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MOSCHUTEJIbBHASA 3AININCKA

[Iporpamma mo yueOGHOMY mpeameTy "buomnorus" (mamee - Ouonorus) Ha
ypOBHE cpejHero obmiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe denepanbHOTro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit denepamnumy,
OI'OC COO, Konuenuuu mnpenojiaBanusi ydeOHoro mnpeamera «buomnorus» wu
OCHOBHBIX MOJIOKEHHM (eiepaabHoil paboueil mporpaMmbl BOCITUTAHUS.

VYueOnsiit npeamer «buonorus» yriy6néaHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJJHUM W3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble npeaMeTb». CornacHo mnojoxkenusmM @OI'OC COO npoduiabHbIe
yueOHbIe MPEeIMEThl, U3yyaeMble Ha YIIIYOJIEHHOM YpOBHE, SIBJISIOTCS CIIOCOOOM
muddepeHman  0OOy4eHUs] Ha YypOBHE CpeAaHero ooimiero oOpa3oBaHUs U
IPU3BaHbl OOCCICYHUTHh IMPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM, CPEIHHUM
o0muM, cpeHUM MpodeCCHOHANBHBIM U BRICIIUM 0Opa3oBaHHeM. B To ke Bpems
KOKIBIM M3 JTUX Y4eOHBIX MPEAMETOB JOJDKEH ObITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE PEIICHUE 00pa30BaTEIbHBIX, BOCHUTATCIBHBIX M Pa3BUBAIOIIMX
3a/ay, CBS3aHHBIX C MNpOQOpUEHTAUUEd O00yYaroluXcsi W CTUMYJIUPOBAHUEM
MHTEpEeCca K KOHKPETHON 00JIacTh HAy4yHOTO 3HAHUS, CBA3aHHOIO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTHUEN, TICUXOJIOTUEHN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Tporpamma no ydeOHOMY mpeamery "buonorus" naér npeacrtaBieHHE O
Henu M 3ajavyax M3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOia€HHOM
YPOBHE, OlpeeseT o0s3aTeabHoe (MHBapUaHTHOE) TPEAMETHOE COJIEpKaHUE, €r0o
CTPYKTYPUpOBaHHE MO pas3fejiaM M TeMaM, paclpeaesieHne Mo Kiaccam,
PEKOMEHyeT MOCIEA0BATEIbHOCTh H3y4Y€HUs YYEOHOro marepuaia ¢ y4ETOM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH YYEOHOTO TpoIiecca,
BO3pPacCTHBIX OcCOOEHHOCTe oOywatomuxcsi. B mnporpamme 1o Ouonoruu
peanu30BaH MPUHINAN TPEEMCTBEHHOCTH C HW3YYCHHEM OWOJIOTMH Ha YypOBHE
OCHOBHOro  o0miero oOpa3oBaHus, Onaromapss 4YeMy MPOCMAaTPUBAETCS
HAIpaBJICHHOCTh HA  MOCJIEAYIOLIEEe pa3BUTUE OUOJIOTMYECKUX  3HAHWI,
OpHEHTHUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
AKOJIOTUYECKOTO MBIIUICHUS, TMPEACTABICHUN O 370pOBOM 00pasze JKW3HU, Ha
BOCIIUTAaHUE OEPEeKHOTO0 OTHOIIEHUS K OKpyKaromeld mnpupomHoit cpeae. B
nporpaMme MO OHOJIOTHH TaKKe IMOKa3aHbl BO3MOXKHOCTH Y4YeOHOTO mpeaMeTa
«buonorusiy B peammsaruu  TpeboBanuit PIOC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TMPEIMETHBIM pe3ylbTaTaM OOy4YeHHS U B
¢bopMUpPOBAaHUN OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIILHOW  JIEATEIHLHOCTH
oOy4Jarommxcss MO OCBOCHHIO COJEpKaHUS OHOJOTUYECKOro 0Opa3oBaHMs Ha
YPOBHE CpEJIHEro 0011ero oopa3oBaHus.

VYuebnniii npenmer «buonorus» Ha ypoBHE cpeaHEro o0mero oopa3oBaHUs
3aBepiiaeT OMOJIOTMYECKoe O00pa3oBaHWE B IIKOJE W OPHEHTHPOBAH Ha



paciidpeHue U yriayOieHue 3HaHMi OOydYaroIIMXCsi O >KMBOM MpUPOJE, OCHOBAaX
MOJICKYJISIPHOM ¥ KIJIETOYHOW OWOJIOTHH, YMOPUOJOTUU U OHUOJIOTHUU Pa3BUTHS,
TeHETUKH, CEIEKIUHN, OMOTEXHOIOT MU, IBOJIIOLIMOHHOTO YUE€HHUS U IKOJIOTUH.

N3yuyenne yueGHOro mnpeamera «buosorus» Ha yriyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaIOLIMXCS K IMOCJIEAYIOIIEMY IOJIYyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aXx W OpraHU3alMsSIX  CPEIHETrO
npodeccronanbHoro odpazoBanus. OCHOBY €ro COAepkKaHUsl COCTABIISAET CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TOJYYEHHBIX TMPU  M3YyYEHUU  OOYyHAIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3JEJI0B OMOJOTHUA HAa YPOBHE OCHOBHOTO
obmrero obpazoBanmsi, B 10—11 kiaccax 3TW 3HaHUS TOMYy4aroT pa3BuThe. Tak,
pacHIMpeHbl W YriIyOJieHbl OHMOJOTrMYecKHWe 3HAHUA O PACTEHMSIX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me 4YeJlOBeKa, OOLIUMX 3aKOHOMEPHOCTAX KU3HU,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEACHMS MPUKIIAIHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIIOJIb30BaTh KaK OPUEHTUPHI IS TOCIEIYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OMOJIOTMYECKUMX 3HaHUM ¢
COOTBETCTBYIOIIMMU 3HAHUSAMHM, MOJYUYEHHBIMU OOYYaAIOIIUMHUCS TPH U3YYEHHUH
(Gu3KKU, XUMUHU, Teorpaduu U MaTEMaTHKU.

CtpykTypa mnporpammsl 1o ydyeOHOMYy mnpenmery "buonorus" orTpaxkaer
CUCTEMHO-YPOBHEBBII M 3BOJIOLMOHHBIA MOAXOJbl K HW3YYEHHUIO OHOJIOrUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allu, IBOJIIOIIMK OPraHUYECKOI0 MHpa Ha 3eMJle,
COXpaHEHHus1 OHMOJIOTMYecKoro pasHooOpasusi 1uiaHeTtsl. Tak, B 10 kmacce
U3YYaloTCs OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWMOJOTHH, IMOPHOJOTHH U
OMOJIOTMU Pa3BUTHSI, TEHETUKU U CEJEKLHMU, OMOTEXHOJOTMH U CHUHTETUYECKON
OMOJIOTUH, AKTyalIM3UPYIOTCS 3HAaHUA OOYydYaroIIUXcsi MO OOTaHUKE, 300JI0THH,
aHatomuu, (usnonorun uenoBeka. B 11 kimacce wu3yyaroTcs 3BOJIIOLHMOHHOE
y4eHHUE, OCHOBBI IKOJIOTUHU U YUeHHE 0 Ouocdepe.

VYueOuprii mnpeamer  «buomorms»  mpu3BaH  00eCHEUYUTh  OCBOCHHE
00yJaroMMHCs OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, HJIEH, MPUHIIUIIOB U MPABUJ,
JIEXKAIIKNX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHWH, MHOT000pa3uu W OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, TIOMYJISIINH,
OHMOLIEHO3a, 3KOCHCTEMBI, O BBIAAIOUIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
UCCIICIOBAHUAX B OMOJIOTHH, MPUKIAIHBIX aCMIEKTaX OMOJOrHYeCKUX 3HaHUM. J[yis
pa3BUTUS U TOJACpKaHUS HHTepeca OO0yyaroumxcs K OHOJOTMH Hapsiay co
3HAYUTENbHBIM 00bEMOM TEOPETHUECKOI0 MaTepHalia B COACpPKaHUHU MPOTrpamMMbl
o OMOJIOTHUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS M Pa3BUTHS
TOW WM MHOM oOjacTh OHMOJOTHH, BKJIAJ0OM OTEUECTBEHHBIX M 3apyOe’KHBIX
y4€HBIX B pEUICHHE BaKHEHIIMX OMOJIOIrMYECKHUX U 3KOJOTHUYECKUX POOIIeM.



Lenb uzydenus: yueOHoro npenmera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBJIQZICHHME  OOYYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKMBBIX CHCTEM pa3HOTO paHra MW NpUOOpeTeHHe YMEHUil
UCIIOJIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUU MHTEpeca K ONpeAeaEéHHONW 00JacTH
npodeccoHanbHON NIEATENbHOCTH, CBSI3AaHHOW C OWOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBe/IeHUs JIJIsl IPOJOJIKEHUST OMOJIOrMUYeCKOro 00pa3oBaHusl.

