOpTOB KyJbTYpPHBIX
pacTeHuii U MOPoJa JOMAIIHUX
KUBOTHBIX"

0.5

96

MeToObl CEEKIIMOHHOMN
paboTsl. JJabopatopHas pabora
"N3yueHrne METOA0B CeJIEKIIMN
pacteHuit"

97

JlocTrmxkeHus celeKIun




pacTeHUM U KUBOTHBIX.
[TpakTnueckas pabora
"[IpuBuBKa pacTeHuin"

CoxpaHeHnue, n3y4eHue u
98 HCIIOJIL30BAHNE T€HETUYECKUX

pecypcoB

0.5

buoTexHos0rHs Kak HayKa U
OTpacib MPOU3BOCTBA.

99 [IpakTuyeckas pabora
"N3yuenne 0ObEKTOB
OMOTEeXHOJIOTHH"

100 OcHOBHbBIC HaIlpaBJICHUA

CHHTETHYECKHUN OMOJIOTUH

101 XpOMOCOMHAs ¥ TeHHas
UH)KEHEPUS

102 Meauumnackie ONOTEXHOIOTUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

13.5

6(




11 KITACC

n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoJbubie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHUs

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcebl

OBonronuoHHas Teopus Y.
[apsuna

JBHoKyIlMe CUIIbI 3BOJIIOLUN
Bu10B o Y. JlapBuny

Bopsba 3a cymecTBoBanme,
€CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP

®dopmMupoBaHue
CUHTETUYECKON TEOpUU
HBOJIIOLIUU

OTansl 3BOJIIOIUMOHHOI'O
mponecca: MUKpPO3BOJJIOIUA U
MaKpO3BOJOIHUA

[Tomymsiiinst — snemMeHTapHast
€IMHHIIA DBOJIIOLIUN

3aKOH T€HETUYECKOTO
paBHoBecus JIx. Xapau, B.
Baitn6epra. JlaboparopHas
pabora «BrlisiBieHne
W3MEHYHMBOCTH Y 0COOei
OJIHOTO BUIa»

0.5

DneMeHTapHbIE (HaKTOPHI




9BOJOIHNHA

D¢ ekt ocnoBarenst. dpdexr
6yTBIHO‘-IHOFO TOpJIbIIIKa

10

Murpanuu. M3onsuun
TOMYJISILMIA: Teorpaduueckas,
ounoornyeckas

11

EcrectBennslii 0TOOp —
HaIpapJIsSomui HakTop
IBOJTIOLIMH

12

[TosoBoit oTOOP

13

ITpucnocoOiaeHHOCTH
OpPraHU3MOB KakK pe3yJibTaT
MHUKPO3BOIIOLHH.
JlaGoparopHas paboTa
«M3yuyenne apomopho30B u
MM0AJAITAllNi y paCTCHUH U
KHUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobieHuit y
OpPTraHU3MOB:
MOp(OJIOTHYECKHE,
¢du3nonoruuecKue,
OMOXHMMHUYECKHUE,
MOBE/IEHYECKUE.
JlaGopaTopHnas pabota
«IIpucnocobnenus
OpPTaHU3MOB H UX
OTHOCHUTEINbHAs
1EJIECO00PA3HOCTH

0.5




15

Bupn, ero kpurepuun u
cTpykrypa. JlaboparopHas
pabota «CpaBHEHUE BUIOB IO
MOp(hoIOrHIecKOMy
KPUTEPUIO»

0.5

16

CrtpykTypa BUaa

17

Bunoobpa3oBanue kak
pe3yabTaT MUKPO3BOIIOLUN

18

CBA3b MUKPOIBOJIIOLIMH U
SIUIEMHUOIOTUA

19

MakpoaBostonus.
ITazeoHTONIOrMYECKHE METOEI
I/ISYT-IGHI/ISI 9BOJIOIINN

20

Buoreorpaduueckue MmeTos
U3YYCHHUS IBOJTIOIAH

21

OMOpHOIOTHYECKHEe U
CpPaBHHUTEIHHO-
MOP(}HOIOTHUECKUE METO/IbI
W3YUYEHUS HBOJIIOLIUU

22

MonekynsipHO-TeHETHUECKUE,
OMOXMMHYECKUE U
MaTeMaTHYECKHUE METO/IbI
M3YUYEHUS HBOJIIOLIUU

23

OO61re 3aKOHOMEPHOCTH
SBOJTIONNHU

24

AJlanTvBHAs pajdalus.
HepaBHOMepHOCTB TEMIIOB
DBOJIIOLUHU




25

HayuHble runoressl
MPOUCXOKICHUS KU3HU Ha
3emuie

26

I[OHayLIHBIe MMpEaACTaBJICHUA O
3apOXKACHUUN ) KU3HU

27

OCHOBHBIE 3TaNbl
HeOpFaHH‘leCKOﬁ 9BOJJIIOIIMH

28

TI'unote3sl 3apOKACHUA )KU3HU

29

Hcropus 3emnu 1 MeToabl €€
u3yuenus. JlaboparopHas
pabora «3yuenue u
OTIHMCaHHE NCKOTTaeMBIX
OCTaTKOB JIPEBHUX
OpPTraHU3MOBY

0.5

30

HauanpHpie sTans!
OPraHU4YeCKOM IBOJIIOIUU

31

3BOJ’IIOI_II/I${ OYKapHuoT

32

OCHOBHBIE 3Tarbl YBOJIOIUN
pacTUTEIHLHOTO MUpA.
[IpakTuueckas padbota
«3ydyeHune ocoOeHHOCTEH
CTPOCHHS PACTECHHUI pa3HbIX
OTJIETIOBY

0.5

33

OCHOBHBIE ITaIlbI 9BOJOIHNHA
KUBOTHOI'O MHpa

34

OBOJIONUS )KUBOTHEIX.
[IpakTuueckas pabora
«M3yuenue ocobeHHOCTEH

0.5




CTPOCHUSA IMO3BOHOYHBIX
KHUBOTHBIX»

35

PasBurue xxu3Hu Ha 3emie mo
spaMm U nepuogam

36

MaccoBble BBIMUpaHUS —
9KOJIOTUYECKHE KPU3HUChI
IIPOILIOTO

37

CoBpeMEHHBIN IKOJIOTUYECKU I
KpPHU3HC, €T0 OCOOCHHOCTH

38

CoBpemMeHHas cuctema
OpPTaHHYECKOTO MUPA.
OCHOBHBIE CUCTEMATHUYECKHE
TPYMNIIBI OPraHU3MOB

39

O6o061enne u
cHUcTeMaTu3alurs 3HaHUH 110
TeMaM "MUKpO3BOJIIOLUS U €€
pe3ynbTathl”,
"Makpo3BOIIOLUA U €€
pesynbTaThl"/ KoHTposbHas
pabora o Teme "DBosrorus"

40

AHTpOI0JIOTHSI — HayKa O
YeJI0BEKe

41

PazButue npencrasnenuii o
MIPOUCXOKICHUU YEIOBEKA

42

MecTo 4enoBeka B CCTEME
OPraHUYeCKOro MHpa.
JlaboparopHas paboTa
«M3ydenune ocobeHHOCTEN

0.5




CTPOCHUA CKEJICTA YCIIOBCKA,
CBsI3aHHBIX C
IMPAMOXOXKIACHUEM))

43

JIBrKy1IMe CUIIbI
aHTPOIIOTCHE3a

44

CooTHoIIeHNE
OMOJIOTHYECKUX U
COLMANIBHBIX (PAKTOPOB B
AHTPOTIOTEHE3e

45

OCHOBHBIE cTaanun
AHTPOIIOTCHE3a

46

TTaneoreneruka u
[IaJI€OT€HOMUKA

47

OBOIIOLMUS COBPEMEHHOTO
YenoBeKa

48

UYenoBedyeckue pachl.
[IpakTrueckas paboTa
«/3yueHne 3K0I0rnYeCKUX
ajanTanuil 4eJIOBEKa

0.5

49

MexuciuInInHapHbIe
METO/bl aHTPOIIOJIOTHHI

50

3apokeHUE U pa3BUTUE
9KOJIOTUHU

51

MeTo/1bl KOOI UH.
JlaGopartopHas paboTa
«3yyenune meTo10B
IKOJIOTUYECKUX
HCCIICIOBAHUID»

0.5

6¢




52

3HaYEeHNUE IKOJIOTUIECKAX
3HAHUI QJIS YEeIIOBEKA

53

Okonornyeckue HakTopsl

54

AbuoTtuveckue (HakTophl.
CBeT Kak 3KO0JIOTHYECKUI
dakrop. JlabopaTopHas
pabota «BrlsiBiIeHHE
IpUCIOCOOICHUI OpraHu3MOB
K BJIMSTHUIO CBETa»

0.5

55

AbuoTtnveckue (HaKTopsl.
Temmeparypa kax
9KOJIOTUYECKUH (aKTop.
JlaGoparopHas paboTa
«BpIsABIEHUE
PUCTIOCOOICHNI OpraHN3MOB
K BIIMSTHUAIO TEMITEPATypPhD»

0.5

56

AbuoTtnueckue (GpakTopsl.
BnaxnocTs kak
9KOJIOTHYECKUH (aKTOpP.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH PAaCTCHHUH U3
pa3HBIX MECT OOUTAHUS»

0.5

57

Cpenpbl oOuTaHus OPraHu3MOB

58

buonoruyeckue PUTMBI

59

Kuznennslie popmbl
OpraHU3MOB

60

buotnueckue hakropsl




61

3HaueHne OMOTHYECKUX
B3aMMOJICHUCTBHH JJIS
CyIIIECTBOBaHMS OPTraHU3MOB B
cpene oOuTaHus

62

DKOJIOTUYECKHUE
XapaKTePUCTHKH TIOIYJISIIAN

63

OcHoBHbIE TIOKa3aTENN
HOIYJISILIUM: YUCIIEHHOCTb,
IUIOTHOCTh, BO3PACTHAs U
10JIOBas CTPYKTypa

64

OcHoBHbIE TIOKa3aTeNn
MOMYJISALIUU: POXKIAEMOCTb,
MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPAIlUU

65

DKoJoruveckas CTpykTypa
MOMYJISIIIAH

66

JluHaMuka nomymnsauuu u eé
peryJsnus

67

KpuBble pocta uncieHHOCTH
nonyJsinud. Kpussie
BbDKUBAHUS

68

DKonoruyeckas HuIlIa BUAA.
JlaGoparopHas paboTa
«IIpucniocobnenus cemsiH
pacTeHUM K pacCeICHUIO»

0.5

69

Bup xak cucrema nomyJisiiiui

70

3aKOHOMEPHOCTH MOBEJICHUS U
MHUTPALU JKUBOTHBIX

6¢




71

Coo011ecTBO OpraHu3MoB —
O6uoLeHo03

72

OKocucrema Kak OTKpbITast
cucrema

73

KpyroBoport BelecTB 1 MoTok
SHEPTUU B IKOCHUCTEME

74

OCHOBHBIE TTOKA3aTETN
IKOCUCTEMBI

75

DKOJIOTHYECKUE TUPAMUIbI

76

HN3menenus coolmecTs —
CYKIICCCHH

77

[IpupoaHBIE 3KOCUCTEMBI.
DKOCUCTEMBI 03€p U PEK.
DKocucTEMBI MOpEN U
OKEaHOB

78

[IpupoaHBIE S3KOCUCTEMBI.
DKOCHUCTEMBI TYH/JIP, JIECOB,
CTeneH, MyCThIHb

79

AHTpOHOFeHHLIe OKOCHUCTCMbI

80

YpO0IKOCUCTEMBL.
[IpakTuueckas padbota
«M3y4yeHue u onucaHue
yPOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTHU
dbopMHpOBaHUS OCHOBHBIX
B3aMMO/JICUCTBUI OPraHU3MOB
B DKOCHCTEMaxX