JlocTikeHue 1enu u3ydeHus ydyeOHoro mpeamera «buornorus» Ha
yrayOiaEéHHOM YpOBHE 00€CIIEYMBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE O0YYArOUIUMUCS CUCTEMbl OMOJOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOEHHOCTSX OHUOJOTrMYECKUX CHUCTEM (KJIEeTKa,
OpraHu3M, MONyJslus, BU, OUOreoleHos, ouocdepa); 0 BbIIAIOIMUXCA OTKPHITUSIIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHUY;

O3HAaKOMJIEHHME OOy4YalIMXCd C METOJAaMH TMO3HAHUS >KUBOW MPUPOJIBI:
UCCJIeIOBATEIbCKUMH  METOJaMU  OMOJOTHYECKMX HayK (MOJIEKYJISpHOH W
KJIETOYHON OMOJOTMH, HMOPUOJNIOTMM U OHOJOTMM pa3BUTHUS, TEHETHKH U
CeJeKUUU, OWOTEeXHOJIOTMM M CHUHTETUYECKOM OWOJIOTHH, MaJe€OHTOJIOTHUH,
9KOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEJIEHUS  OMOJIOTHYECKUX
UCCIEIOBAaHUM B Jlabopatopud W B mpupojae (HaOIOAeHUE, U3MEPECHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJICHHE OOYYArOUIMMHUCS YMEHHUSIMHU: CaMOCTOSTEIbHO  HaXOIUTh,
aHAJIM3UPOBAaTh M HCIOJb30BaTh OHUOJOTMYECKYI0 HH(POPMALIMIO; TOJb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTHENH M CUMBOJIMKOM; YCTaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-3KOHOMUYECKHMMH U  3KOJOTMYECKUMHU
npoOiieMaM YeJIOBEYECTBa; OLIEHHMBATh IOCJIEACTBHS CBOEH JESATEIBHOCTH IIO
OTHONICHUIO K OKPYKAIOIIEH TPUPOAHONU cpenie, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO0  OKPYXAIOMIUX JIFOJACH; OOOCHOBBIBATH ¥ COONIOAATH  MEPBI
npodUIaKTUKY MH(EKIIMOHHBIX 3a00JeBaHUM, MpaBWiia TOBEICHUS B MPUPOAE U
obecrnieyeHus OE30MaCHOCTH COOCTBEHHOW KU3HENEATENHHOCTH B UPE3BBbIYAMHBIX
CUTyallUsiX ~MPUPOJAHOTO UM TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE Hay4YHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y O0yYaIOUIMXCA WHTEIJICKTYabHBIX U TBOPUYECKHUX CIOCOOHOCTEH
B TpoIllecCeé 3HAKOMCTBA C BBLIAIOIIMMUCA OTKPBITUSIMH M COBPEMEHHBIMU
UCCIIEJOBAHUAMU B OHOJIOTHH, pPEIIaeMbIMH €10 MpoOJIeMaMH, METOAOJIOTHeH
OMOJIOrMYECKOro UCCIIEI0BaHN, MIPOBEICHUS AKCIEPUMEHTATbHBIX
UCCIIEJOBAHUMN, pelIeHUs] OMOJIOTUYECKUX 3a/1a4, MOJEIUPOBaHUS OMOIOTUYECKUX
00BEKTOB U TIPOIIECCOB;



BOCIIUTaHUE Y OOYYArONIMXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE B
IIEJIOM M K OTJENbHBIM €€ 00BeKTaM U SIBJICHUSIM; (OPMUPOBAHUE HKOJIOTHIECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIeH KyJIbTYyphl TOBEJACHUS B TPHUPOJE;
WHTETpallii €CTeCTBEHHO-HAYyYHBIX 3HAHUM;

npuoOpeTeHre  OO0ydyalomUMUCS ~ KOMIETEHTHOCTH B pallMOHAIBLHOM
IPUPOAOIIONIH30BaHUN (COONIOJICHUE TPaBWII TOBEJACHUS B TPHUPOAE, OXPaHBI
BUJIOB, 9KOCHCTEM, OMOChEpPHI), COXPAaHEHUU COOCTBEHHOTO 3/I0POBbSI U 3JI0POBbS
OKpYXXaromux Jrojaed  (cobmrogeHuss Mep nOporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0E30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIUYAMHBIX CHUTYaIUSX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOMN KU3HU;

CO3/laHMe  YyCJIOBHMA  JUIS  OCO3HAHHOTO  BBIOOpa  OOYYAIOUTUMHUCS
VHIUBUAYaTbHON oOpa3zoBaTeIbHON TPAEKTOPUH, CIIOCOOCTBYIOIIEH
noclieymneMy MnpodecCuoOHaIbHOMY CaMOOIPECIICHUI0, B COOTBETCTBUU C
WHIVNBUAYATbHBIMU HHTEPECAMH U IMTOTPEOHOCTSIMH PETHOHA.

OO11iee YnCI0 YacoB, OTBEICHHBIX HA U3y4Y€HHE OMOJIOTHMU Ha YTiayOJIeHHOM
YpOBHE cpeliHero ooiuiero oopa3oBanus, coctaisier 204 yaca: B 10 xnacce — 102
yaca (3 Jaca B Hefieno), B 11 kimacce — 102 vaca (3 yaca B HeJleo).

OT16op opraHu3alMoHHBIX (OPM, METOJIOB U CPEJACTB OOy4EeHHUS OUOJIOTUU
OCYIIECTBISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro COoAepKaHWs M HANpaBIEHHOCTH Ha
NPOAODKEHNE OWOJIOTUYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX  CPEIHEro
npo¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTenbHBIM yCIOBUEM ITPU 00YUEHUH OMOJIOTUU HA YIITyOJEHHOM YpOBHE
ABIISIETCS TIPOBEJCHHUE JTA0OPATOPHBIX M MpakThdeckux pador. Taxxke ywactue
00y4arommxcs B BBITIOJHEHUH MPOCKTHBIX U y4EOHO-UCCIENOBATENBCKUX PadoT,
TEMaTHKa KOTOPBIX OMpEAENSAETCS YYUTENeM Ha OCHOBE HUMEIOIINXCS
MaTEPHATBHO-TEXHUUECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPKAHUE OBYUYEHUA
10 KUIACC

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

Tema 1. buoJsiorusi kKak HayKa

CoBpemeHHas 6MoJIoTHsI — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHs
Ouonornu.  buonormdueckue HAyKM M HM3y4yaeMble UMM MPOOJIEMBI.
OyHAaMEHTaIbHbIE, NPUKIAJHbIE K IOHWCKOBBIE HAy4YHbIE HCCIEHOBAaHUS B
OHOJIOTHH.

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

JdeMoHcTpanuu

[Toptpetsl: Apucrtotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsus,
VY. I'apseui, I'. Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, 1. 1. Meuynukos, H.
U. Basunog, H. B. Tumodeer-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuipl 1 cxembl: «CBsi3b OMOJIOTMU C JIPYTMMH Haykamuy, «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cUCTEeMbI U UX U3YYeHHE

JKuBpie cuCTEMBl Kak MOpeaMeT u3ydeHus Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb,
CJIO0XHOCTh U YIOPSAJIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPraHHU3aIlus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBbIH, OpraHU3MEHHBIN, MOMYISLIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(Omoreonienotnueckuii), Ouocdepusid. Ilpomeccsl, mpoucxopsmye B KUBBIX
cuctemax. OCHOBHBIE TpHU3HAKH >XUBOTO. JKW3HL Kak ¢opMa CyIIeCTBOBAHUS
Matepuu. Hayku, n3ydaroiye >KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3AINY.

N3yuenue xuBbIX cucteM. MeToasl Omonornueckor Hayku. HaGmromenwue,
WU3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHaus. [lonsTne o 3aBUCUMON U
HE3aBUCUMOW TniepeMeHHOU. IInaHupoBanme »skcnepumenta. [locranoBka u
npoBepka rumnote3. HyneBas runote3a. [lorstie BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux naHHbIX. OIEHKA JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaToB. [IpruMHBI UCKaXXeHUs pe3yJabTaTOB »JKcrepumeHTta. llonstue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KH3HW», «buomornueckue
cuctembl», «CBOHCTBAa >KMBOM Marepum», «YPOBHU OpPraHU3alHUH KHUBOM
npuposib», «CTpoeHue KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buocdepa», «Metoab
VU3YUYCHUS )KUBOU ITPUPOIBI».

O6opynoBanue:  jgabopaTopHoe  OOOpyJOBaHHME  UIsi  MPOBEIEHUSA
HAOJII0ICHUI, U3MEPEHUI, IKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJIOB IIPH
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

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

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOW  OMOJIOTUW:  MHUKPOCKOIIHS,
xpoMmatorpadus, 3eKTpodope3, METOJ MEYEHBIX aToMOB, audQepeHIHraibHOoe
HEHTPU(PYTUpPOBaHUE, KYyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix
K1emoK. DAEKTpOHHasT MUKpockonusi. Kongoxanvhas muxpockonus. Bumanvroe
(npudicuznernHoe) uzyyenue Kiemox.

JdemMoHcTpanuu

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

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

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATIBLHBIX KIETOK.

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

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMUYECKAN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u €€ ponp Kak pacTBOpPUTENs, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUH
KJIETKH, TEIUIOperyasiuui. MUHepalibHbIE BEIleCTBA KJIETKU, UX Ouoyoruyeckas
poib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

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



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapyibl, OJIUTOCaXapuIabl U MOJIHCaXapyIbl.
OO0muii TUTaH  CTpoeHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckre GyHKIUU YTIIEBOIOB.

Jlunuael. ['uapodunsHO-rUAPOdOOHBIE cBOMCTBA. Knaccudukarus munuaos.
Tpurnuuepuabl, QGocPonunuasl, BOCKH, CTEpoubl. buonorunueckue ¢GyHKIUU
aunuaoB. OOmIye cBOMCTBAa OMOJOTHYECKUX MEMOpPaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrpoeHue HYKJIEMHOBBIX KHCIIOT.
Hyxneorunsl. Ilpunuun kommiementapHocTt. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cniupasib. MectoHnaxoxaenue u ouonornueckue pynknuu JTHK.
Buaesl PHK. ®yukuun PHK B knetke.

Crpoenue mosekynbl AT®. Makpospruueckue cBsisu B Moliekyine ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbIE IEPEHOCUUKH, UX (DYHKIIMH B
Kietke. Jpyeue wykneozuompugpocpamer (HTP). CexpenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpyktypHas Ouojorusi: OMOXMMHYECKHUE U OMO(U3NYECKUE UCCIIEIOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOW CTPYKTYphl OuOMoOseKkyl. Mooeruposarue
CmMpyKmypol U (OYHKYull OUOMONEKYN U UX KoMniekcos. KomnvromepHiii Ouzaiin u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[Toptpertsr: JI. [Tonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. [Ipy3unep.

Juarpammelr:  «PacnpeneneHne XUMHUYECKUMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUUECKUX DJIEMEHTOB B )KMBOW MTPUPOJIEY.

Tabmunel u cxemsl: «llepronuueckass TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CtpoeHune MoJleKynbsl BOIb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHUE
MOJIEKYJIbl Oenka», «CTpyKTypbl O€JIKOBOW MOJEKybD, «CTpoeHHE MOJEKYI
yriaeBosioB», «CTpoeHue MOJEKyl JunuaoBy, «HyKIeMHOBBIE KUCIOTHIY,
«Ctpoenne Monekysibl ATO».

ObopynoBaHue: XUMHUYECKas OCyJa U 000pyJ0BaHHUE.

JlabopaTtopnas padora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKIuiny.

JlabopaTtopnass  paGora  «lcciemoBaHue — HYKJIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GQyHKIUM KJIETKH

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



CrpoeHure MpoKapuoOTHUECKOM KiIeTKH. KieTouHas cTeHKa OaKTepHuil M apXei.
OcoOeHHOCTH CTpPOEHHsI TEeTepOoTpodHON u aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO 1 poJIb MPOKapHOT B OMOIIEHO3aX.

Crpoenue u byHKIIMOHUPOBAHHE DYKapUOTUYECKON KJIETKH.
[lnazmatnueckass wmemOpana (riazmanemma).  CTpykTypa —IUIa3MaTHYECKON
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MaCCHUBHBIN
(muddy3us, obneruénHas aud@ys3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM
akTUBHBIK TpaHcriopT). Ilomynmponurnaemocts meMOpanbl. PabGoTa HaTpuii-
KaJIMeBOr0 Hacoca. DHAOLUTO3: MUHOIUTO3, (haronuto3. DK3ouuTo3. Kierounas
creHka. CTpykTypa v QYHKIMH KIETOYHOW CTEHKH pacTeHU, IpuOOB.

Huromnnazma. [{utozons. Lurockener. JIBuxenue nuuroruiazmbel. OpraHOUIbI
kjaeTkd. OgHOMEMOpaHHbIE OpPraHOMJbl KIETKH: DSHJIOIUIA3MaTUYECKas CeTb
(OIIC), anmapat I'oibKH, JTU30COMBI, UX CTpoeHHWE M (YHKIHUH. B3amMoOCBs3b
OJIHOMEMOpPAHHBIX OPTraHOMJOB KieTKH. CTpoeHHe TpaHyIsIPHOrO0 PETHKYIyMa.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOPpUMBIX OeikoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [I'mankuil  (arpaHyispHbIi)  SHAOIIA3MATUYECKHUM
petukynyM. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus b6enxkos 6
annapame ['onvoocu. Copmupoexa 6enkos 6 annapame Ionvoocu. TpaHcnopT
BEILIECTB B KJIeTKe. Bakyonu pactutenbHbIiX Ki1eToK. Knertounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIBI  KICTKH:  MHTOXOHIPHH,  IUTACTHIBI.
IIpoucxooxcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeorcrkosckuti,
JI. Mapeynuc). Ctpoenne U (yHKIIMM MUTOXOHIpuM u mnactull. llepBuunsle,
BTOPUYHBIE W  CJOXHBIE  TUIACTUIABI  (DOTOCHHTE3UPYIOIMIMX  DYKAPHOT.
XJIOpOmIacThl, XpOMOILIACTHI, JIEMKOIUIACTHI BHICIIMX PACTEHUMN.

HememOpannbie opranouabl kiaetku CTtpoeHue M (PyHKIIMM HEMEMOpPaHHBIX
OpraHOM]IOB KJIETKU. PubGocomsr. IIpomesrxcymounvle Quramenmo.
MuxkpodunameHTsl. AKkmuHosvie Mukpoguiamenmol. MBbIIEUHbIE — KIETKH.
AxmuHosbie KoMnoneHmuvl HemvlueyHvlx Kiemox. MukporpyOouku. Kiertounsrii
nentp. CTpoeHWe © JABWKCHHE KIYTUKOB UM PECHUYCK. MUKpPOTPYOOUKH
nuToruiazmel.  Llentpuons. benku, accoyuuposanmvie ¢ Muxkpoguiamenmamu u
muxpompyoouxamu. Momopuuvle benxu.

Anpo. Obonouka sapa, XpOMaTHH, KapHOILJIa3Ma, SAPBILIKH, KX CTPOCHUE U
byakuu. SAnepHbiii  O0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPaCHONIOKECHHE
XpoMocoM B HHTepha3HOM siApe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamukxa si0epHol 060a0uKu 6 mumose. AHoephbiii
Mpaucnopm.

Krnerounsie BrmroueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



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

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

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaTbHbBIX KIETOK.

JlabopaTtopnass pabora «M3ydeHne CTpOEHHS KIETOK Pa3JIMYHbBIX
OpTraHU3MOB.

IIpakTuueckas padora «l3ydeHue CBOUCTB KICTOYHON MEMOpaHbI».

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

IIpakTnueckass paGora  «M3ydeHwe  JBWXKEHUS  IUTOIUIA3Mbl B
PaCTUTENbHBIX KIIETKaX.

Tema 6. O0OMeH BelecTB M MPeBPallleHUE JHEPTUU B KJIETKE

AccUMUIATINS U JUCCUMUIIALIMS — JIBE CTOPOHBI MeTabom3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(MHBIN M reTepoTpodHbIM. YuacThe KuUCIOpoja B OOMEHHBIX
npoleccax. JHepreTudeckoe obOecrnieueHue KieTku: npespamienue ATD B
oOMeHHBIX Tporeccax. DepMEeHTAaTHUBHBIA XapakTep peakiuil KJIECTOYHOIO
Metabonmn3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPraHUYECKUX KaTaln3aTopoB. benku-
AKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX
peakiuii OT pa3IM4HbIX (DAKTOPOB.

[lepBuuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHOKcuceHHbIl U OKcueeHHblli pomocunme3 y oOaxkmepuii. Ceemocodouparoujue
nUCMeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
¢dorocunreza. CBeroBas u TeMHOBas a3pl. Pomoodvixanue, Cz-, Cs- u CAM-munuvt
@omocunmesa. IlpogykTuBHOCTh (hoTOCHMHTE3a. BrusHue pazmuvHbBIX (PaKTOpPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHNEe (DOTOCUHTE3A.

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

Ana’poOHBIC Opranm3Mbl. Buasl Opoxenus. I[IpoaykTel OpoXkeHUS U UX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIC3HEH.

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

buonornueckoe OKuCIEHHE, WM KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUN B
nporieccax ouomornyeckoro okucieHus. [{uknmnueckue peaknuu. OKUCIUTETEHOE
dbochopunupoBanue. Ouepeusi memoOpannozo epaduenma npomoros. Cunmes



AT®: paboma npomounnoi ATD-cumnmaszwvl. IlpeumyiecTBa a’spoOHOTO MYTH
oOMeHa BelecTB nepes aHadpoOHbIM. D(PHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHa.

JdeMoHcTpanuu

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

Tabnuubl u cxembl: «DoTocuHTE3), «IHEPreTHUECKUil 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKpPOCKOI, OOOpYAOBAaHHE Ui MPUTOTOBIICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydyeHue  KaTaIUTUUECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMUJIa3bl UIIU KaTanasbl)y.

JlabopaTopnasi pabora «/3yyeHue ¢GEepMEHTATUBHOIO pacCUICIIICHUS
MEePOKCHUJIa BOJIOPOJIa B PACTUTEIIBHBIX U JKUBOTHBIX KIIETKAX).

JlabopaTtopnasi pabora «CpaBHeHue mpolieccoB  (GOTOCHHTE3a W
XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEeHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennass uHgopmManus U peaju3anus eé B KJIeTKe

Peakuuu matpuunoro cuHTe3a. [[pUHIMI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO cuHTe3a. Peannsanus HacieacTBeHHOW MH(opmanuu. ['eHeTnyeckuii
KOJZ, ero cBoucTBa. TpaHckpunuusa — MaTtpuunbii cuHTe3 PHK. IlpuHnmmns
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBus OuocuHTe3a Oenka. KoaupoBanwe amuHOKHMCIOT. Posb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenusi o cmpoeruu 2enog. OpraHuzanus reHoma y
NPOKAPUOT W 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmoresa
onepona (®. Kako0, XK. Mano). MozexynsapHnvie mexaHuzmovl IKCNPeccuu 2eHO8
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi cenos. Perynsius 0OMEHHBIX
IIPOLECCOB B KieTKe. KneTouHslii romeocTas.

Bupycer — Hekerounsie (GOpMBI )KU3HUA U 00IUTaTHBIC Tapa3uthl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KusHennviil Yyuki
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycnsie 3a0oneBanust yenoBeka, xkuUBOTHbIX, pactenuid. CIIN], COVID-
19, conmanbable U MEAUITTHCKUE MTPOOITIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccueog («bigdatar)
CMPYKMYpHuIX Ouoi02udeckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobvt 00cmasku 1ekapcma.



JdemMoHcTpanuu

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

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

IIpakTnueckas padora «Co3naHue MOJIETN BUPYCay.

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounsii 1uki, ero mnepuoabl W peryisiuua. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekawlux B uHTepdaze. [loAroTtoBka KIETKH K
neneHuto.  IlpecuHretndeckuidi  (MOCTMHUTOTHYECKHH), CHUHTCTHYECKUM U
MOCTCUHTETUYECKHM (MMPEMUTOTHUYECKUI) epUo bl UHTEP(A3HI.