82

Mexanu3mel BO3A€CTBUA




3al"p5[3H€HI/II\/’I PAa3HBIX THUIIOB Ha
CyOOpraHN3MEHHOM,
OpPTraHU3MEHHOM,

MO JISITUOHHOM U
9KOCUCTEMHOM YPOBHSIX

buocdepa —

83 obmernaneTapaas 000JI09Ka
3emun

%4 VYuenune B. U. Bepnaackoro o
ouocdepe

25 3aKOHOMEPHOCTH
CyLIeCTBOBaHMs OHOChEpHI

26 KpyroBopoTs! BemecTs u
OMOTeOXMMHYECKHE IUKITBI

27 3oHanpHOCTH OHMochepsl.
OcHOBHBIE OMOMBI CYIIN

88 YcroituuBocth Guochepsr

29 DKOJOTUYECKHE KPU3UCHI U X
TIPHYUHBI

90 Bo3zaelicTBue yenoBeka Ha
ounochepy
AHTpONIOT€HHOE BO3JEHCTBUE

91 Ha PaCTUTEIIbHBIN 1
JKUBOTHBIM MU

92 OxpaHna npuposl
OCHOBHBIE IPUHITUITHI

93 YCTOHYMBOTO pa3BUTHUS

YeJI0BEYECTBA U IPUPOJIbI

7(




94

Pammmonansnoe
MPUPOIOIIOIB30BAHUE U
COXpaHeHHe OMOJIOTHYECKOTO
pazHooOpasus 3emin

95

O06o061ieHue U
cUCTeMaTH3aIysI 3HaHUM 110
TemaM "DKOoJIOTuA - HayKa O
B3aMMOOTHOILIEHUIX
OpPraHU3MOB JIPYT C APYT'OM H
HAJIOPTaHU3MEHHBIX CUCTEM C
OKpYy’Karolieu cpenoit",
"OpranusMmsl 1 cpeaa
oboutanusa", "IK0J0rus BUIOB
u oy’ "IKonorus
€0o00IIeCTB. DKOJIOTHYECKHE
cucremsl", "buocdepa -
riaobanbHas sxocucreMa" /
KonTponbHas pabota mo Teme
"Okonorus"

96

PesepBHBIil ypok

97

PesepBHBI ypOK

98

Pe3epBHBIil ypoK

99

PesepBHBI ypoK

100

Pe3epBHbIil ypok

101

PesepBHBI ypoK

102

Pe3epBHBIit ypok

[ N [ U U N [ S SN

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

102

7.5




INPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpOBepPsIeMOro
TpeOoBaHus

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa3oBaTeIbHOI NMPOrpaMMbl CpeHero 0011Iero
o0pa3zoBaHus

CdopMUpOBaHHOCTh 3HAHUW O MECTE M POJIM OWOJIOTHH B CUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHO
€CTECTBEHHOHAYYHON KapTHHBI MUPA, B IO3HAHWU 3aKOHOB MPUPOJIbI U
PEIICHNH )KU3HEHHO BaYKHBIX COLUATbHO-3THYECKUX, SKOHOMHUECKHUX,
AKOJIOTMYECKUX MPOOJIEM YEeJIOBEUECTBA, a TAKXKE B PELLICHUH BOIPOCOB
paIoHaIBHOTO MIPUPOIOTIONL30BaHUS, B JOPMUPOBAHUN IIEHHOCTHOTO
OTHONICHUS K TPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUNCKHUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pPa3BUTHE OUOJIOTHH

Brnanenune cucremoil 3HaHWMIT 00 OCHOBHBIX METOJAaxX HAay4HOT'O
IMMO3HaHHus, HCIIOJIB3YEMbIX B OHOJIOTHYECKHUX HUCCIICAOBAHUAX KUBBIX
O0OBEKTOB M DJKOocHCTeM (ONHCaHUE, W3MEPEHHE, NPOBEIACHHE
HaOroIeHni); crmocob0aMu BBISABICHHS M OIIEHKM aHTPOIOT€HHBIX
WU3MEHEHHH B IPHPOJIE.

VYMeHne BBIJIBUT'aTb TUIIOTE3BI, MPOBEPATH HX JKCIICPHUMCHTAJIbHBIMU
cpeactBamy, (GOpPMYyJIUpYys ILeldb HCCIEAOBAHUS, AaHAIN3UPOBATh
MIOJIyYeHHBIE PE3YJIbTAThl U J1€1aTh BHIBOJIBI.

BeisBIeHHE 3aBUCHMOCTH MEXIy HCCIEAyeMbIMH BEIWYMHAMH,
00BsICHEHUE TIOJYYEHHBIX PE3yJbTaTOB U (OPMYJINPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUHN U 3aKOHOB

YMeHue BiageTb CHCTEMOH OHOJIOTMYECKUX 3HAHMH, KOTOpas
BKJIIOYAET: OCHOBOIMOJIAraloIIie OWOJIOTMYEeCKHe TEPMUHBI U TIOHATUS
(KM3HB, KIIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJSALUS, SKOCHCTEMA,
ouorieHo3, Ouocdepa; METaboIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHUTET,
OuocuHTe3 Oenka, OWONONIMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCIIPOM3BEICHHE, HaCJIEJCTBEHHOCTb, W3MEHYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owonoruueckre Teopuu: KierouyHas Tteopus 1. IlIBanna, M.
[MIneitnena, P. BupxoBa; KiIOHaNIbHO-CEIEKTHBHOIO MMMyHHTEeTa II.
Opnux, U.1. MeuHnkoBa, XxpOMOCOMHas T€OpHUsl HACAEACTBEHHOCTH T.
Moprana, 3akoH 3apogslimieBoro cxonactsa K. Bbapa, sBomtonmonHas

teopus Y. JlapBuHa, CUHTETHYECKass TEOPHUS HBOJIIOLMHU, TEOPUS

7




anTporiorere3a Y. JlapsunHa; Teopus Oumoreornenosza B.H. Cyxkauéra;
yuenue H.M. BaBunoBa o meHTpax MHOrooOpasus M HMpPOHCXOMKICHUS
KyJbTypHbIX pacteHuid, yudenue A.H. CesepuoBa o0 nyTix u
HaIpaBJIeHUAX dBoItOINH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHO00pa3us MOTOMKOB IEPBOr0 MOKOJIEHUS, pacllelIeHUs
MPU3HAKOB, HE3aBHCUMOI'0 HacjeqoBaHMs MpusHakoB [. Mennens;
CLUEIJIEHHOTO HAacleI0BaHMs MPU3HAKOB W HAPYILIECHUS CLEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSJOB B HACJIEACTBEHHOMN
m3mMenunBocty H.M. BaBunoBa; reHernueckoro paBHoBecHus JIx.
Xapmu u  B. BaiiaGepra; 3apogsimeBoro cxoacrsa K. bopa;
ouorenernyeckuit 3akoH J. ['exkens, ®. Miomnepa);

MPUHLIUIIBI (YUCTOTHI FAMET, KOMILIEMEHTApHOCTH);

npaswia (MuHuMmymMma lO. JIubuxa, sKOJI0rMueckod mupaMuibl YHUCE,
OrOMacChl U SHEPTUH);

runotesbl (koanepBaTHoil A.M. Omapuna, mepBuuHOro OynboHa JIK.

Xomnneitaa, mukpochep C. Dokca, pudo3uma T. Uek)

VYmenue peuiatb IMONCKOBLIC OMOJIOrHYECKHE 3aJa4l, BBIABIIATH
MMPUIUHHO-CJICACTBCHHBIC CBs3U MCKIAY HCCIIEAYEMbIMU
OMOJIOrHYEeCKUMHU O6’b€KTaMI/I, nponeccamMnu MW ABJIICHUAMU; OCJIATh
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWH NTOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJLATh I'CHOTHUIIMYCCKHUEC CXCMbl CKPCIIHWBAHHWA A PA3HbBIX THIIOB
HaCJICAOBAHUA IMPHU3HAKOB Yy OPraHM3MOB, COCTABJIIATH CXCMBI IICPCHOCA

BCIICCTB U SOHCPI'HU B 9KOCUCTCMAX (HGHI/I IIUTaHuA, IIUIICBLIC CeTI/I)

YMeHne ycTaHaBIMBaTh  B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(YHKUMSMU: OPraHOWJIOB, KJIETOK pa3HbIX TKaHEH, OpraHamMu H
CHCTEMaMH OpPraHOB Y PpAacTEHHH, >KUBOTHBIX W YEJIOBEKa; MEXIY
sTanmaMy OOMEeHa BEIIECTB; 3TAalaMU KJICTOYHOTO IUKJIA M KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u ¢enotunoMm, ¢eHotunoM U (pakTopamMu cpeabl  OOUTAHMS;
IpOLIECCAMU  DBOJIIOLMM;  JIBIDKYIIMMH CHJIAMH ~ aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3JIMYHBIX SKOCHCTEM M TPHCIOCOOICHUSIMU K HHUM

OpraHu3MOB

YMeHue BT CYIIECTBEHHBIC TPU3HAKH:

CTPOCHHUSI BUPYCOB, KJIIETOK ITPOKAPUOT M FYKAPUOT; OJHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BHUIOB, OMOTEOIICHO30B, YKOCUCTEM H
Oouocdepsl; CTPOEHUS OpPraHoB U CUCTEM OpPraHOB paCTEHHI,
KUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITCIHPHOCTH, TPOTEKAIOITNX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIOBCKA, OHOJIOTHYECKUX
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mpoueccoB: oOMeHa BewlecTB  (MeTabonus3Mm), uHGOpMaUUu U
NpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTO U TeTePOTPOPHOTO
TUIOB TNHTaHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MMTO3a, Meilo3a,
ramMeToreHe3a, HAMOpHOTEHe3a, IMOCTIMOPHUOHAIBHOTO  PAa3BHUTHII,
Pa3MHOXKEHHUS, UHJIMBUYaJbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOTeHe3a),
B3aUMOJCUCTBUS T'€HOB, TETEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOopa,  CTaOWIM3HPYIOLIEro, JBHXKYIIETO W Pa3phIBAIOLIETO
€CTECTBEHHOTO O0TOOpa; aJJIONaTpU4YeCKOr0 M CUMIATPHUYECKOTrO
BUJ000pa30BaHusl; BIMSHUS ABMOXKYIIMX CHUJI SBOJIIOLMHM Ha T€HO(OH]
MOMYJISAUK;, MPUCTIOCOOJICHHOCTH OpraHu3MOB K cpejne OOHTaHus,
YyeperioBaHUsS HaNpaBJICHUHA HBOJIOLUM; KPYroBOpOTa BEIIECTB U

IMOTOKA S9HEPTHUU B OKOCHUCTEMAX

ChopMHUPOBaHHOCTh YMEHHUSI BBLACIATH CYIIECTBEHHBIE IPU3HAKU
BUPYCOB, KJETOK NPOKAPHOT W JYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHUJIOB, OMOTEOIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH TNPOLIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS YHEPTUU B
KJIeTKe, (HOTOCHHTE3a, IIACTHYECKOTO M JHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MHTO03a, Mei03a, OIUIOMOTBOPEHUS, pPAa3BUTHA U
pPa3MHOXKEHHUS, UHJMBUYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOTEHE3a),
00pbOBI 32 CyIIIECTBOBAHHE, ECTECTBEHHOIO 0TOOPa, BUA000pa30BaHus,
NPUCTIOCOOJICHHOCTH OpraHM3MOB K cpelne OOWTaHWs, BIUSHUS
KOMITOHEHTOB 9KOCHCTEM, aHTPOTIOTCHHBIX H3MEHEHHUI B AKOCHCTEMAX
CBOEW MECTHOCTH, KPYTrOBOPOTa BEIIECTB M NPEBPAILLCHHUS YHEPTUU B

ouochepe

YMenue UCII0JIb30BaTh COOTBETCTBYIOIIINE apryMEHTHI,
OMOJIOTMYECKYI0 TEPMUHOJOIMIO M CHUMBOJMKY JUIS J1OKa3aTelbCTBa
POJICTBA OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIL; B3aMMOCBA3H
OpraHM3MOB M CpelIbl OOWMTaHHWS; E€IUHCTBA YEJIIOBEYECKUX pac;
HE00XOIMMOCTH 3/I0pPOBOTr0 00pa3a *HU3HH, COXPAHEHUsI pa3HO0Opa3us
BUJOB M DKOCHUCTEM KAaK YCJIOBHS COCYLIECTBOBAHHS IIPUPOABI H

YeJI0BCUECCTBA

YMeHHEe KpUTHYECKH OICHHBATh HHMOPMALHUIO OHOJOTHYECKOrO
COJICP)KAHUS, WHTEPIPETUPOBATh ITHUYSCKUE ACIEKTHI COBPEMCHHBIX
HCCIICIOBAHUIM B OHoJIOruu, MCIULIMHE, OHOTEXHOJIOTUH;
paccMmatpuBath ri00abHbIE SKOJIOTHYCCKHE po0OIeMbI
COBPEMEHHOCTH, (DOPMHPOBATH IO OTHOIICHHUIO K HHUM COOCTBCHHYIO

IO3HUIIHUIO

7¢




INIEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

1O BUOJIOI'UAN

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

buonorus xkak HayKa. JKuBbie CHCTEMEI U BX HN3YUCHUC

1.1

CoBpemeHHass Ouojoruss — KOMIUIEKCHash Hayka. bHojoruyeckue Haykd u
u3zyyaemble MMHU npoOiembl. PyHIaMEHTalbHbIE, NPUKIATHBIE M ITOMCKOBBIE
Hay4YHbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHne OWOJIIOTMH B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTunbel mupa. Ilpodeccun, cBszanHble ¢ Ouonorueil. 3HaueHHe OMOJIOTUU B
IIPAKTUYECKON JEATCIIBHOCTH YEJIOBEKa: MEIMIMHE, CEeIbCKOM XO34KCTBE,

IIPOMBILIEHHOCTH, OXPaHEe IPUPOBI

1.2

XKusble cuctembl Kak npeamer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI'O COCTaBa, AUCKPETHOCTb U LIEJIOCTHOCTb, CIOKHOCTb U
YHOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIPOU3BEACHUE, Pa3APaAKUMOCTh, I3BMEHUNBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alliy >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAaHEBBIM,
OpraHu3MEHHBIH, MONYJISIUMOHHO-BHUI0BO, 3KOCUCTEMHBIN
(OmoreonieHoTHueckuit), O6uocdepusiit. I[Iporecchl, MpoUCXOIANIMEe B KHUBBIX
cucremax. OCHOBHbIE MPHU3HAKH KUBOrO. JKu3Hb Kak (opMa CyIIeCTBOBaHUS

MaTepun

1.3

Mertoabl Ouonorndyeckoi Hayku. HaOmronenue, u3MepeHHe, 3KCIEPUMEHT,
cucteMarm3anus, MeraaHanu3. IloHsaTme o0 3aBHCHMOIl W HE3aBHUCHUMOH
nepemeHHon. [lmanupoBanue skcnepumenTa. [locrtaHoBKa M IIpOBEpKa TUIIOTES.
HyneBast runore3a. Ilonstue BbIOOpKM M €€ A0OCTOBEepHOCTh. Pa3bpoc B
Ouosorndeckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX PE3yJIbTaTOB.
[IpynunHBl MCKaKeHUS pPe3yJIbTaTOB HKCIIEpUMEHTA. [IOHATHE CTaTUCTUYECKOTO

TECTA

Knerka xak OMojoruueckast CuicreMa

2.1

Knerka — cTpykTypHO-(DyHKIIMOHAIBHAS €IUHHIA XUBOTO. VICTOPHUS OTKPBITHS
kiaetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[Inetinen, P. Bupxo). OCHOBHBIE TIOJIOKEHHUSI COBPEMEHHOM KJIIETOYHOW TEOPHH.
MeTo b1 MOJIEKYIISIPHOM U KJIIETOUYHOI OMOJIOTUH: MUKPOCKOIHS, XpoMmaTorpadus,
anekTpodopes, METOJ MEYEHbIX aTOMOB, muddepeHraIbLHOe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHUE KIIETOK

2.2

XHUMHYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIbTPaMUKPOdJIEMEHThL. Bona u

eé POJib KaK paCTBOPUTCIIA, pCarcHTa, y4aCTue€ B CTPYKTYPHPOBAHUU KIICTKH,
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TeIUIoperyiauud. MuHepaabHble BEIEeCTBAa KIETKHU, UX OHOJIOrHYecKasl poJib.
Posib KATHOHOB U AHMOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMHHOKHCIOTHBIH  COCTaB  OEJIKOB.
Crpyktypsl OenkoBoi Mousekyibl. [lepBuuHas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BTOopuuHas, TpeTuuHas, dYeTBEpTUUHAsl CTPYKTyphl. JleHaTypauus.
CoiictBa 6enkoB. Knaccugukanus 6enkoB. buonorunueckue GpyHKIUN OEIKOB.
VYrneBoabl. MoHOcaxapupl, AMCAXapUbl, OJUTOCAXapUAbl M TOJHCAXAPUIBL.
O0mmii TmmaH CTpoeHuss W (PU3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruueckue GyHKIMHU YII€BOJOB.

Jlununsl. T'uppodunbHO-runpodoOHbIe cBolicTBa. Knaccudukanums Iunumos.
Tpurmuuepuasl, (ochonunuasl, BOCKH, cTepouabl. buonorumueckue QyHKIUN
aunuaoB. OO0IIMe CBOKWCTBA OMOJOTHUECKUX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, MOJIYITPOHULIAEMOCTb.

Hyxneunosbie kucnotsl. JIHK u PHK. CrpoeHune HyKIEMHOBBIX KHCIIOT.
Hyxneotuasl. [Ipunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupaib. MecTtonaxoxaenune u ouonorndeckue ¢pynkuun JJTHK.
Buaet PHK. ®ynkuun PHK B knetke.

Crpoenue wmonekynsl AT®. Makposprudyeckue cBsizu B Mousiekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCYHUKH, UX (DYHKIIUU B
kietke. CekBenupoBanue JIHK.

CrpykrypHas OHWOJOTHS: OHOXMMHUYECKHE W OHOPU3NYCCKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

23

Tunsl  KJIETOK: JyKapuoTHYecKas UM  Ipokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pa30BaHUS KIETKH.

CtpoeHue mpokapuoTHUECKON KieTku. KierouHas creHka OakTtepuil W apxew.
OcoOeHHOCTH CTpOeHUs] TeTepoTpo(PHON M aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo 1 posib IPOKapUOT B OMOIIEHO3AX.

Crpoenne W (PyHKIMOHUPOBAHUE SyKapuOTHUecKOW kieTku. [lmazmatudeckas
MeMOpaHa (tutazmanemma). CTpyKTypa Iia3MaTudeckoi MmemMOpaHbl. TpaHcropT
BELIECTB uepe3 Iula3MaTHYecKylo MeMOpaHy: maccuBHbI  (nuddysus,
obneruénHas auddy3us), aKTUBHbIM (NEPBUYHBIA M BTOPUYHBIM AKTUBHBIN
Tparcnopt). [lomympoHuiiaemocts MeMOpanbl. Pabora HaTpuii-KananeBoro
Hacoca. DHJOIMUTO3: MUHONIMUTO3, (aromuto3. Jk301uTo3. KierouHas creHka.
Crpykrypa v GyHKIIUU KICTOYHON CTCHKU PACTCHHM, TPUOOB.

Huronnazma. I[urozons. Llutockener. JIBukeHue uurToruiazMbel. OpraHOUAbI
kieTkd. OmHoMeMOpaHHBIE OpPraHOWIBl KIETKU: HHAOIUIa3MaTHYeCKas CeTh
(BIIC), anmapat I'onbmkH, TU30COMBI, UX CTpOoeHHE W (PYHKIMH. B3ammocBs3b

OJIHOMEMOpPaHHBIX OPraHOUIOB KJIETKU. CTpOeHHE TPaHyJSIPHOTO PETUKYJyMa.
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Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
(arpaHyJSpHBINA) SHAOIUIA3MAaTHYECKUH peTukyinyM. CekpeTopHas (QyHKUUS
annapara ['onpmxu. TpaHcmopT BemiecTB B KieTKe. Bakyonau pacTHTEIbHBIX
kietok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHPHUHU, TUIACTUIBL.

Ctpoenne u (yHKIMM MUTOXOHApPUN M miactuj. llepBuduHBIe, BTOPUYHBIE U
CIIO)KHBIE  IJIACTUIBl  (POTOCHHTE3UPYIOIUX  JIYKapHOT.  XJIOPOIIACTHI,
XPOMOIUIACTBI, JIEUKOTUIACTHI BBICIIIMX PACTCHUH.

HememOpannbie opranoujpl kiaetku CTpoeHHMe W (QYHKUMM HEMeMOpaHHbIX
OpPraHoMJI0B KJIETKH. Pubocombl. MukpoduiaaMeHTbl. MBIIEYHbIE KIETKH.
Mukpotpybouku. Knerounsiii nenrp. CrpoeHMe M JABHKEHUE HKIYTUKOB MU
pecHrYeK. MUKpOTpyOOUKH IUTOTUIA3MBI. [IeHTprOIE.

Snpo. Obomnouka siapa, XpOMAaTHH, KapHOIUIa3Ma, SAPBIMIKA, WX CTPOCHUE U
byHkuuu. SnepHblit OenKOBBIA MaTpuKC. lIpocTpaHCTBEHHOE pPAcCHOJIOXKEHHE
XpOMOCOM B MHTep(}a3HOM sape. benku xpoMaTuHa — TUCTOHBI.

Knerounsle BrmoueHns. CpaBHUTENBbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT

(pacTUTENbHOM, KUBOTHOM, TPUOHOI)

24

AccUMWISIIIAS. U AUCCUMUIISIIUS — JIBE€ CTOPOHBI MeTabonm3Mma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOTPOPHBIA. YUacTHe KUCIOpPOoJa B OOMEHHBIX
npoleccax. JHepreTudyeckoe obecredeHue KieTku: mnpeBpamenue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIM XapakTep peakluHil KJIETOYHOTO
Merabomm3ma. DEepMEeHTHI, WX CTPOEHWE, CBOMCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otnnuns GepMEHTOB OT HEOPraHWYECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl M OENKU-WHTHOUTOPBL. 3aBUCUMOCTH CKOPOCTH (PepMEHTATHBHBIX
peakuuii OT pa3InyHbIX PaKTOPOB.

IlepBruuHbIil cuHTE3 oOpraHMdyeckux BemecTB B KieTke. dorocunre3. Poiub
XJioporiactoB B mporecce (¢orocunre3a. CBeroBas M TeMHOBas  (hasbl.
[TponykTuBHOCTH (poTOCHHTE3a. BnusHue paznuvHbiX (aKTOpPOB Ha CKOPOCTH
¢dboTocuHTe3a. 3HaUeHHE (DOTOCUHTE3A.

Xemocunte3. PazHooOpa3ue opraHn3MOB-XEeMOCHUHTETUKOB: HUTPUDUIIMPYIOITHE
OakTepuu, xkeie3o0akTepun, cepobaKkTepuu, BOAOPOJAHBIE OakTepuu. 3HAYCHHE
XEMOCHHTE3a.

AHa’poOHbIe opraHu3Mbl. Buasl OpoxkeHus. I[IpogykTel OpoXeHUsS W HX
UCTIOIb30BaHUE YENIOBEKOM. AHa’pOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOIe3HEH.

AspoOHBIE OpraHU3Mbl. JTambl dHEPreTUdecKkoro oomena. I[loaroToBUTENbHBIIM
sTamn. ['mukonu3 — 6ecKUCIOpPOAHOE paclIeTsIeHUE TIFOKO3bI.

buonornueckoe oOkHcCiIeHUE, WIM KIETOYHOE [bIXxaHHE. Poinb MUTOXOHIpUN B
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mporeccax OHOJIOrM4YECKOro OKHCJICHUS. [uknuueckue peaxkiuu.
OxucnurensHoe ¢ochopunupoBanue. [IpenmymiecTBa a’spoOHOro myTn oOMeHa

BEIIECTB Mepes aHadpoOHBIM. DD (HEKTUBHOCTH IHEPTETHUECKOTO OOMEHa

2.5

Peakuun maTpuuyHOro cuHTe3a. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMSIX
MaTpUYHOro cuHTe3a. Peannsanus HacnencTBeHHON nHdopmanuu. I'eHeTnyeckuii
KoJl, ero cBouctBa. TpaHckpunuus — maTpuuHbiii cuHTe3 PHK. Ilpunuumnst
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancnsauus u e€ stanbl. Yuactue tpancnopTHbix PHK B OmocunTese Oenka.
VYcnoBust 6uocuHTe3a Oenka. KonupoBanue amuHOKucioT. Pone pubocoMm B
OouocuHTe3e Oenka.