Matpuunsiii cunte3 JHK — pennukanus. [Ipunnunsr permkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAILICIIBHOCTb.
Mexannsm perukanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepa3za. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTUIl. JIUIJIOWAHBIA W
rariouHbell  HaboOpel  XpomocoM. ['oMonoruunsle xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenne knetkm — wmuTo3. CTagum MHUTO3a W TPOUCXOASAIIME B HHX

npouecchl. Tunel Muto3a. KapuoknHe3 u UTOKMHE3. bHogornueckoe 3HaYeHUE
MHUTO3A.

Perynauuss mutoTHueckoro nukia kietkd. [Iporpammupyemasi KieTouHas
ruodesnp — arnomnros.

Kinerounoe s1po, XpoMocombl, (DYHKIMOHAJIbHAsI T€HOMHUKA. Mexanuzmbi
npoaugepayuu, oughgepenyuposku, cmapenus u euberu kiemox. «lL{ugposas
Kiemkay» — buoungopmamuyeckue mooeiu PYHKYUOHUPOBAHUS. KIeMKU.

JdemoHcTpanumn

Tabmuubl 1 cxeMmbl: «Ku3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmmkanusa JJHK.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KJIETKax
KOpEILKa JIYKa.

JlabopaTropHas padora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKPOIpEnapaTaxy.

JlabopaTtopnas padora «HabmroneHre MuTO3a B KJI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue n GpyHKIUHM OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OAHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOECHHA U JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakTtepumu, apxew, OJHOKJIETOYHbIE TIpUOBI, OJHOKJIETOUHBIC
BOJIOPOCIIH, IpyTrHe NPOTUCTHI. KONIOHNaNbHbBIE OpraHU3MBI.



B3auMocBsa3p 4acTei MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel M
cucteMbl opranoB. OpranusM Kak eIMHoe 1einoe. ['omeocras.

Txkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: o0Opa3oBaTelbHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GbYyHKIIUH ¥ pacroaoKeHus TKaHel B opraHax pacTeHUH.

TKaHM XKUBOTHBIX W YEJIOBEKA. THIBI KUBOTHBIX TKAHEH: 3MUTEIIMAIbHAS,
COEeIMHUTENbHASA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, QYHKIUNA WU
pPAacroJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratvBHblE M T'€HEpaTUBHbIE OpraHbl pacTteHuil. Opranbl H
CHUCTEMBI OPIraHOB KMUBOTHBIX U 4esioBeKa. DyHKIIMU OPTaHOB U CUCTEM OPraHoOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxXHbIi W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCAMHEHUST KOCTEM.

JIBokeHne  opraHu3mMoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUIHOE, XKTYTUKOBOE, PECHUYHOE. [[BM)KEHHE MHOTOKJIETOYHBIX PAaCTCHUM:
TPONM3MBl M HACTUU. JIBUKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. llorsomenue BOABI, YIJIEKUCIOIO Ta3a U
MUHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue kMBOTHBIX. BHyTpunonoctHoe u
BHYTPUKJIETOUHOE MHuIleBapeHue. [IuTaHne mO3BOHOYHBIX >KUBOTHBIX. OTAEINbI
MUIIEBAPUTENIBHOTO TpakTa. [lumeBaputenpHbie kene3bl. [luineBapurtenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KieTkU. KoxkHoe npixanue. /pIxarenibHas MOBEPXHOCTD.
KabepHoe u nérounoe apixanue. /[prxaHue mMo3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOJIOLIMOHHOE  YCIIOKHEHUE CTPOCHUS JETKHX TMO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHas cucTeMa 4YesioBeKa. MeEXaHu3M BEHTWIALMU JETKUX y NTHL U
MJIEKONUTAOUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemwecTB y KHUBOTHbIX. KpoBeHOCHass cucrema u €€ OpraHsl.
KpoBeHocnass cucrema TMO3BOHOUHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIC COCYyABbl W KpoBb. Kpyrm KpoBooOpaimieHus. IBOTIOIMOHHEIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CHUCTEMBI IMMO3BOHOYHBIX JKUBOTHBIX. PaboTa
CepAla U €€ PEryslusl.

Beigenenue y opranusmoB. Beimenenue y pacteHuid. Breigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyosud. OpraHbl BblaeneHus. DPuibTpanus,
CeKpelusa U 00paTHOE BCACHIBAHME KaK MEXaHWU3Mbl Pa0OTHI OPTaHOB BBIICTICHUS.
CBs13b MOJIOCTH T€Jla C KPOBEHOCHOM U BBIACIMUTENIBHON cuctemMamu. Beigenenue y



MO3BOHOYHBIX JKUBOTHBIX W dYenoBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHHE
Hedpona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuii M WUCTHI MNPOCTEHIIMUX. 3aluTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. CpeacrBa nacCUBHOM M XMMHUYECKOU 3aIUThl. DUTOHITUIBI.

3ammTa y MHOTOKIJIETOYHBIX JKHUBOTHBIX. [IOKpOBBI M WX TNPOU3BOIHBIE.
3amura opranu3ma ot Oone3ned. UMmyHHas cuctema udenoBeka. KieTouHswlil u
I'YMOpaJIbHBIH UMMYHUTET. BpoXI€HHBIH W TPUOOPETEHHBIM crerudUIecKuii
UMMYHUTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHu3MoB. PoJib BpOXKIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

PazppaxxumMocte ©  perynsiivsi |y OpraHusmoB. Pazmpaxxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTb ©  peryiasiuust y
pacteHuil. PocToBbIE BEHIECTBA U NX 3HAYEHUE.

HepBHas cucrema u pediekropHas peryysiius y XHUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOIIOLMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTJEibl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiexc u
pediexTopHas ayra. be3ycioBHbIe U YCIOBHBIE pe(IICKCHI.

['ymopanibHast perysdius M SHJIOKPUHHAs CUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKene3pl HHIOKPUHHOM CHUCTEMbI M HMX TOPMOHBI. J[eMCTBHE TOPMOHOB.
B3auMocCBsi3p HEpBHOM M SHIOKPUHHOM cucTeM. [unoTtaiamo-runoguiapHas
cucrema.

JdemMoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmupsl u cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHbIC
Bogopocnn», «bakrepum», «lIpocrenmme», «Opranbl LBETKOBBIX PAaCTEHUN,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBpie cuctembl», «CTpoeHue ctelsy,
«CtpoeHue NUCTOBOM MIACTUHKW», «TKaHM >KUBOTHBIX», «CKEJEeT 4eloBeKay,
«lInmeBapurenbHas cucrema», «KpoBeHOcHass cucrema», «JlpIxarenbHas

CUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpbleuHas CHUCTEMA,
«BprgenutenbHas cucteMa», «IHAOKpUHHAs cuctemay, «CTpOEHUE MBIIIIbY,
«Ammynurer»,  «Kuiieuynononoctusie», «CxeMa  NUTaHUS  PaCTEHU,

«KpOBEHOCHBIE CHCTEMBI [IO3BOHOYHBIX IKHUBOTHBIX», «CTpO€HHE THUIPHDY,
«Crtpoenue mnaHapum», «BHyTpeHHee cTpoeHue 0XKAeBOro 4epssi», «HepBHas
cuctema poeib», «HepBHas cucrema rymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cucrema — nTuny, «HepBHas — cuctema
MIJICKOTIUTArOINX», «HepBHas cuctema uenoBeka», «Pedriekcey.



ObopynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPOINPENApPaThl TKAHEH, PAKOBHHBI MOJUIKOCKOB, KOJUIEKIIUU
HACEKOMBIX, UITIOKOXKHX, *KUBBIE HK3EMIUISIPbl KOMHATHBIX pAcTeHHM, repbapuu
pacTeHUM pas3HbBIX OTACJIOB, BIAXKHBIE IIpenapaTbl JKMBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJOBeKa,
o0opy0BaHMEe 11 JEMOHCTPALIUK TOYBEHHOTO U BO3/YIIHOTO MMUTAHUS PACTCHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB MoJ IeHCTBUEM (PEpPMEHTOB, 000PYAOBaHUE JIJIs
JEMOHCTPALMU OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKMX, MEXaHM3Ma
IBIXaTEJIbHBIX JBUKEHUH, MOJIENI TOJIOBHOT'O MO3ra Pa3jNYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHue TKaHeil paCTCHUIN».

JlaGopaTopHasi pabora «/3ydyeHue TKaHEH )KUBOTHBIX).

JlabopaTtopnas paGora «/3yueHre OpraHoB IIBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOXkeHHE U pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecroyioro  pa3MHOXKEHHUA:  I[OYKOBAaHUE,  CHOPYJISIUS,
(dparMeHTaius, KIOHUPOBAHUE.

[TonoBoe pasmHoxxkeHue. llonoBeie kneTku, wim rametsl. Meino3. Craauu
Mmero3a. [loBenenue xpomocoMm B Meiioze. KpoccnHrosep. buonornuecknii CMbICI
M€No3a W TOJOBOr0 mpouecca. Melo3 U ero Mecro B KU3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzaponpiieBoe passurue. ['amerorenes y uBOTHBIX. 110J10BBIE KENE3bI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTtoreHes u oorenes. CtpoeHue
MOJIOBBIX KIJIETOK.

OmnofoTBOpeHHEe U SMOPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OIUIOZOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

WNHauBuiyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HAyKa
0 Pa3BUTHH OPraHU3MOB. Mopghocenez — 00na u3 2nauvix npooiem dIMOPUOIOCUU.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramuum sMOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). [pobmenume. Tumbr  npoGreHus.
Jlemepmunuposannoe u HeoepmuHuposanuoe Opobnenue. brnacmyna, munvi
onacmyn. OCoOCHHOCTH JIPOOJICHHS MIICKOIMTAONINX. 3apOABIIICBBIC JIUCTKH
(racTpymsiuus). 3aKiaJKa OpraHOB U TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHME 4YacTel pa3BUBAIOLIErOCsS 3apojpliia (dMOpUOHANbHAS HMHIYKIIHA).
3aknazka IUIAHA CTPOEHMS JKMBOTHOIO KAaK  PE3yJbTaT HEPapXUUYECKUX
B3aMMOJICHCTBUI TE€HOB. BimsHue Ha 5SMOpPHOHAIIBHOE pa3BUTHE Pa3TUYHBIX
(aKkTOpPOB OKpY’KaIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHansHbIl Tiepuon. [Ipsmoe u
HenpsMoe pasButhe. PaszButue ¢ meramMoppo3oM y OECHO3BOHOUHBIX U
IIO3BOHOYHBIX >KMBOTHBIX. DBHOJOrm4yeckoe 3HAYEHHE MPSIMOr0 U HENPSAMOIO



pa3BUTHUSA, UX PACIIPOCTPAHEHUE B IpUpoAe. Tumbsl pocrta KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA )KUBOTHBIX U YyesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeka. [lepuoabl oHToreHesa uenoBeka. CTapeHue U CMEPTh KaK
OMOJIOTMYECKHE MPOIIECCHI.

Pasmuoxxenne u pasButue pactrenuil. ['ametodutr u crnopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. OOpa3oBaHue cmop B IMpoiecce Meno3a.
l'amerorene3 y pacteHuid. OIIOAOTBOPEHUE M PA3BUTHE  PACTUTEIBHBIX
opraHu3MoB. J[BoitHOE OIJI0JIOTBOPEHUE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue M
pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYISLUA OHTOI€HE3a Y PACTEHUM U )KMBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamwun, X. llneman.

Tabmuubr u cxembl: «BereratuBHoe pasmHoxeHuey, «Tumbl Oecrosnoro
pa3sMHOXKEHUsD», «Pa3MHOKEHHE XJIaMHJAOMOHAIb», «Pa3MHOMXEHHE SBIJIEHBI»,
«Pa3MHOXeHUe TUApbD, «Meio3», «XpoMocoMmbly, «l'amerorenesy», «CTpoeHue
AMIEKIIETKH U cnepmMaTo3ouaa», «OCHOBHBIE CTaAuu OHTOreHesay, «lIpsmoe u
HelnpsiMoe pasBuTue», «Pa3zButue wManckoro xyka», «PasBurtue capaHum»,
«Pa3Butne mnArymkn», «JlBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHUINY,
«CrtpoeHue cemMsiH OJHOJOJIBHBIX M JABYIOJIBHBIX PACTEHUI», «KW3HEHHBIN UK
MOPCKOM  KamycTbl», <« KU3HEHHBIM UUKI MXa», <«OKW3HEHHBIM  LUKI
ManopOTHUKA, «KU3HEHHBIN LUKIT COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpenaparbl SUIEKIETOK U
CIIEpPMATO30UI0B, MOAENb «LIMKIT pa3BUTHUS JIATYILIKIY.

JlaGoparopHas padora «/3ydeHue CTpOCHHS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOTIPENapaTaxy».

IIpakTnueckas padora «BbIABICHHME NPU3HAKOB CXOJCTBA 3apOABIIIECH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpPraHOB PAa3MHOMXEHHUSI BBICIIMX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HacCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoOB

Hcropust craHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Menpens, I'. ne @puza, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHHU
renetuku. Padorer H. K. KonemioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKUE MOHITUS U CUMBOJIBL. | 'OMOJIOTUYHBIE XPOMOCOMBI,
aJUIEIIbHBIE TEHbI, aJbTEPHATUBHBIC MPU3HAKWA, JOMUHAHTHBIM W PELECCUBHBIN
pU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIbI, TCHOTHUII, (DEHOTHTI.



OCHOBHBIC ~ METOJBl  T€HETHKH: THOPUIOJIOTHYSCKUH,  IIUTOJIOTHYSCKHUH,
MOJIEKYJIIPHO-TE€HETUYECKUN.

JdeMoHcTpanuu

[Toptpeter: I'. Mengnens, I'. ne ®puz, T. Mopran, H. K. Konsuos, H. H.
BaswioB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabmuiel 1 cxembl: «KMeToIbl TeHETUKNY, «CXEeMBbI CKPEIIUBAHUS.

JlabopaTopHasi padora «Jlpo3oduina Kak OOBEKT T'€HETUYECKHUX

HCCIIEJOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBelii 3akoH MenHzaenss — 3aKOH

eAMHO00pa3us ruOpUI0B MepBoro nokoneHus. [Ipasuno nomuuupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUsT NPU3HAKOB. LlUTonornyeckue OCHOBBI
MOHOTHOPUTHOTO CKpelrBaHus. [ unmore3a 4yucToTh ramMer.

AHanuzupymoniee ckpemuBanue. [IpoMexxyTouHbI XapakTep HAcJIeI0BaHUS.
Pacmiennenue npu3HakoB pU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpeupanue. TpeTuil 3akoH MeHienst — 3aK0OH HE3aBUCUMOTO
HACJIEJOBaHUsA  IPU3HAKOB. [uTonornyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILUBaHUA.

CuemnenHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuenieHHoe
HACJIEOBAaHNE T€HOB, HAPYLIEHUE CLEIUICHHUS MEXAY TIeHamMu. XPpOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

I'eneTnka nmosma. XpoOMOCOMHBIM MEXaHU3M OIPEAENEHUS Toa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TE€TEPOramMeTHhIA MOJ. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nNpu3HakoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lnenoTponus — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHBIM ajulenn3M. B3anMonencTBhe HeauleNbHbIX T'€HOB.
Kommnementapaocts. Onucras. [lonmnmepus.

'eHeTMYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, JKUBOTHBIX M YEJIOBEKA, a
TaKXKe (PU3NOJOTUYECKUX MPOLECCOB, MOBEACHUS W KOTHUTUBHBIX (YHKIUH.
['eHeTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— MapasuT» U «XO35IMH — MHUKpoOHOM». ['eHeTmdeckue acmeKTbl KOHTPOJIS U
M3MEHEHUS HAClIEJICTBEHHON MH(POPMAIIMH B MOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuubl u cxemsl: «[lepBoiii 1 BTOpo#t 3akoHbl Mennens», «Tpetuii 3akoH
Menpens», «AHanu3upymollee CckpemuBaHue», «HemoaHoe IOMUHUPOBaHHUEY,
«CrenyieHHOEe HacleoBaHWE MPHU3HAKOB y Apo30Quiibl», «l'eHeTuka mosay,



«Kapuotunn uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nTuimy,
«MHOX€ECTBEHHBIN aJlJICaIu3M», «B3auMoIeiCTBHE T€HOBY.

O6opynoBanue: MoOJAENb i JEMOHCTpAllMd 3aKOHOB E€IMHOO0Opa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHUS M PACIICIUICHUS TPU3HAKOB, MOJETb JUIs
JEMOHCTpAlMd 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHUS IPU3HAKOB, MOJCIb IS
JEMOHCTpalMy CUEIUIEHHOTO HACJIEIOBaHMS MPU3HAKOB, CBETOBOM MMKPOCKOIL,
MUKpomnpemnapar: «JIpo3odunay.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPHUIHOTO
CKpEUIMBaHUA Y Ip030(DUIbD».

IIpakTnueckas  padora  «M3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIUBaHUA Y Ip030dUIbD».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHoTMna u cpeAbl Inpu  GopmupoBaHuU (peHoTHIA.
N3meHunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHBIE NMPU3HAKUA. Buasl
M3MEHUYMBOCTH: HEHACJICICTBCHHAs U HACJIEICTBEHHAS.

MoaudukanmoHHass U3MEHYMBOCTh. Posb  cpensl B hopMuUpOBaHUM
Moau(puKaMoHHOW M3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOIu(DUKAIMOHHON
U3MEHYHUBOCTH.

I'eHoTunyeckass ”3MEHUYUBOCTh. CBOMCTBA TEHOTUIMMYECKON N3MEHYMBOCTH.
Buapl reHoTUTIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTtuBHass M3MEHYMBOCTH. Mei03 M TMOJIOBOM TMPOIECC — OCHOBA
KOMOWHATHUBHON M3MEHUYMBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3J[aHUU
TEHETUYECKOr0 Pa3HO00pa3us B Mpejiesiax OJJHOTO BUIA.

MyTranmonHass HW3MEHYMBOCTh. BHIbl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUUMPOBAHHBIE MyTalMd. SnepHele u
nuToriazMaTuyeckue mytanuu. CoMaTHYeCKHE U MOJOBble MyTaluu. [IpuyuHb
BO3HMKHOBEHUS MyTauuil. MyTareHbl W WX BIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKHX PSIJIO0B B
HacneactBeHHo u3meHunBoctyu (H.M. BaBunoB). BuesnepHas M3MeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Dnueenemuxa u NUCEHOMUKA, POdb SNUSEHEMUYeCKUX @Gakmopos 8
HACNe008aHUY U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB Y OP2aAHUZMOS.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuet u  cxembl: «Buasl  u3MeHUMBOCTHY, «MoaudukarumoHHas
U3MEHYHUBOCTDY, «KomOuHaTHBHAS W3MEHYUBOCTHY, «Meios»,
«OnnonmoTBopeHuey, «l 'eHeTnueckre 3a00eBaHus YeaoBeKay, « Buapl MyTarmiiy.



O6opynoBaHue: XUBbIE U TepOapHbIE AK3EMIUISIPhl KOMHATHBIX PACTCHH,
pucyHku (¢pororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlabopaTopHhast padora «Hccnenoanue 3aKOHOMEPHOCTEU
MOIU(DHUKAITMOHHON HM3MEHYUBOCTH. llocTpoeHue BapHAIlMOHHOTO psga U
BAPUALIMOHHOU KPUBOM.