Opranu3zaius reHomMa y nIpoKapuoT U 3yKapHuoT. Perynsnus akTUBHOCTH I'€HOB Y
npokapuot. ['mmoresza onepona (®. XKakob, K. Mano). Perynsius oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbli roMeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HM U OOnuratHele napasuthl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

BupycHble 3a0osneBaHus yenoBeka, KUBOTHbIX, pactenuil. CIIN, COVID-19,

COIIMaJIbHBIC 1 MCIUITHUHCKUC HpO6J'ICMBI

2.6

Knerounslii 1ukn, ero mnepuoabl u perymauusa. HMHrepdaza u  mwuros.
OcobeHHoCcTH MpoleccoB, NpoTeKaomux B MHTepdasze. [loaroropka KieTku K
nenenuto.  Ilpecunrermyeckuil  (MOCTMUTOTHMYECKHMH), CHHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUI) TePHOAbI UHTEP(Da3bI.

Marpuunsiii cunte3 JIHK — pemnukauus. Ilpunnunsr perukamuu  JHK:
KOMIUIEMEHTApHOCTh, IOJYKOHCEPBATUBHBIM CHHTE3, AaHTUIAPAIUIEIBHOCTD.
Mexanusm perunkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Ternomeps! u
Tenomepasa. XpPOMOCOMHBIH Ha0Op KIETKM — KapuOTHIL. JIUTUIOMIHBIA U
rariouAHbIM  Habopbl XpomocoM. ['omosiormuHble XpomocoMmbl. IlonoBbie
XPOMOCOMBI.

[enenne xnerku — MuTo3. CTaguu MHUTO3a M MPOUCXOIAIINE B HUX IPOLIECCHI.
Tunsl mMuto3a. KapuokuHes u nuMrokuHe3. buosjormueckoe 3Hau€HHE MHTO3A.
Perynauus muroTnyeckoro 1ukna kiaetku. [Iporpammupyemast kiietounas rudensb
— amoITo3.

q)}/HKIII/IOHaJH)HaH I'€HOMHKa

OpranusM Kak OnoJIornyecKkas cuctema

3.1

OIHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIE OpraHU3MBbI u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@opmbl pa3MHOKEHUS OPTaHU3MOB: Oecrojoe (BKIIOYash BEreTaTUBHOE) U
nosoBoe. Buael  Oecrnonoro  pa3MHOXKEHHUS: IMOYKOBaHHE, CHOPYJISALUSA,

(dbparmMeHTanys, KIOHUPOBAHHE.
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[TonoBoe paszmuoxenue. [lonoBele kiaeTku, win rameTsl. Meito3. Ctaauu meiiosa.
IToBenenue xpomocoM B Menio3ze. Kpoccunrosep. buonorndeckuii cMbIcil Meio3a
U TOJIOBOTO Ipoliecca. Meio3 U ero MecTo B )KMU3HEHHOM IIMKJIE OPIaHU3MOB.
[IpenzaponpimeBoe pazButue. ['ameroreHe3 y >KMBOTHBIX. [loJOBBIE Keme3bl.
OOpa3oBanne W pa3BUTHE TIOJNOBBIX KieTOK. CrepMaTroreHe3 M OOTCHE3.
CtpoeHue mMONOBBIX KieTOK. OImIogoTBOpeHHEe W SMOpPHOHAIBHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OIIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
NunuBuayanpHoe pasButHe opraHu3MoB (oHToreHe3). Cramumm sMOpHoOreHes3a
KMBOTHBIX (Ha mpumepe Jsarymku). Jpodnenue. Tursr apodnerns. OcoOeHHOCTH
JIpoOJIeHUsT MIICKOIUTAIONIMX. 3apOJbIIIeBble JHCTKU (TacTpyJisiius). 3akiaaka
OpraHoB M TKaHEH W3 3apObIIIEBBIX JHCTKOB. B3auMHOe BIUsHHME 4YacTei
Pa3BHUBAIOIIECTOCS 3apojbliia (IMOpHOHANBHAS WHIYKIWSA). 3aKiajka IUIaHa
CTPOEHHSI >KMBOTHOTO KaK pe3yJbTaT HEepapXW4yeCKuX B3aUMOJCHCTBUN T'€HOB.
Bnusnue Ha 5SMOpHOHANBPHOE pa3BUTHE PA3NIUYHBIX (PAKTOPOB OKpY’Karomei
cpenpl.

Poct u pasButue xxuBoTHBIX. [locTamMOpuonanbubiii iepuoa. [IpsmMoe u HenpsiMmoe
pazButue. Pa3Butne ¢ meramopdo3oM y OeClO3BOHOYHBIX W TIO3BOHOYHBIX
KUBOTHBIX. bHonorndyeckoe 3HaueHHWE NPSMOTO M HEHPSMOTO pa3BUTHS, HX
pacmpocTpaHeHue B mpupoje. Tumbl pocta XUBOTHBIX. (DaKTOpBI peryisiuu
pocta JKMBOTHBIX M denoBeka. CTaauud NOCTAIMOPHMOHAIBHOTO pPAa3BUTHUS Y
’KMBOTHBIX U YeIoBeKa. [leproapl OHTOreHe3a 4eIoBeKa.

PasmuHoxenne u pasButue pactenwil. [ametrodur u cnopodur. Meiioz B
KU3HEHHOM IMKJie pacteHuid. OOpa3oBaHuMe cHmop B Mpolecce Meio3a.
l'amerorenes y pactenuil. OIUIOAOTBOPEHHME W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHNUE y IIBETKOBBIX pacTeHuidl. OOpa3zoBaHue U

Pa3BUTHUEC CCMCHU. MexaHHu3MbI peryjsiniu OHTOTCHE3a Y paCTCHI/Iﬁ " XKNUBOTHBIX

3.2

Ucropust craHOBieHMST W pa3BUTUS TEHETHUKHM Kak Haykd. (OCHOBHbIE
FEHETUYECKUE TOHATHUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUJIEIbHBIE
TEHbI, AJIbTCPHATUBHBIC MPU3HAKH, JOMHUHAHTHBI M PEUECCUBHBIA NpPHU3HAK,
TOMO3HUTOTa, TETEePO3UTOTa, YHCTas JIMHUS, THOPUIBI, TEHOTHIN, (HEHOTHII.
OCHOBHBIE =~ METONBI  TCHETUKH: THOPUIONOTHYECKH, I[HTOJIOTHYECKUH,

MOJ'IeI(yJIHpHO-l"eHeTI/I‘ICCKI/Iﬁ

33

Monorubpunnoe ckpemupanue. [lepBblit 3akoH MeHens — 3aK0H eTUHO00pa3Hs
ruOpuoB mepBOoro rmnokojeHus. IlpaBuio nomMuHupoBaHus. Bropoil 3akoH
MeHngenss — 3akOH pacllieryieHus MNpu3HAKoB. LluTtonmornuyeckne OCHOBBI
MOHOTMOPHIHOTO CKpEIMBaHus. [ uI1oTe3a YncTOTHI raMer.

AHanusupyrolee ckpemyBaHue. IIpomMeXyTOuHBI XapakTep Hacl€OBAHHUS.

PacmenneHHe IMPHU3HAKOB ITPpX HEIIOJIHOM JOMUHHUPOBAHWHU.
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Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHpaens — 3aKOH HE3aBUCHUMOIO
HACJICIOBaHMs ~ MPU3HAKOB.  [lUTONOrMYeckre  OCHOBBI  JTUTHOPHIHOTO
CKpELIMBaHUS.

CueruieHHoe HacienoBaHue npu3HakoB. Paborer T. Moprana. CuerneHHOe
HacJeJ0BaHUE TEHOB, HAPYIICHUE CIICTUICHUS MEXIy TeHaMu. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mnona. XpoOMOCOMHBIH MEXAaHHM3M OIpEAENICHHs Moya. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTepOoraMeTHBIM moJ. I'eHeTmyeckas
CTPYKTypa TIOJIOBBIX XpoMocoM. HacienoBanue MNpU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cuctema. [lneloTponuss — MHOKECTBEHHOE ACHCTBUE
refa. MHOXECTBECHHBIN ajljIeM3M. B3anuMmojeicTBHEe HeallNIENbHBIX TI'CHOB.

Kommiemenrapaocts. Onucrtas. [lonumepus

34

B3aumopeiicTBre reHotuna u cpesisl npu popmupoBaHun ¢penorumna. Mi3MeHunBOCTh
npu3HakoB. KauecTBEHHbIE M KOJUYECTBEHHBIE IMPHU3HAKK. BUIbI M3MEHUMBOCTH:
HEHACcJIeICTBEHHAsI U HACJIE/ICTBEHHASI.

MomudukanmonHas  u3MeHunBocTh.  Pomp  cpeapl B (hopMHpOBaHHH
MoIU(PUKALMOHHON U3MeHYnBocTH. Hopma peakuum npusHaka. BapranmoHHbli psij
u BapuaroHHas kpuBas (B. UWoranmncen). CgoiictBa MOAU(MUKAIIMOHHOM
M3MEHYHUBOCTH.

I'enotunmyeckas n3MeHUUBOCTh. CBOMCTBAa T€HOTUITMYECKON M3MEHYMBOCTH. Byl
TCHOTHITMYIECKON M3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOuHatuBHass W3MEHYMBOCTh. MeiH03 ¥ TOJIOBOM TpOIlECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POIlb KOMOMHATHBHON M3MEHUYMBOCTH B CO3/IaHUH
TeHETUYECKOro pa3HOo00pa3us B Mpe/esax OAHOro BU/A.

MyTtaimonHasi HI3MEHUYUBOCTh. BUibI MyTaluii: reHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W HMHIYLMPOBAHHBbICE MYyTallUW. SJIepHbIE M IUTOILUIA3MATUYECKUE
MyTauuu. COMaTHUECKUE U MOJIOBbIE MyTaluK. [[puuHbBI BOSHUKHOBEHUS MYTaIHIA.
MytareHpl M MX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMIOHHOIO
nporiecca. 3aKOH TOMOJIOTHUECKUX PSIIOB B HacleACTBeHHON n3menunBocT (H.H.

BaBI/IJIOB). BHCSII[GpHaSI M3MCHYHBOCTHh U HACICACTBCHHOCTD

3.5

Kapunotun uyenoeka. MexayHapoaHas MporpaMmMa HCCIEHOBAaHUS T'€HOMA
yenoBeKa. MeToabl  HM3y4YeHUsT TEHETUKM  YEJIOBEKA: T'€HEaJOrMYeCKUi,
OJIM3HELIOBBIH, IIMTOr€HETHYECKUH, MOMYJIALIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUI. CoBpemMeHHOE omnpeeaeHue TreHOTHIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUITUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[MIP-anamu3a. HacnencrBeHHble  3a00JIeBaHMS  4YejlOBeKa. | e€HHbIE U

XPOMOCOMHBIC 0one3Hu YCJIIOBCKaA. bone3nn C HaCHe,Z[CTBeHHOﬁ
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MIPEIPACIOI0KEHHOCThIO. 3HAUEHUE MEIULMHCKONW MeHETUKU B MPEJOTBPALLCHUU

1 JICUEHHH I'€HETUYCCKHX 3a001eBannii yenoBeka. CTBOJIOBBIE KIETKU

3.6

JlomecTukanus u cenekius. 3apoxaeHre CeJIeKIUU U foMmecTukanuu. Yuenue H.U.
BaBuioBa o 1eHTpax MPOUCXOXKACHUS W MHOTO0Opasusi KyJIbTYPHBIX PACTCHUIL.
Ponb cenexkiuu B co3naHuM COPTOB paCTEHUM M MOPOJ KHUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTMYECKHUX PSIIOB B HAcHeACTBEHHOW u3MeHunmBocTH H.U.
BaswuioBa, ero 3naueHue st CEEKIMOHHON paOOThI.