IIpakTuueckas padora «Mytaruu y Apo3odunsl  (Ha TOTOBBIX
MUKpOTIpEnapaTax)».

Tema 14. I'eneTuka yes10BeKa

Kapuotun wyenoBeka. MexayHapoaHas IporpaMMa MCCIENOBaHUS Te€HOMA
yeyjoBeKka. MeTonpl  HM3y4eHMST TEHETHMKH  4YEJIOBEKa: TE€HEaJlOrnyecKui,
OJIM3HEIOBBIH, IUTOTCHETUYECKHIA, MONYJIAIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE OnpeeIeHne TE€HOTHUIIA!
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[M[[P-ananu3a. HacnenctBenHble 3a00ieBaHKs YesloBeKa. | eHHbIE U XpPOMOCOMHBIE
Oosie3HU 4YenoBeka. boyie3HW ¢ HACIEACTBEHHOM MPeapacioyiOKEHHOCTHIO.
3HaYE€HHE MEAUIMHCKOW T€HETUKUA B MPEAOTBPAIICHUU U JICYEHUH T€HETHYECKHUX
3a0osieBaHU 4yenoBeka. MeauKOo-TeHEeTUYeCKoe KOHCYJbTHUpoBaHUE. CTBOJIOBBIE
KJIETKU. [IOHSITHE «T€HETUYECKOro rpy3a». DTHYECKUE ACIEKThl UCCIECIOBAaHUN B
00J1acT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeEOBEKa K
bU3NYECKOMY M XMMUYECKOMY 3arpsi3HEHUIO OKpY>Karolleh cpebl. ['eHeTnyeckas
MPEIPACIIONOKECHHOCTD YETOBEKA K MATOJIOTHSIM.

JdemMoncTpanuu

Tabnuupl u cxembl: «Kapuotun uenoBekay, «MeToJlbl U3YyUYEHHUS] TEHETUKU
yesoBekay, «I 'eHeTuuecKue 3a00JIeBaHUs YETIOBEKaY.

IIpakTnuyeckas padora «CocTaBiieHHE U aHAIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukainuss W CeNeKIus. 3apoXKJICHHUE CEJCKUUH U JIOMECTHKAIIUH.
Yuyenne H. W. BaBunmoBa o IleHTpax TpOUCXOXKIEHUS W MHOTOOOpa3Hs
KYJbTYPHBIX pacTeHUW. POnp cenekuuu B CO3JAHUM COPTOB PACTEHHUM M HOPOJ
#uBOTHbIX. CopT, MOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wm3MeHumBoctH H. WM. BasumoBa, ero 3HaueHue s
CEJICKIIMOHHOU paboTHI.

Meronpl ceneknMoHHON paboThl. VICKyCCTBEHHBIH OTOOp: MAacCOBBIA H
VHJIUBHUAYaTbHBIM. DTarbl KOMOWHAIIMOHHON CCJICKLIUU. HUcnwiTanne
npousBoauTeNe 1o MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP IO TEHOTUITY ¢ moMoIIbio aHanu3a JIHK.

HckycCcTBeHHBIH ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboThI.
PagnanroHHbI 1 XUMAYECKUM MyTareHe3 Kak MCTOYHUK MYTalHWi y KYJIbTYPHBIX



¢opm opranu3moB. Mcrnonab30BaHHME TE€HOMHOIO PEJAKTUPOBAHUS U METOJOB
pexoMOuHaHTHBIX JIHK /1t momydeHrs ucxoaHOro MaTepHaia Jiisi CEJICKITUH.

[Tonyuenue MOJIUTUIOU/IOB. BuayrpusugoBas ruOpUIN3aIns.
bnuskopoacTBeHHOe  cKpemiuMBaHMe, WM UHOpuauHr.  HepoacTBeHHOE
CKpelnIMBaHue, win ayropuauHr. ['erepo3uc u ero npuuuHbl. Vcnonb3zoBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausanusa. [Ipeomonenue Oecruioaus
MEKBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTeHUI U )KUBOTHBIX. «3e1éHas
DesonoOYULY.

CoxpaHeHrEe U U3y4YEHUE F'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U
UX JUKAX  poAMYed NS CO3/JaHMsl  HOBBIX  COPTOB M T'HOpPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpaweHue u ynpaegieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesax YIyUueHUs Cyuecmsayiomux u co30aHus Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MoM 4Yucie ¢ HNpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbLIX UCCe008aAHUI,
nepeoosulx uoeti U nepcneKmusHbIX MmexHoI02UlL.

JdemMoHncTpanuu

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

Tabnuupl u cxemsbl: «L{eHTpBI MPOUCXOKIAEHUS U MHOTO00Opa3us KYJbTYpPHBIX
pacTeHHi», «3aKOH TOMOJOTHYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUYMBOCTHY,
«Metogpl cenekuumn», «Otnanéanas rudpuauzanus», «MyrareHesy.

JlabopaTopHasi padora «/3ydeHue COpTOB KyJbTYPHBIX PACTEHHUU U IOPOJ
JIOMAITHUX >KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHne METOIOB CENEKIIUHA PACTEHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN.

Jkckypeusi «OCHOBHBIE METOJbI U JOCTHMKEHUS CEJIECKUWH PACTCHUH H
KUBOTHBIX (Ha CEJNIEKIIMOHHYIO CTaHLMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI y4YacTOK, B TEIUIMYHOE XO34iCTBO, B JIaDOpPATOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo/JI0rus U CHHTETHYECKasA OMOJIOTUs

OOBeKThI, HCMONb3yeMble B OHWOTEXHOJOTHH, — KIETOYHbIE U TKAHEBBIC
KYJbTYpHI, MUKPOOPTaHU3MBI, 150.4 XapaKTEpUCTHUKA. TpagunuonHas
OMOTEXHOJIOTHA:  XJIEOONEeUeHHe, TMONYYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAENe. MukpoOuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECCKUX
texHonorui. [IponzBoacTBo Genka, aMUHOKUCIOT M BUTAMUHOB.

Co3iaHne TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUS FEHOMOB C LIEJIBIO NTOJTYYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIep>KalIiX HE BCTPEYAIOIIHUecs B MPUPOie OMOCUHTETUYECKUE TTYTH.



Knerounass mnxxeHepusa. MeToapl KyJIbTypbl KIETOK M TKaHEW PACTCHUU U
#®uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3AIUS € COMATHYECKUN
smOpuoreHe3. lcmonb30BaHWE TaruIOWIOB B CEJNEKIMU pacTeHui. [lonyuenue
MOHOKNIOHANIbHBIX anmume. Mcnoav3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meduyure. VICKyCCTBEHHOE OIUIONOTBOpeHHE. PexkoHCTpyKius
SMIEKIIETOK U KIOHUPOBAHHME JKMBOTHBIX. METON TpaHCIJIAHTALMM SIIEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUS CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMocoMHasi W TeHHass WHKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomounantuoix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocT>KeHUss W = NEPCHEKTHBBI  XPOMOCOMHOM W T€HHOM  MHYKEHEpPHH.
DKOJIOTUYECKHUE U ITUUYECKUE MPOOIEMbl TCHHOW UH)KCHEPHH.

Menununackue ouorexnonoruu. [locrrenomuas nudporas meaunuHa. [TIP-
JIMarHocTuKa. MeTa0oJIOMHBIN aHaiu3, TeHOLUEHTPUYECKUH aHaldu3 MpoTeoMa
YEJIOBEKA I OLIEHKH COCTOSIHUSL €ro 3J0poBbs. McCIOnb30BaHME CTBOJIOBBIX
kiaeTtok. TaprerHas Tepanus paka. 3D-OumoumkeHepus i pa3pabOTKU
dbyHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/JaHUsl KOMIUJIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TpEXMEpPHOro OMOMpUHTHHTA U ckaddosauHra
JUISL pELICHUS 3a7a4 NEPCOHATU3UPOBAHHON MEIUIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEIbI0 O0ECleueHus KOMOMHUPOBAHHOU
3amuThl OoT Bo3Oyauteneid OPBU, ycTaHOBIeHHE MOJEKYJISPHBIX MEXAHU3MOB
¢ynxumonuposanuss PHK-cogepxanmx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMAcHBIE
3a00sieBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabnunel u cxeMbl: «Hcnonab30BaHUE MUKPOOPTAaHU3MOB B ITPOMBIIIJIEHHOM
MpOU3BOACTBEY, «KneTtounas nHxeHepus», «l eHHass HHKECHEPUSD).

JlabopaTtopHasi padora «/3y4ueHne 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «lloydyeHue MOTOUYHOKHUCITBIX IPOAYKTOBY.

IKekypeusi «bUOTEXHONOTHA — BaKHEWIIAash MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOCTRO)».

11 KJJACC

Tema 1. 3apoxkaenne m pa3BUTHE 3BOJIIHOHHBIX MPeEACTABJICHUH B
Omosiornm

OpomonmonHas teopuss Y. [apBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb M Hay4dHas AearesbHOCTh Y. JlapBuHa.

JIBr>Kymue cuibl 3BoJioiuy BUAOB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTb
Pa3MHOXEHHUS OpPraHW3MOB, HACJEJICTBEHHAss HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cunTteTnueckord teopun sBomonuu (CTD). HedlrpanbHas
Teopus dBomronMud. CoBpeMeHHass DBOJIONMOHHAST  OWoJorus. 3HAUYCHUE
HBOJIIOIIMOHHON TEOpUH B POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanuu

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

Tabmuubr u cxembl: «Cucrema sxuBoid mnpupoabl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBanus
npucHocoONieHnid y pacTeHuid W KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapiipyra nyremectsus Y. lapsuna», «Haxoaku Y. apBunay, «@opmbl 60pHOBI
3a cymectBoBaHue», «llopoabl romyoeit», «MHoroodbpasue KyJbTYpHBIX (popm
KamycTb», «[1opoabl TOMaITHUX )KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUJIOB
(mo Y. HapBuny)», «CxemMa COOTHOIIEHHUS JBIKYIIMX CHJI HBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETHYECKON TEOPHUH 3BOJIFOLIUNY.