Metoabl  ceneKUMOHHOW palboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
WHAMBUAYAIbHBIA.  OTambl  KOMOMHAallMOHHOW  cenekuuu.  VcmblTaHue
MPOU3BOAUTENICH TO TOTOMCTBY. OTOOp 1O TEHOTUITy C TOMOIIBIO OIICHKH
(deHoTHma noTroMcTBa M 0TOOp MO TeHOTUIY ¢ moMonibio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTO]l CeJIeKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKUH MyTareHe3 Kak HCTOYHMK MYyTalud y KyJIbTypHBIX GopM
opranu3MoB. Mcmonp3oBaHWE€ TEHOMHOTO PEIAKTUPOBAHUS H  METOOB
pexomOuHaHTHBIX JIHK 11151 monmyueHnst HCXOHOTO MaTepraia Iyl CeIeKIIHH.
[Tomyuenne nomummonnoB. BHyTpuBmmoBas rubpuamsaims. biu3kopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepoicTBeHHOE CKpeuMBaHHWe, WM ayTOPUIUHT.
I'ereposuc u ero mpuumnbl. Mcnonp3oBaHue rerepos3uca B cenekipn. OTnanéHHas
ruopumm3aiyst.  [Ipeomonenne OecTutouisi MEXBHIOBBIX THOPUAOB. JlOoCTHXKEHUS

CCIICKIIUHN paCTeHI/Iﬁ U JKMBOTHBIX

3.7

OOBEKTBI, UCHIOIBb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOYHbIE ¥ TKAHEBBIE KYJIBTYPBI,
MHUKPOOPTaHU3MBl, HUX  XapaKTepUCTHKa. TpaguLIUOHHAs  OHMOTEXHOJIOTHS:
xje0oneyeHne,  MOJy4YeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BHUHOJEIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHKPOOUOIOTUYECKUX TEXHOJOTHI.
[TpousBomcTBO  Oenmka, aMUHOKHCIOT HW  BHUTaMHHOB.  VICKycCTBEHHOE
OIJIOAOTBOpPEHHE. PEKOHCTPYKLMS SIMLIEKIETOK W KJIOHMPOBAHHWE >KHBOTHBIX.
Meton TpaHCIUIaHTAaLMHU SAEP KIIETOK.

XpoMOCOMHAasi W TeHHas WHXEHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha |
KoHCTpyupoBanue pexomOunantHeix JIHK. JlocTmkeHus © mepCrneKTHBBI
XpOMOCOMHOW M TeHHOH HWH)XeHepuu. MenunuHckue OUOTEXHOJIOTHH.

Hcmons30BaHne CTBOJIOBEIX KISTOK

CucrtemMa 1 MHOTOOOpa3ne OPraHMYECKOTo MUpPa

4.1

buonoruueckoe = pazHooOpasue  opranuzmMoB.  CoBpeMeHHass  cHCTeMa
opranudeckoro wmwupa. I[lpuHiuner kinaccudukanuu opraHu3moB. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OcoOeHHOCTH CTPOCHHUS M KHU3HEACATEITbHOCTH OIHOKIETOYHBIX OPTraHU3MOB.
bakTepun, apxeu, 0JHOKJIETOUHbIE TPUOBI, OJHOKIETOUHBIE BOAOPOCIH, APyTUe

MMPOTHUCTHI. KomonunanbHeie OpraHu3MBbl. I[BI/I)KCHI/IG OOHOKJICTOYHBIX OPTaHU3MOB:
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amEOouIHOE, KTYTUKOBOE, PECHUYHOE. 3allUTa Y OJHOKJIETOYHBIX OpPraHU3MOB.

PaznpaxuMocTh y O4HOKIETOYHBIX OPraHU3MOB. TaKkCUChI

4.2

MHOrokJjeTouHble pacTeHus. B3auMOCBs3b YaCcTeld MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraHbl U CUCTEMbl OPTAaHOB MHOTOKJIETOYHOro opraHu3zma. Opranusm
Kak eIMHoe 1enoe. TkaHu pacteHud. TuHIBI  pacTUTENbHBIX TKAaHEH:
oOpa3oBarenibHasi, IOKPOBHAs, TMPOBOAMAIIAS, OCHOBHAs, MEXaHHYECKasl.

OcobenHocTy cTpoeHwMs, PYHKINN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

4.3

BereratuBHble 1 TeHEpaTUBHBIE OPraHbl pacTeHU. OyHKIIMA OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUM: TPONIU3MBbI U
Hactuu. llornomeHune BOABI, YIVIEKUCIONO ra3a M MUHEPAIbHBIX BELICCTB
pacrenusmu. Jlpixanue pacrenuil. Auddysus ra3zoB yepes noBEpXHOCTb KIETKH.
TpaHcriopTHble cucTeMbl pacTeHuil. Bbinenenue y pacrenuil. 3amura y
MHOTOKJIETOUYHbIX pacTeHuil. Kyrukyna. CpencrBa macCMBHOM M XUMHYECKON
3a1UThl. OUTOHLKIBL.

Pa3npaxxuMocTh M perynsuus y opraHuzMoB. PasapaXumocTe M peryisnus y

MHOT'OKJICTOYHBIX paCTeHI/H\/’I. PoctoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroKJIETOUHbIE  KMBOTHBIE. B3auMMoOCBS3b  4acTe€l  MHOTOKJIETOYHOTO
opranusma. TKaHH, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U 4yelIOBeKa. THIIbI
KUBOTHBIX TKaHEH: SNUTENHalbHAs, COCIWHUTENIbHAsA, MbIIICYHAs, HEpBHAs.
OcobenHoctu cTpoeHHs, (GYHKIMA M PACIOJIOKEHUS TKaHEH B oOpraHax

JKHUBOTHBIX U YC€JIOBCKA

4.6

Oprasbpl U CHCTEMBI OPTaHOB XUBOTHBIX. DYHKIIMM OPTaHOB M CUCTEM OPTaHOB.
Onopa Tena opranu3moB. CKelleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
J)KUBOTHBIX. HapyxHblli 1 BHyTpeHHUH ckeneT. CTpoeHHEe M THUIbl COCAMHEHUS
KOCTEH.

JIBi>keHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTranue >xkuBOoTHBIX. IluTanue
MMO3BOHOYHBIX KMBOTHBIX. /[pixanue »uBoTHBIX. KoxHoe npixanue. XKabepHoe u
JEroYyHOE JIbIXaHUeE.

JIpIXxaHWe TMO03BOHOYHBIX YUBOTHBIX. OJBOJIOLMOHHOE YCIOXHEHHE CTPOECHUS
NErKUX TMO3BOHOYHBIX KXUBOTHBIX. J[pIXaTellbHAsl cuUCcTeMa 4eloBeKa. MexaHu3m
BEHTWIALIMM JIETKUX Y NTUL W MICKONUTAIOUUX. TpaHCIOPT BELIECTB Y
opranu3MoB. TpaHcopT BewIECTB y JKMBOTHBIX. KpoBeHOcHass cucrtemMa u eé
opranel. KpoBeHOocHas  cucremMa  NO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpoBOOOpaImeHusi. OBOJIONMUOHHBIE YCIOXKHEHUS CTPOCHHS KPOBEHOCHOM
CUCTEMBbI O3BOHOYHBIX >KMBOTHBIX. BbieneHue y opranuzMmoB. Brigenenue y
#KUBOTHBIX. COoKpaTtutenbHble Bakyonu. Opransl BelaeaeHus. CBs3b MOJIOCTH Tea

C KPOBEHOCHOM W BBIICIUTENIBHON cucTeMamMu. BpiieneHne y MO3BOHOYHBIX
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KMBOTHBIX. 3alIWTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI ® uX
MIPOU3BOJIHBIE.

PaznpaxxuMocTh M peryssiys y OpraHu3MoB. Pa3ipa)kuMocTs y 0HOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3ipa’kumMocTh M pEryslMs y MHOTOKJIETOYHBIX
pacteHuil. POCTOBBIE BEMIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pedieKTopHas peryisnus Yy MHOTOKJIETOUHBIX >KUBOTHBIX.
HepBHas cuctema u e€ oTesnsl. DBOMIOIMOHHOE YCI0KHEHUE CTPOSHUS! HEPBHOM
CHCTEMBI Y KUBOTHBIX.

PazpaboTka anroputMoB u mporpamm Ui dPQPEKTHBHOH (PYHKIMOHATBHOM
aHHOTALlMM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHKPOOPTaHNU3MOB, paCTeHHﬁ, JKHNBOTHBIX M YCJIOBCKA

OpFaHI/IBM YCJIOBCKA U €T0 3JOPOBLC

5.1

OpraHnsl ¥ CUCTEMBI OPTaHOB 4elnoBeKa. OTAebl TOJIOBHOTO MO3ra IT03BOHOYHBIX
KUBOTHBIX. Peduiekc u peduiekropHas nyra. be3ycioBHblE M yCIIOBHBIE
pednexcel. ['yMopanbHast peryiasiuusi U SHAOKPUHHAs CHCTEMa >XUBOTHBIX H
yesoBeka. JKees3sl JHIOKPUHHON CUCTEMBI U UX TOPMOHBI. J[eliCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOM M 3HIOKpUHHOW cucteM. [wunoramamo-runoduzapHas

cuctema. Pednekc u pednekropHas ayra. besycinoBHbIe U yCI0BHBIE pedIeKCh

5.2

3amuTa opranu3zMa ot OoneszHeld. IMMyHHas cuctema yenoBeka. Kierounsrii u
TYMOPaJIbHBIA HMMMYHHTET. BpoXa&HHBIN, NpuoOpeTéHHBIN crenuduaecKkuit
UMMyHUTET. Teopusi KJIOHAJIbHO-CENEKTHBHOTO uMmMmyHurera (I1.Dpnux,
®.M.bepner, C.ToneraBa). BocnanuteinbHble OTBETHI OpraHu3mMoB. Poib

BpO)KI[éHHOl"O HUMMYHUTETA B PA3BUTHU CUCTCMHBIX 3a00/1eBaHUH
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KpOBeHOCHaH cucTeMa U eé OpraHbl. Cepz[ue, KPOBCHOCHBIC COCYJbl U KPOBb.

Kpyru kpoBoobpaiienus. Pabora cepia u e€ perynsuus

5.4

I[HX&HI/IC YCJIIOBCKA. I[I/I(b(i)y3I/I$I ra3oB 4€pe3 MOBCPXHOCTh KICTKH. I[BIXaTCHBHaSI
CuCTeéMa  4YCJIOBCKA. I[BIXaTeHBHaH IMOBEPXHOCTh. PCI‘YJ'ISIHI/IX JbIXaHUs.

JpIxarenbHbie 00BEMBI

5.5

[MumeBapurtenbHast cucremMa uenoBeka. OTnaenbl MUIIEBAPUTENBHOIO TPAKTA.
IInmeBapurenpHble  Kene3bl.  BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE

MUIICBAPCHUC

5.6

IToxkpoBbl M ux mnpousBojaHble. Oprasbl BblaeneHus. Ilouku. Crtpoenue u
¢dbyHKUIMOHMpOBaHUEe HedpoHa. DUIbTpalMsl, ceKpelus U 0OpaTHOE BCAachbIBaHHE

KaK MEXaHU3MbI pabOThl OpraHoB BbiAeseHuss. OOpa3oBaHUE MOYH Y YETIOBEKa

5.7

I[BI/I)KCHI/IG YyeJloBeKa: MbInieyHas cucreMa. CkeleTHBIC MBIIINBI U HX pa60Ta.

CtpoeHue U TUIIBI COEIMHEHUS KOCTEN

Teopus sBomonuu. Pazputue xu3Hu Ha 3emiie
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6.1

OpomtonmonHas  Teopuss Y.  JlapBuna. [Ipeanoceuiku  BO3HUKHOBEHUS
JnapBuHu3Ma. JKU3Hb U Hay4Has aesaresbHocTs Y. JlapBuHa.

JBrxymme cuibl 3Boarounu BUIOB 1o Y. JlapBuHY (BBICOKas MHTEHCUBHOCTH
pasMHOXKEHHs OpPraHW3MOB, HACJEICTBEHHas M3MEHYMBOCTb, OoOprOa 3a
CYILECTBOBAHHE, ECTECTBEHHBIN U HCKYCCTBEHHBINH 0TOOD).