Tema 2. MUKPO03BOIIOLHSA U €€ Pe3yJIbTATHI

[lonmynmAuus Kak sneMeHTapHas eAuHULA 3BONMOUAA. COBPEMEHHBIE METO/BI
OIICHKM T'E€HETUYECKOTO pa3HOooOpa3usi U CTPYKTypbl mnomyisuuil. M3MeneHue
reHooHJla TOMYJISUMU KaK 3JIEMEHTApHOE SBOJIOLHUOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus Jxx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (JABMXKYILHUE CHJIbI) 3BOJIONUU. MyTallMOHHBIN
npouecc. KomOunatnBHas u3MeHYMBOCTH. Jlpelidp reHOB — ciiydaiiHble
HEHAIpaBJI€HHbIE W3MEHEHHMS 4YacToT amiened B mnomyiasuusax. OpdexT
OocHOBarenss. JIpgexm Oymwviriounoco eopaviuwika. CHUdMCEHUe 2eHemu4yecKo2o
pasnoobpazus: npudunsl u cireocmesus. llposenenue s¢pghexma opetigha 2enos @
oonvuwux  u  manvlx  nonyaayusx.  Murpauuu.  M3omAuMs  OOMyJISIIMA:
reorpadudeckas (IpoCTpaHCTBEHHAS ), OMOJoTHYECKast (PEMPOTyKTHBHAS).

EcrectBennsiii o1OOp — HampaBmsiomuid ¢akrop sBomound. Dopmbl
€CTECTBEHHOIr0  0TOOpa:  JBWXKYIUMHA, CTAaOWIM3UPYIOIIMHA, pa3pbIBarOLIUN
(mm3pynTuBHbIii). [lomoBoit orOop. Bo3HWKHOBEHHE W HBOJIOIUS COIUATHHOTO
MOBEJICHUSI >KUBOTHBIX.

[IpucnocoOneHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUH.
Bo3nukHoBenne — mpucnocobieHudd y  opraHu3mMoB.  Apomopdo3pl U
uanoanantanuu. [Ipumepsl npucrnocoOaeHut y opraHu3MoB: MOPGOIOTHUECKHE,
dusnonornyeckue,  OWMOXUMHUYECKHE,  ToBeaeHUeckre.  OTHOCUTENBHOCTD
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOJtonMK. M3omsamnus — kimoueBod ¢aktop BupooOpazoBanus. Ilytn u
CIIOCOOBI BUJI000pa30BaHUS: ajIonaTpruuecKoe (reorpaduueckoe),



CUMITATPUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (monUIIION IU3aIus,
rubpuau3anus). JIMTeTsHOCTh IBOIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOpMHPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  sBomtonMoHHON OMoMorMM B pa3pabOTKE HAay4YHBIX METOJIOB
coxpaHeHus: 6Mopa3HooOpa3usi. MUKPOIBOIIONUS U KOIBOIIOIHKS MMaPa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUHUBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
O0pBLOBI C HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. YetBepukos, 3. Maliip.

Tabmuubl 1 cxembl: «MyTanmoHHass H3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BHAa», «Cxema nposiBjeHus 3akoHa Xapau—BaiinOepray, «Buxyiiue
CWJIBl ABOJIOLUNY, «DKOJIOTHYECcKas M30JLMs MOMYJALMM ceBaHCKOU (openmny,
«l'eorpadmueckas M30JSIIUSA  JIMCTBEHHMIIBI CHOUPCKOW UM JIMCTBEHHUIIBI
naypckoity, «llomynsiirnoHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U XKepTB», «Cxema
JEUCTBUSL €CTECTBEHHOTO o0TbOopa», «®DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«naycrpuanbubiii MenaHu3my, «KuBbie uckonaembie», «[lokpoBUTeNIbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronias OKpacka YKUBOTHBIX),
«Duznonornueckue agantauun», «llpucnocobIEHHOCT, OpPraHU3MOB U €€
OTHOCHUTENILHOCThY, «Kputepuu Buma», «Buabl-nBoitHuku», «CTpyKkTypa BUia B
npupojie», «Crnocodsl BUA000pa3zoBaHus», «l'eorpaduyeckoe BUA00Opa3OBaHUE
TpEX BUJIOB JIAHABIIICH», «IDKOJIOTUYECKOE BHJI000pAa30BaHUE BHUJIOB CHUHHUID),
«ITomunnouasl pacteHuity, «KamyctHo-peneunblii rubpumy.

O6GopynoBaHue: repObapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUI] U
3BEpell C MpUMEpaMH Pa3IMUHBIX MNPUCIOCOOJCHUM, 4Yyyena NTHUI] U 3Bepei
pa3HBIX BHJOB, TrepOapuMl pacTeHUd OJM3KUX BHUAOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CTIOCO0AMHU.

JlaGopaTopnass padora «BrisiBiIeHHE HM3MEHYMBOCTH y OCOOEH OTHOTO
BUJIA».

Jlabopatopnas  pabora  «llpucnocobneHus  OpraHMsmMoB U HX
OTHOCHUTENbHAS LEJIECO00PAZHOCTDY.

JlabopaTtopnass pabora «CpaBHeHHE BHJIOB 10 MOP(POIOTUUECKOMY
KPUTEPHUION.

Tema 3. Makpo3Boaouus U €€ pe3yJabTaThl

Mertonsl  uM3ydeHHsT MaKpol3BOJOIUU. [laneoHTOMOrMYECKHE  METObI
u3ydeHust dBofonmu. Ilepexomnbie  QopMbl W (PHIOTEHETHYECKHE  PSJIbI
OpraHU3MOB.

buoreorpaduueckue metonbl uzydeHus sBomornuu. CpaBHeHHE (IOpHI U
dayHpl MaTEpHKOB W OCTPOBOB. buoreorpaduueckue obnmactu 3emiuu. Bunubi-
SHJIEMUKU U PEJIUKTHI.



DOMOpPHOJIOTMYECKHUE U CPABHUTEIbHO-MOP(OJOTHUECKUE METOAbl U3YUEHHUS
BONIIOLMHU. ['eHeTHMYecKMEe MeXaHU3MBbl 3BOJIIOLMM OHTOI€HE3a M IOSBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OPraHbI.
PynumeHntapuble  opranbl M araBu3Mbl.  MOJEKYJISIPHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKME  METOJbl  M3YyUYEHUS  HBOJIIOIUU.
I'omonoruunsie TeHbl. COBpeMEHHBIE METOAbl MOCTPOCHUS (UIOTEHETUYECKUX
JEPEBHEB.

XpOMOCOMHBIE MyTallMU U 3BOJIOLMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMH. [Ipunyun cmenvt yHnKyui.
HeobOpaTtumocTs sBotonnu. AjanTuBHas paauanus. HepaBHOMEPHOCTH TEMIIOB
SBOJIOLIMH.

JdemMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mrosep, 3. ['ekkenb.

Tabnuubl U cxembl: «DUIOTeHETUUECKUI Psijl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedans»,  «Punnodutey,  «CemMeHHBbIE
nanopoTHUKW», «buoreorpapuyeckue 30HbI 3emun», «Jlpeild) KOHTUHEHTOBY,
«Penuktel», «HavanbHble CcTaguu 3MOPUOHANBHOTO PA3BUTUS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHbIE W aHAJOTUYHBIE OpraHel», «PyaumMeHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIUMIIaH3e», «lJIaBHbIE
HaIpaBJIeHUS 3BOIOIUNY, «O011IKe 3aKOHOMEPHOCTH 3BOJTIOLII.

OGopynoBaHue: KOJJIGKIIUU, TrepOapuu, MYJSKU MCKOMAEMBIX OCTATKOB
OpraHU3MOB, MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pasBuTHE sKU3HU Ha 3emJie

HayuHble rumore3bl NpPOMCXOXKIEHUS >KU3HU Ha 3emiie. AOUOreHe3 u
naHcriepmusi. JloHay4yHble NPEICTABICHUS O 3aPOKIACHUU KU3HH (KpPEalMOHHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbitamu .
Penu, JI. Cnannanuanuy, JI. [Tactepa. IIporcxoxaeHue *Ku3Hu U aCTPOOUOIIOTHSL.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLUH. [InanerapHas
(reosoruueckasi) JBOJIONUA. XHMHYECKas OdBOJIONMSA. AOHMOTEHHBIH CHHTE3
OopraHnyeckux BemecTB W3 HeopraHuueckux. OmeiTr C. Mumiepa u I'. HOpu.
ObpazoBanue mnonuMepoB U3 MoHomepoB. KoarmepBatnas rumoresa A. U.
Omnapuna, TMmoTe3a nepBuaHOro OyipoHa JIk. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumbr (T. Yekx) um rumoreza «mupa PHK» V. T'unbepra.
®dopmupoBaHre MeMOpaH ¥ BOBHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emuin u Meroabl €€ u3zydeHus. Vckomaemble OpraHU4ECcKHe
octaTku. ['eoxponosoruss u e€ wMeronbl. OTHOCUTENbHas M aOCONIOTHAsS
reoxXpoHosorus. I'eoxpoHosiornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



HauvanbHble sTambel opranudeckoi sBosrouuu. [losBieHne u 3BOJIOLHS
NEPBBIX KJIETOK. DBOMIONMUS MeTabonu3Ma. BO3HHMKHOBEHHE MEPBBIX HIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJjor MEPBBIX Ha 3emiie COOOIIECTB.
CrpomartonuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxnenue 3ykapuoT (CUMOHOTreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHUE
BUpYyCOB. IIponcxoXJeHWE MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATamnbl ABOJIOLUMU BbICHINX pacTeHUuH. OCHOBHBIE apoMOPGO3bI
pactenud. Bpixonm pacrenuii Ha cymy. IlosBiieHME CHOPOBBIX PACTEHUN U
3aBoeBaHre uMU cymu. CeMmeHHble pacTeHHs. [IpoHCXOXKIEHHE IBETKOBBIX
pacTeHUM.