Odopmrenne cuaTeTHdeckoil Teopun 3Boiroruu (CTD). HeittpansHas Teopus
sBoston. CoBpeMEeHHas HBOJIOLMOHHAsT OMOJOrus. 3HA4eHUE SBOJIFOLIMOHHOM

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHOU KapTHHBI MUPa

6.2

[Tomynsimust Kak »yeMeHTapHas enuHuna SBoonud. COBpEeMEHHBIE METOIbI
OLICHKM T'€HETHMYECKOTro pa3HooOpa3usi M CTPYKTypbl mnomyisuuil. M3meHnenue
reHoQOoHAa TOIMYJSAIUN KaK 3JIEMEHTapHOE SBOJIIONMOHHOE SIBICHHE. 3aKOH
reHeTudeckoro paBHoBecus Jxx. Xapau, B. BaiinOepra.

DOnemeHTapHble (akTOphl (ABIKYIIME CHUJIBI) OSBOMIONUH. MyTalMmOHHBIN
npouecc. KomOunatuBHast u3MeHUuBOCTh. Jlpeiid reHoB — ciyuaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHMsS 4YacTOT aivieneil B momymsauusix. DQQexT
OCHOBATEJIA. Murpanumu. W3omsmus TOTTYJISILIMIA: reorpaguyueckas
(mpocTpaHCTBEHHAas ), OMoJoTHYecKas (pernpoayKTHBHA).

EctectBennbiii  oTOOp — HampaBistomui — ¢akrtop aBojouud. Dopmbl
€CTeCTBEHHOTO OTOOpa:  JBWXKYIIMH, CTAaOMIM3UPYIOMIUH, pa3pbIBAIOIINN
(mu3pyntuBHbIi). [TonoBoit oT6OD.

[IpucnocoOaeHHOCT, ~ OpPraHM3MOB ~ Kak  pe3yJbTaT  MHKPOIBOJIOLMH.
Bo3HukHOBeHHe — mpucrnocoOneHuid y  opraHuzMoB.  Apomopdo3sl U
uanoanantauuu. [Ipumeps! npucrnocobnenuii y opranuzMoB. OTHOCHTEIBHOCTD
NPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykrypa. BumooOpa3oBaHue Kak —pe3yibTar
MUKpO3BOIIOIUU. M3omsauus — kioueBodl ¢akrtop BugooOpaszoBanus. Ilytu u
CTII0COOBI BHJI000pa30BaHHUS: QJIJIONIATPUYECKOE (reorpaduueckoe),
CHUMIIaTpUYeCcKoe  (IKOJIOTUYECKOE),  «MTHOBEHHOE»  (IIOJUILIOUIU3ALIMS,
ruOpuanzanus). JuTeIbHOCTh BOTIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOIIMOHHONW OMOJOTHM B Pa3pabOTKE HAYYHBIX METOJIOB COXpPAaHCHHS
O6nopazHooOpa3usi. MUKpPOIBOJIIOLUS M KOIBOJIIOLUS Mapa3uTOB U UX XO35EB.
Mexanu3Mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI

C HEH

6.3

MeTtoapl u3ydueHus Makpos3Boironuu. [lajgeoHTonornyeckue MeToAbl H3yueHUs
sBomton. Ilepexoanbie GopMbI U PUIOTEHETUIECKHUE PSIBI OPTAHU3MOB.
buoreorpaduyeckue Metonpl uzydeHus sBoitorun. CpaBHeHue (Gaopsl U payHsl

MaTEpUKOB M OCTpOBOB. bruoreorpaduyeckue obdiaactu 3emnn. Buabl-sHaeMuku u
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PEJMKTHI.

OMOpHONIOTHYECKUE W  CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOJbl H3yUYCHHS
JBOMIOLMU. ['eHeTHYecKre MeXaHU3Mbl 3BOJIIOLMM OHTOIE€HE3a U IOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE M  AHAJOTUYHBIE  OPTaHBIL.
PynumenrtapHsle  opraHbl M aTaBU3Mbl.  MOJEKyJISPHO-T€HETHYECKHUE,
OMOXMMHYECKHE M  MaTeMaTHMYeCKHe  METOJbl  M3YYEHHUS  HBOJIOIHH.
I'omonornynsle reHbl. COBpeMEHHbIE METOJbl MOCTPOEHUS (PUIOreHETHUECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTAI[MU U 3BOJIIOLMS T€HOMOB.

OOue 3akOHOMEpHOCTH (IpaBWia) SBONOLMH. HeoOpaTUMOCTH HBOJIOIHH.

A,Z[aHTI/IBHaSI paauanus. HepaBHOMepHOCTB TCEMIIOB 3BOJIOIINH

6.4

HayuHble THIOTE3bl MPOMCXOXKICHHUS IKH3HU Ha 3emie. AOHWOreHe3 U
naHcnepMus. JloHay4dHbIe MPEACTaBICHUS O 3apOKICHUH KU3HU (KPEAIMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKICHUS JKU3HU U €€ ONMpPOBEP:KEHHE ONMBITaMU
®. Pemu, JI. Cnamnanumanu, JI. Tlactepa. IlpoucxoxneHue KU3HU U
acTpOOHOIOTHS.

OcHoBHbIE 3Tallbl HeOpraHMYeckoW 3Boftouuu. [lnanerapHas (Teonoruueckas)
ABOJIIOLIMSA. XUMHUYecKass »5BOJIOLUSA. AOHUOT€HHBI CHHTE3 OpraHMYEeCKHX
BemecTB u3 Heopranmdeckux. Omeir C. Mumiepa u I'. FOpu. OGpa3zoBanue
nonuMepoB u3 MoHomepoB. KoanepBatHas runore3a A.M. Onapuna, rumnoresa
nepBuyHOoro OynboHa JIk. XommeilHa, reHeTudeckas rumoteza [. Mémrepa.
Pu6o3umsr (T. Yek) u rumotesa «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopus 3emnu u meroasl €€ m3ydeHus. Mckonaemble opraHMYecKHe OCTaTKH.
I'eoxpononorust u e€ meronasl. OTHOCUTENbHAS M aOCONIOTHAs T'€OXPOHOJIOTHSL.
["'eoxpoHooruueckas 1mKasa: 0Hbl, 3pbl, HEPUOIbL, TTOXH.

Hauanbnbie 3Tansl oprannyeckoi 3posirouuu. [losBieHne u 3BOTIOLUS MEPBBIX
KJIETOK. OBOJIOLUSA MeTabonu3Ma. BO3HMKHOBEHHE TMEpBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOTUIEHKH KaK aHaJIoT MEPBhIX HAa 3eMJIe COOOIIECTR.
CrpomaronuTsl. [IpokapuoThl 1 3yKapHOTHI.

[Tpoucxoxaenne 3yKapuoT (CUMOHOTeHe3). DBOJIOIHMOHHOE MPOUCXOXKICHHE
BUpYycOB. lIpoucxoxIeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHHE
OCHOBHBIX TPYHI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tamlbl JBONIONMU BBICIIUX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pacteHuil. Beixon pacrenumii Ha cyumry. IlosiBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHne umu cymi. CemeHHble pacTeHus. lIpoucxoxkaeHne IBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Tallbl JBOJIOIUH JKUBOTHOrO Mupa. OCHOBHBIE apoMopdo3bl
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KUBOTHbIX. Bennckast ¢payna. KemOpuiickuii B3pbIB — MOSBJIEHUE COBPEMEHHBIX
tunoB. [lepBrle XoproBbIe KUBOTHBIE. JKU3Hb B BOJie. DBOJIOLNS TO3BOHOYHBIX.
[Tpoucxoxnenue ampubdbuii u pentunuid. [IporcxoxaeHre MICKOMUTAIOMIUX U
ntun. [lpuHnun kmodeBoro apomopdosa. OcBoeHHE O€ClO3BOHOYHBIMHU U
IT03BOHOYHBIMH KHUBOTHBIMU CYIIIH.

Pa3BuTHe xku3HU Ha 3eMJie 10 ApaM U NEepHOoJaM: apXel, MPOoTEepo30i, Naneo30M,
Me3030i, KaiiHO30#. OOmas XapakTepUCTHKa KJIMMaTa W TeOJOTHYECKUX
nporeccoB. [losBieHne 1 pacBeT XapaKTepPHbIX OPraHU3MOB. YTiIe00pa3oBaHHeE:
€ro YCJIOBHSI U BIUSTHUE HA Fa30BbI COCTaB aTMOCQEPHI.

MaccoBble BBIMUpAHUs — DKOJIOTHYECKHE KPHU3HUCHI INpouuroro. IIpuyuHel u
CIIEACTBUS MAacCOBBIX BbIMMpaHui. COBPEMEHHBIN 3KOJOTMYECKUN KPHU3UC, €TI0

0COOEHHOCTH

6.5

Pasmenst m 3agmaum anTpomosyoruu. Meronel aHTponosornd. (CTaHOBIIEHHE
MIPEJICTaBICHUH O MPOUCXO0KIAEHUH yenoBeka. CoBpeMeHHbIE HayUHbIE TEOPUH.
CxoacTBO uenoBeKa C KUBOTHBIMH. CHUCTEMATHYECKOE IIOJIOKEHUE YEJIOBEKA.
CBuuerenbcTBa  CXOACTBA  YENOBEKAa C  JKMBOTHBIMM:  CPaBHMUTEJIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHUYECKHE, (hU3HOTIOTO-OMOXUMUYECKHE,
noBejieHueckue. OTInYMs YeaoBeKa OT KUBOTHBIX. [IpsIMOX0XKIeHEe U KOMILIEKC
CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOMN
CHUCTEMBI.

JBwxymue cuibl ((hakTopbl) aHTPONOreHe3a: OMOJIOrMYEecKHe, COLHATIbHBIE.
CooTHoleHrne OMOIOrHYECKUX U COLMANIbHBIX (DaKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJINM aHTPOIIOTe€HE3a. ABCTPAIIONUTEKU — IBYHOTHE MIPEIKH JIFOJIEH.
UYenoBek  yMenbld, II€pBbIE  M3TOTOBJICHUSA  OpyAud  Tpyna. Yenosek
MPSMOXOJSIIIIUA W TEPBBIA BBIXOA JIOACH 3a mpenensl Adpuku. YenoBek
reiienb0eprekuii — o0l NpeoK HeaHIepPTaJbCKOro 4YeslOBEeKa W YesloBeKa
pasymHoro. YenoBek HEaHIEPTaJbCKUK KaK BHJ JIIOJAECH XOJIOJHOTO KJIMMATa.
YenoBeKk pa3syMHBIII COBPEMEHHOI'O THUIIA, JEHUCOBCKUH YEJIOBEK, OCBOCHME
KOHTHHEHTOB 3a npeaenamMu AQpUKH.

OBOJIOLMS COBPEMEHHOI0 4ejoBeKka. EcTecTBeHHbI OTOOpP B HOMYJISILIMSIX
yenoBeka. MyTalMoHHBINH Tporiecc W noiaumopdusm. [lomynsaunoHHbIE BOJHBI,
npeii¢ reHoB, Murpaius U «dp(eKT ocHOBaTeNs» B MOMYJALUSIX COBPEMEHHOTO
YeJI0OBEKA.

Yenoseueckue pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpa3uiickasi), aBCTpajO-HErpoujHasi  (dPKBaTOpUaibHAsi),  MOHTOJOMIHAS
(a3narcko-aMepuKaHcKkas). Bpemss u myTu pacceneHus yeloBeKa IO IUIaHETe.
EnuacTBO  4yenmoBedeckux pac. HaydHas  HECOCTOATENBHOCTH — pacu3Ma.

[IprcnocoOaeHHOCTh 4YeIOBEKa K pa3HbIM YCIOBHUSM OKPYXKAIOUIEH Cpembl.
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Brnusiane reorpaduueckoit cpeast u  apeiida TEHOB Ha MOPQOJIOTHIO U

(U3MOIOTHIO YeIOBEKa

OKOCHUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH

7.1

Pa3nens! u 3agaun s3xosorun. CBs3b 3KOJOTUU C IPYTUMHU HAYKaMHU.
Mertoabl skonoruu. IloneBble HaOMrOAEHUS. OKCIEPUMEHTHI B  IKOJOTHH:
OpUpoaHble U JabopaTopHble. MozaenupoBaHHe B HSKOJOTMU. MOHUTOPHUHT

OKPY’KAIOIIECH CPeIbl: TOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Dkosornueckue (GakTopbl W 3aKOHOMEPHOCTH HX neictBus. Kiaccudukamms
DKOJIOTHYECKUX  (pakTopoB: abmoTHyeckue, OWOTHYECKHE, aAHTPOIIOTEHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS dSKolorndeckux ¢akropos. [IpaBuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TonepantHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abnortnueckue (akropel. CBeT Kak sKoyorudeckuii (axrop. [leiicTBue pazHbIX
Y4aCTKOB COJHEYHOIO CHEKTpa Ha OpraHu3Mbl. OKOJIOIMYECKHUE TPYIIIBI
pacTeHUl M KUBOTHBIX II0 OTHOLICHUIO K cBeTy. CurHajbHas pojib CBeTa.
DOoTONEPUOAU3M.

Temmeparypa Kak »dKojoruueckuit ¢axrtop. JleiicTBue TtemmepaTypsl Ha
opranu3msl. I1oMKMIOTEPMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPraHU3MBbI.

BrnaxHnocte kak 9konormdeckwii  (paxtop. [Ipucmocobmenust pacrteHuil K
NOJIIepKaHUI0 BoaHOrO Oanmanca. Kiaccumdukamus pacTeHUil 1O OTHOLICHUIO K
BoJie. [Ipucnocobnaenus >KUBOTHBIX K M3MEHEHUIO BOJJHOTO PEXKHUMA.

Cpenpl oOuTaHMsS OpraHM3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, IOYBEHHas,
ryOMHHAs  TOANOYBEHHAsl, BHYTPHOpPraHu3MeHHas. DU3NKO-XMMHYECKHE
0COOEHHOCTH cpex OOWTaHUs OpraHu3MoB. lIpucmocoGiieHus OpraHu3MOB K
JKU3HU B Pa3HBIX cpefax.

buonorndeckue putmsl. BHemnue u BHyTpeHHHE pUTMbL. CyTOUHBIE Y TOJIUYHBIE
puTtMblL. [IpHcroco6IeHHOCTh OPraHW3MOB K CE30HHBIM HM3MEHEHHSIM YCJIOBHM
JKU3HU.

Kuznennsie Gopmbl opranu3moB. [lonstue o xusHeHHOU (hopme. KuzHeHHBIE
GopMBl pacTeHMiA: JepeBbs, KyCTapHUKU, KYyCTapHUYKH, MHOTOJICTHHE TPaBBI,
oJlHOJIeTHHE TpaBbl. JKu3HEHHbIE (POPMBI JKUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI,
a3poOHoHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HU.

buotnyeckue QaxkTopbl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHIM: KOHKYpPEHIUS,
XMUITHUYECTBO, cuMOMO03 U ero ¢opmel. Ilapazutusm, koomnepauus, MyTyaausMm,
KOMMEHCAJIA3M (KBapTHPAHTCTBO, HaXJICOHUYECTBO). Hetrpoduueckue
B3aMMOJICHCTBUS  (Tomuueckwe, (opuueckue, ¢dadbpuyeckue). 3HAUYCHUE

OMOTHYCCKUX B3aUMOJCUCTBUM IS CyHICCTBOBAaHUA OpraHU3MOB B CpCIC
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oOutanus. [IpuHIIMI KOHKYPEHTHOTO UCKIIOUEHHUS

7.3

DKOJOrM4ecKre XapaKTepUCTUKH momyssiiuu. [lomymsuus kak Ouojormueckas
cucrema. Poitb HEOTHOPOTHOCTH CPeJbl, (PU3HUECKUX 0aphepOB M OCOOCHHOCTEH
Ouonoruu BUIOB B (DOPMHUPOBAHHH MPOCTPAHCTBEHHON CTPYKTYpPHI MOMYJISIIUNA.
OcHOBHbBIE TMOKa3aTeNu MOMYJAIHUUA: YUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M
[OJIOBasi CTPYKTypa, pOKIAEMOCTh, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpALHS.

DkoJsornueckasi CTpykrypa nonyisauuu. OIleHKa YUCICHHOCTH MOIYJISLUU.
Junamuka nomyisiiuu U e€ perynauus. bUoTHYeckuil MOTeHIMAaN MOMYJISIIHH.
MopenupoBanne AWHAMUKA —TomyJsnud. KpuBble pocTa  YHCICHHOCTH
nonyssauuu. Kpusbie BbIKUBaHUS. Perynsiiiuss 4MCIEHHOCTH MOIMYJSIUNA: POJb
(GakToOpoB, 3aBUCSIMIMX M HE 3aBUCANIMX OT TUIOTHOCTH. OKOJIOTUYECKUE
cTpareruu BUIOB (1- u K-cTtparerun).

[Tonsitue 00 »KoMorMYecko HuUIIe BUAa. MectooOutanue. MHoromepHas
Mozenb sKkonorndeckon Humum Jlx.M. XarunHcoHa. PazMmepsl skonormyeckomn
Huy. [loTeHnanbHas 1 peaau30BaHHAs HUIIIH.

Bun xak cucrema nomynsuuii. Apeanbl BUIOB. Buasl M MX KU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTH  TIOBEACHHS W  MHTpaldid  >KUBOTHBIX.

buonorndyeckue nHBa3UU JYKCPOAHBIX BUIOB

7.4

CoobmiectBa opraHuzMoB. buoneno3 u ero crpykrypa. Csszu Mexay
opraHuzMamMu B OHOIleHO3e. DKocucTeMa Kak oOTKpeiTas cucrema (A.J[x.
Tencnu). OyHKUMOHATIbHbIE OJOKM OPraHU3MOB B JKOCHUCTEME: IMPOIYLIEHTHI,
KOHCYMEHTHI, peayleHTbl. Tpodudeckue ypoBHU. Tpoduueckue nenu u ceru.
AbnoTtnueckue O010ku sKocucteM. [1ouBBI M Wbl B 3KocucTeMax. KpyroBopoT
BELIECTB U IIOTOK HEPTUU B IKOCUCTEME.

OcHOBHBIE TOKa3aTeau 3KocucTeMbl. buomacca u mpomykuusi. DKOJIOTHYecKHue
NUPaMU/IbI YUCell, 0MOMAacChl U SHEPTHH.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOlIeCTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKLECCMM M MX IPUYUHBL. AHTpPONOIEHHBIE BO3JCHCTBUSA Ha
cykueccuu. KnnmakcHoe coo6iectBo. buopasnoobpasue u mosiHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCHUCTEMBL. AHTPONOrE€HHBIE HKOCHUCTEMBI. ATpPOIKOCUCTEMA.
ArponeHo3s. Pa3nnuus Mexy aHTPOIIOT€HHBIMU U IPUPOIHBIMH SKOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opockas diopa u
¢ayna. CuHaHTpONM3aIUs TOPOACKON (ayHbl. brojornyeckoe u X03sIiICTBEHHOE
3HAYEHHE arpodKOCUCTEM M YpPOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS
OCHOBHBIX B3aUMOJECUCTBUI OpPraHU3MOB B 3KOCHCTEMAX.

HepeHoc OHCPIrur U BCUICCTB MECKIAY CMCKHBIMU 3KOCUCTCMAMMU. Y CcTOMYNBOCTE
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OpraHnu3MoB, HOHYJ'IHIII/Iﬁ U D3KOCUCTEM B YCIOBHAX CCTCCTBCHHBIX H

AHTPONOTEHHBIX BO3JACHCTBUI

7.5

buocdepa — oOmemnanerapHas o6Oomouka 3emiid, TA€ CYIIECTBYET WU
cyliecTBoBana Xu3Hb. YueHnue B.M. Bepuaackoro o Ouocdepe. Obnactu
6uocdepsl u e€ cocras. JKuBoe BemecTBo Ouocdeps! U ero PyHKIUU.
3akoHOMEpHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHocTn Ouochepsl Kak
ro0anbHOM  dKocucTeMbl.  JluHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB M OHMOT€OXMMHUYECKHE LMKIBI (YIJIepoaa, a3o0Ta).
PurmudHOCTS siBIIeHMI B Ouocdepe.

3onanbHOCTh OMoOcheprl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYHJpPA,
XBOWHBIC Jieca, CMEIIAHHbIE W INIHPOKOJIMCTBEHHBIE Jeca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHUE JIeca, BBICOKOTOphs. Kimmar, pacTUTenbHBIA U
’KHUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa U (QYHKIHS KXUBBIX CHCTEM, OIIEHKAa MX PECypCHOr0 MOTEHIHMAaiIa U

onocdepHbIX QyHKIHIA

7.6

DKOJIOTHYECKHE KPU3HUCHI U UX MpUYHHBL. Bo3aeiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3YIIHOU cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJAHOU CpEbl.
OxpaHna Bo#HBIX pecypcoB. Pazpymenue nouBel. OXpaHa MOYBEHHBIX PECYPCOB.
H3MmeHeHne kinumara.

AHTpPOIIOTEHHOE BO3JIEHCTBUE Ha PACTUTEIbHBIM W >KMBOTHBIM Mup. OxpaHa
PacCTUTEIBHOTO M KUBOTHOrO Mupa. OCHOBHBIE NPHUHLMIIBI OXPaHbl IMPHUPOJBI.
Kpacubie knHuru. Ocobo oxpansemble mnpuponnbsie Ttepputopun (OOIIT).
boTtanndeckue cazpl U 30010TMYECKHE TAPKH.

OCHOBHbIE MPHUHLMIIBI YCTOMYMBOI'O pa3BUTHUSI YEJIOBEUECTBA U TPUPOIDL.
PamponasibHO€  MPHPOJOIONB30BAaHME U COXpaHEHHE  OMOJOTHYECKOTO

pa3zHooOpasus 3eMiu




KPUTEPUHU OLHEHNUBAHUA

1. OueHuBaHKMe YCTHOTO OTBETA

Kpurepuu orneHuBaHusi yCTHBIX OTBETOB OTPAXAIOT TIIyOMHY TOHUMAaHUS
MaTepHuaia v BllaJicHue OMOJIOTUYECKON TEPMHUHOIOTHUEH.

Ouenka | OCHOBHBIE KpUTEPUHU

OTBET MOJIHBIN, JIOTHYHBIN, CAMOCTOSTCIILHBIN. Y YCHHUK
CBOOOJHO  BJIaJleeT  HAYYHOHM  TEPMUHOJOTHUEH,
NPUBOJUT COOCTBEHHBIC TMPUMEPHI, YCTAHABIMBACT]
MIPUYUHHO-CJIEICTBEHHbIE CBSI3U 151 JenaeT
o0ocHOBaHHBIE BBIBOABL. Jlomyckaercs He Ooree
OJIHOTO HErpyooro Hepo4€Ta.

«5» (OTJIM4YHO)

OTBET MOJHBIN, HO C HE3HAYUTEIBHBIMU HAPYLICHUSMY]
MOCJIEI0BATEIbHOCTH Wi HETOYHOCTSIMU B
«4» (Xopomio) | onpeneyieHUsIX.  YYEHUK B LEJIOM  BIAJCET
TEPMUHOJIOTHEN, HO MOXET HYKJAThCsl B HABOJAIIUX
BOTIpOCax st (GOPMYITUPOBKU BBIBOJIOB.

PackpblTo OCHOBHOE coOjepKaHWE, HO MaTepuall
«3» | m3nmaraercs (parmMeHTapHo. JlomymieHbl ONIMOKHA B

(YA0BJI€TBOPHUTENBbHO) | HCIIOJb30BAHHUU TEPMHUHOB, 3aTpyAHCHUS B

CaMOCTOSTEIbHBIX BEIBOJAX U 000OIIEHHIX.

OcCHOBHOE cOxepKaHUE HE PACKPBITO, JOIYILIECHBI

«2» | TpyOble OLIMOKHM B OMNPENCICHUSIX W TEPMUHOJOTHUH,
(Hey10BJICTBOPHUTEIbHO) | KOTOPBIE YYEHUK HE MOJKET MCIPAaBUTh JaXe C
MOMOIIBIO YUUTENS.

2. OneHnBaHUE MUCHbMEHHBIX M KOHTPOJIbHBIX PadoT

[TucemenHble paboOTHI (BKJIIOYAs TECTUPOBAHME) OIIEHUBAIOTCS IO TOYHOCTU H
MOJIHOTE BBIMIOJIHEHUS 3aAaHui. {7151 TeCTOB MOTYT MPUMEHSTHCS KOJTMYECTBEHHbBIC
IIKAJIbI.
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OreHka

[Ipouent
MPaBUJIBLHBIX
OTBETOB
(n714 TECTOB)

OCHOBHBIE KPUTEPUHT

3anaHusl BBITIOJIHEHBI BEPHO M MOJHOCTHIO; B paboTax ¢

«5» | 85-100% pPa3BEPHYTHIM OTBETOM JIaHBI TMOJIHBIE, 0OOCHOBAHHBIE
MOSICHEHUSI.
3agaHus BBITTOJTHEHBI c HE3HAYUTEIbHBIMU
«d» | 71-84% MOTPEIIHOCTAMHU; B OTBETaxX €CTh  HEOOJIbIINE
- 0
HETOYHOCTH, HO YYEHUK JIEMOHCTPUPYET MOHUMAHHE
OCHOBHOM HJICH.
Gy | 55-70% 3amanusi BBITIOJHEHBI YaCTUYHO, JOMYIIEHBI OIIMOKH,
- 0

HO YCBOCHO OCHOBHOC COACPKAHNC TCMEI.

«2Q»

Meunee 55%

3amaHus HE BBINOJHEHBl WIH JOMYyUIEHbl TpyObIe
OLIMOKH,  CBUJIETEIBCTBYIOUIME O  HEMOHUMAHUU
MaTrepuana.

3. OueHuBaHue Ja00PATOPHBIX M MPAKTUYECKUX PadoT

D10 KIrouyeBast popMa OLEHKH, TaK Kak OMOJIOTHSl — HayKa SKCIIEPUMEHTAJIbHAas.
3/1eCch OLIEHUBAETCS HE TOJIbKO KOHEUHBIN PE3yNbTaT, HO U MPOIECC ACSTENbHOCTH,
COOJIFOIEHUE TEXHUKU 0€30aCHOCTH.

Ouenka «5»:

. CamocToATeIpHO OTpeeNseT IeNb U TUIaH PaboThlI.
. I[lpaBunbpHO BBIOMpAET U MOATOTABIMBAET 00OPYAOBAHHE, COOTIOIAET TEXHUKY

0€30MacHOCTH.
. IIpoBoauT HAOMIOIEHUS I DKCIIEPUMEHT CTPOTO TI0 METOTUKE.

. AKKypartHo

obopmisieT pe3yiabTaThl  (PUCYHKH, TaOJHUIBI, CXEMbI) |

dbopmynupyer 000CHOBAHHBIE BHIBO/IBI.

Ounenka «4»:

. Bremomaasaer

OCHOBHBIC Tp€6OBaHI/I$I, HO JOIIYCKACT HE3HAYUTCILHLIC

MOTPEIIHOCTU B XOJI€ IKCIIEPUMEHTA UIU OPOPMIICHUH PaOOTHI.
. BmBomel chopMmynupoBaHbl, HO HE TMOJTHOCTBIO OTPAXAIOT IOJTYUYEHHBIE
pE3yNbTATHI.

Ouenka «3»:
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Pabora BreITIOTHEHA MEHEE YeM HAMOJIOBHHY, HO €€ 00bEM MO3BOJISET CeIaTh
BBIBO/IBI 10 OCHOBHBIM BOITPOCAM.

Y4YeHUK  HUCIONB30BAI  IOMOINb  YYUTEIS  HJIM  JIONMYCTHJ  OIIMOKH
HEIPUHIMITMAIIBHOTO XapakTepa.

Ouenka «2»:

He monumaer menb pabOThI, BBIMOIHSIET JKCIEPUMEHT HEMPABWIBHO (YTO
JieNIaeT Pe3ynbTaThl HEJOCTOBEPHBIMH) WM HAPYIIAET TEXHUKY 0€30MaCHOCTH.

4. OueHMBaHUE MeTANpPeIMETHBIX Pe3yJbTAaTOB (B paMKaXx NMpeaMeTa)

Ouenka pezynamuenvix YY/I (ymenue naanupoeams, Op2aHU308bI6AMD
paoomy)

Boicokmii ypoBeHb: CaMOCTOSITEIBHO CTaBUT LI€JIb UCCIIEIOBAHNSA, INIAHUPYET
U pean3yeT IPOEKT.

ba3oBblii ypoBeHb: YyacTByeT B IUIAHUPOBAHWMM B TPYIIE, CIEIyET
IIPEUIOKEHHOMY IIIaHY, HO HY’KJIa€TCsI B KOPPEKTUPOBKE.

Henocrarounsiii ypoBeHb: He ywacTByeT B IUIAaHUPOBAHUU, JIEUCTBYET
XaOTUYHO.

Ouyenka noznasamenwvnvix YY/I (padoma c ungpopmauueii, 102uxa)

Broicokuii ypoBenb: CaMOCTOSTENbHO HAxXOJHWT, OTOMpAET M aHAIU3UPYET
HH(pOpMAIMIO U3 PA3HBIX MCTOYHHUKOB, UCIIOIB3YET CXEMbl W TAOJIMIIBI IS
OnuCcaHus HaOJIOICHU.

Bba3oBbiii ypoBeHb: lcrnonb3yeT peKOMEHIOBAHHbIE MCTOUYHHUKHU (HAIpUMeEp,
y4eOHUK), OIMCHIBACT HAONIOJEHUS TPOCTBIMH CIOCOOaMH C ITOMOIIBIO
YUUTENS.

Henocrarounslii ypoBeHb: PaGoTaeT TOJIBKO MO KOHKPETHOW UHCTPYKIIUH, HE
MOKET OIMUCATh PE3YJIbTATHl HAOIOICHHIA.

Ouenka kommynuxkamuenwvix YY/[ (paboma 6 cpynne, ycmnas peus)

Bbicoknii ypoBeHb: YUHNTHIBAET MHEHHUE NTAPTHEPA, APTYMEHTUPYET CBOKO
ITO3UIIUIO, TPAMOTHO CTPOUT HAYYHYIO PEYb.

ba3osbliii ypoBeHnb: [[puciaymmBaercs K 4y’>KOMy MHEHHIO B HEOUEBHUIHBIX
ClIyyasx, CIIoCOOEH K JTUajory.

Henocrarounslii ypoBenb: He yuntsiBaeT MHEHHE IpYTUX, IEpeOUBAET



YYEBHO-METONYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus: 10-ii kiacc: yriiyOJIeHHBIH YpOBEHb: ydueOHOe mocobue: B 2-X
vactax/B.B. IMaceunux, A.A.KameHckuii, A.M.Py6uos [u ap.]; mox pex.
B.B.I[Taceunuka. - Mocksa: [Ipocssienue, 2024. - (JIuHus *Ku3HN).

buonorus: 11-i1 xmacc: yrayOneHHBIM ypoBeHb: ydeOHOe mocobue/B.B.

[Maceunuk, A.A.KameHckuii, A.M.Py6uos [u ap.]; nox pea. B.B.Ilaceunuxa.
- Mockasa: I[Ipocsmienune, 2024. - 368 c.: wi. - (JIunus xu3Hn).

METOIUYECKHUE MATEPHUAJIBI 1JId YYUTEJIA

HuxumoBa E.A., CeménoBa ['.}O. buonoruss (yrayOJieHHBIM YpOBEHB).
Peanuzaumss  TpeGoBanuii @OI'OC  ocHOBHOro oOwmero oOpa3oBaHUSL:
MeTtoauyeckoe nocodue s yuurtens / E. A. Hukummona, I'. 0. Cemenoa; noj
pen. E. A. Hukumosoir. M.: ®I'GHY «HWHcTUTyT CTparernn pa3BUTHS
obpazoBanus PAOy, 2022. 93 ¢

buonorus: 10—11 kmaccsl: yriayOiaEHHBIM ypOBEHb: METOAMYECKOE MTOCOOUE K
npeametrHor aunHuu «Jlunus xxu3an»/ B. B. [laceunuk, I'. T'. IlIBeroB — M.:
ITpocBemenue, 2023. — 133 c.

CuctemMa OLEHKM [IOCTHKEHHHN IUIAHUPYEMBIX NIPEAMETHBIX PpPE3yJIbTaTOB
ocBoeHus yueOHoro mpenmera «buonorus». Cpennee obiiee obpa3oBaHHE :
meroanueckue pexomenmaruu / JILA. Tlapmrytuna, H.A. 3arpanuunas, A.B.
TepemoB. — Mocksa : ®I'BHY «MHcTUTYT conepikaHus U METOJIOB O0yUCHUS,
2024. - 96 c.

Metoauyeckne peKOMEHJAlUKU MO CO3/IaHUI0 KJIACCOB TEXHOJOTHYECKOTO U
€CTECTBEHHOHAYYHOTO Npoduied U KIAacCOB C YINIYOJIEHHBIM HU3YYEHUEM
MareMaTuk, (U3UKH, XUMUHU, OWoJOorMM B  00II€00pa30BaTEIbHBIX
OpraHU3aIUgIX C HMCIOJIb30BaHMEM HWH(OPACTPYKTYPhI, CO3JIaHHOM B paMKax
HalMoHanbHOro mpoekra «O6pazoBanue» (Kpantopuywmsl, IT-kyOs, Touku
pocta u ap.) / E.E. Kynpsmosa, H.. Bonsinuyk, B.1. CHerypoBa [u 1p.] :
non pexn. H.M. BoneiHuyk. — Mocksa : ®I'BHY «MHCTUTYT Cconmepxkanus u
MeTo0B 00yuenust um. B.C. JlenneBay, 2025. — 58 c.

Opranuzanusi B3aUMOJEHCTBUSl «IIIKOJA — BYy3 — MPEANPUSITHE»
Metoaudeckue pekoMmenmaruu / H.M. Bomeinuyk, JIL.U. AcanoBa : mona pen.
H.N. BonpmHuyk. — Mocksa : ®I'BHY «MHcTuTyT comepkaHust U METOIOB
ooyuenus um. B.C. JlenneBa», 2025. — 40 c.



depMeHThl — OMOJIOTHYECKUE KAaTalu3aTOPhl: METOIUYECKHE PEKOMEHIANH /
JLA. ITapmytuna, A.C. I'oponenckas, JL.U. AcanoBa. — Mockpa : ®T'BHY
«MHCTUTYT comepxkaHusl U METOIOB 00ydeHus», 2024. — 27 c.
Y4eOHO-MeTOMMUeCKOe O00ECTICUeHHE TMPOIECCOB TMPEMOJAaBaHUsS XUMHH,
Oouonoruu, (QU3MKK Ha YPOBHSAX OCHOBHOTO OOINETO M CPEAHETO OOIIEro
00pa3oBaHus C BKJIIOUYECHUEM JOMOJHUTEIBHOTO MHKEHEPHOTO KOMIIOHEHTA :
Metonuueckue pekoMmenaanuu / H.A. 3arpanununas, JI.A. Tlapmytuna, A.A.
Skyra, A.C. I'oponenckas, O.H. JlorBunoBa. — Mocksa : ®I'bHY «UuCcTHTYT
COJIepKaHMs U METOA0B o0yueHus», 2024. — 73 ¢

KonrtekctHple 3amaun. 3agaHus K ydyeOHOMY Kypcy «buosorus» : ydeOHOe
nocooue / JI.A. Ilapmrytuna, JI.U. Acanosa ; mox pen. JI.A. Ilapurytunoi. —
Mockga : 12 ®I'BHY «MHcTUTYT conepkaHus 1 METOJIOB oOydeHus», 2024, —
70 ¢

[Ipaktuueckue (JlabopatopHbie) pabOTHI 10 yueOHOMY nipeameTy «buomorus».
OcHoBHOe oOmiee oOpaszoBanue. Cpennee oOimiee oOpazoBaHue : ydeOHOE
nocobue / JI.A. Ilapmytuna, A.C. I'oponenckas ; nox pen. JI.A. TlapuryTHHOM.
— Mocksa : ®I'BHY «uCcTHTYT copepkaHus U METOA0B 00yueHus», 2024, —
36 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

I'enetuka nmoma. HacinenoBanue npusHakoB, cuersieHHbIX ¢ nosom. — URL:
https://static.edsoo.ru/projects/case/2024/soo/bio/1/index.html
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