OcHOBHBIEC 3Tamnbl SBOJIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benjackas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpnoBbIE KUBOTHBIE. JKHU3HP B BOJIE. DBOJIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouit u pentwinii. [IpoucxoxaeHue MICKONMUTAIOMMNX U
ntuil. [IpuHnun kimodyeBoro apomopdosza. OcBoeHue OECIIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emie IO 3paM M IEPUOJAM: apXel, MPOTEPO30M,
najaeo3oi, Me3030M, KaifHo30i. OOmias  XapakTepucThkKa Kiumara H
reoJIorndeckux mnpoieccoB. [losBIeHHE M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJaoBUsI U BIUSIHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPAHUSI — DKOJIOTHYECKUE KPU3HCHI mpornuioro. [Ipuyuunel u
CIEACTBUS MAacCOBBIX BbIMHUpaHHUU. COBPEMEHHBIM IKOJIOTMYECKUN KPHU3HUC, €T0
ocobenHoctu. [Ipobiiema coxpanenus: 6GuopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHuumnel kmaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIITBI OPTAHU3MOB.

JdemoHcTpanumn

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, /Ix. Xonaeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnuipe! u cxembl: «Cxema onbita @. Penn», «Cxema omnbita JI. ITacTepa mo
U3YUYEHUIO caMo3apokieHus xu3Hu», «Cxema ombita C. Muinepa, ['. FOpwn»,
«JTanbl  HEOpPraHWYECKOW  3Bosmouun», «l'eoxpoHoIOrMYecKass  IIKaiay,
«HayvanbHble 3Tanbl OpraHUYECKOU 3BOJOIMNY, «Cxema 00pa3oBaHUS 3YKAPUOT
nyTéM cuMmOuoreHeza», «CucremMa KUBOM mpupoab», «CTpoeHHE BHpYyCay,
«Apomopdossl  pacteHuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHoTroKJIeTOUHbIE  BOJOpoCHm», «Mxwm», «llanmoporHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHUil», «CxemMa pa3BUTHUS KUBOTHOTO
mupa», «Apomophosbl KUBOTHBIX», «lIpocteitmme», «KumedHonomocTHbIEY,
«IInockue yepBU», «YneHuctonorue, «PBIOBI», «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lltump», «Miekonurtaromme», «Pa3Butue Xu3Hu B
apXeucKou 3pey», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKON dpey, «Pa3BuTre KU3HU B
IaJIe030MCKOM 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE KU3HU B
KaitHO30M KO 3pey», « COBpEMEHHAs! CUCTEMA OPraHUYECKOT0 MUPay.

O6opynoBanue: repObapuu pPACTEHH Ppa3IUYHBIX OTAEIOB, KOJIIEKIIMH
HAaCEKOMBIX, BJIAXHbIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UTJIOKOJKHMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTUL U 3BEpEH,
KOJUIEKLIIMM OKAMEHEJIOCTEM, MOJE3HBIX HCKOMAEMBbIX, MYJSDKM OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnass sgaGopatopHasi padora «MoaenupoBaHUE — ONBITOB
Musnnepa—tOpu 1o n3ydeHuto abMOreHHOro0 CUHTE3a OPraHUYeCKUX COCTUHEHUI B
NepBUYHON aTMOchepe».

JlaGoparopnass padora «l3ydyeHWe M ONKCAHUE HMCKOMAEMbIX OCTATKOB
JOPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «V3ydueHne OCOOCHHOCTEM CTPOCHHUS PaCTCHUI
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «M3yueHue ocoOEHHOCTENH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. [Ipoucxoxkaenue 4yejioBeKa — aHTPOINOIeHe3

Paznensl 1 3a1aun aHTpONOIOruUd. METOAbI AHTPOMOJIOTHH.

CraHOBIICHUE TPEJCTABICHUN O MPOUCXOXKICHUM YEIOBEKa. Penurmnosnsbie
BO33peHUsl. COBPEMEHHBIE HAYYHbBIE TEOPHH.

Cx0/1cTBO YenoBeKa ¢ ) KMBOTHBIMU. CUCTEMATHUUECKOE MOJIOKEHUE YEIIOBEKA.
CBunerenbcTBa  CXOACTBA  YEIOBEKA € JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, $bU3M0I0r0-OMOXUMHUYECKHUE,
nopeneHYeckue. OTIn4Uns 4eI0BeKa OT )KUBOTHBIX. [IpSIMOX0KIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JIBmkymue cuibl ((hakTophl) aHTPOIIOTeHEe3a: OMONIOrHYECKUe, COIHAbHBIE.
CooTHoIIeHNE OMOJIOTUYECKUX M COMATBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJAWKM aHTPOIOTeHe3a. PaHHME uenoBexkooOpa3Hbie 00€3bSHBI
(TPOKOHCYIIBI) U paHHHUE MOHTH]IBI — OOIIHE MPEAKH YeI0BEKOOOPA3HBIX 00€3bsH U
JToJield. ABCTpaJIONUTEKU — ABYHOTHUE MpeAKH Jtojeh. UenoBek yMenblid, repBble
W3TOTOBIIEHUS OPYIHUM TpyAa. YenoBeK MPSIMOXOMSIIMNA U MEPBBIA BBIXOJ JIFOJCH
3a mpexensl  Adpuku. YenmoBek reimenbOeprckuii — - oOmMM  MpeaoK
HEAHJEPTAIBCKOTO YEJIOBEKA U YEJIOBEKa Pa3yMHOro. YenoBeKk HEaHIEepTaIbCKUU
KaK BHJ JIIOJIEM XOJIOJIHOTO KiuMaTa. YeloBEeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpenenamu Adpuku.
[TasneoreneTrka u najeoreHOMHUKA.



DBOJIONUST COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBI OTOOp B MOMYJISIUSIX
yesioBeka. MyTaluoHHBIN Tiporiecc U noaumMopdusm. [lomynsiMoHHBIE BOJIHBI,
npeid reHoB, murpaius U «3G@PEKT OCHOBATENS» B MOMYJAIHIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. IloHatue o pace. bosbimme pacel: €BpOIECOUIHAS
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBaTOpHaJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepuKkaHcKas). Bpemss u myTH paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuHcTtBO  4yenoBeueckux — pac.  HaydHas  HECOCTOSITENBHOCTH — pacus3Ma.
[IpucnocoOneHHOCTh YeNmoBeKa K pa3HbIM YCIOBUSM OKpPYXKAIOIEH Cpebl.
Bnusaue reorpaduyeckoit cpeapl W Jpeiipa reHoB Ha MOpPQOJIOTHIO U
(U3HOJIOTHIO YETOBEKa.

MexaucuuIuiiHapHbple  MeToAsl B ¢u3uueckol  (OMOJIOTMYECKON)
AHTPOMOJIOTMM.  OBOJIOLMOHHAs  AHTPONOJIOTHS M IMAJIEOAHTPOIOJIOTHUS
YEJIOBEYECKUX MOMYJIALUA. bHoconnanbHbIe MCCIECIOBAHUS MPHUPOIBLI YEIOBEKA.
HccnenoBanne KO3BOIOUUNA OMOIOTMUECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdemMoHncTpanuu

IToprpetsr: Y. {apsun, JI. JIuku, 4. 5. Poruackui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTolIbl aHTPONOJOTUNY», «['0JTOBHOWM MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsIHbI», «CKEeNeT 4YelnoBeKa M CKEJNeT LIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «/IBHKyIIME CHIIBI aHTPOIIOTEHE3A», « DBOJIIFOLUMOHHOE
IPEBO  4YENOBEKA», «ABCTpanonutek», «YemoBek  ymenslid», «Yeosek
NPAMOXOAININY, «JleHncoBckui uenoex» «Heanaepransbub», « KpomMmaHbOHIBD,
«IIpenku yenoBekay, «ITarbl 3BOJTIOLUHN YEIOBEKa», «Packl 4elIoBeKay.

O6opynoBaHue: MyJSDKM — OKAMEHEJIOCTEH, MPEeJMETOB MaTepUalbHOM
KyJIbTYphl TPEIKOB 4elioBeKa, penpoAykuuu (¢dortorpaduu) KapTUH C
MUDOTOTHUECKUMH U OUOJIEHCKUMHU CIOKETaMU TMPOUCXOXKJICHUSI 4EJIOBEKa,
¢doTorpaduu HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJET YeJI0BEKa, MOJIENb
yepena 4YeJoBEeKa M 4Yepena INMMIIAH3€, MOJENIb KHCTH YEJIOBEKa W KHUCTH
IIMMIIaH3€, MOJEIIA TOPCa IPEAKOB YEI0OBEKa.

JlabopaTopnass padora «l/3yueHue OCOOEHHOCTEH CTPOCHMSI CKeleTa
YeJIOBEKA, CBS3AHHBIX C MPSIMOXO0KJICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JI0rnYeCKUX aganTalHil 4eJI0BEKay.

Tema 6. Jkosorusi — Hayka O B3aMMOOTHOILICHHMSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalolie cpeaou

3apoxxaeHne u paszButue 3koioruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
sKooruu. CBs3b SKOJIOTUU C IPYTUMH HayKaMH.



Metoabl skonoruu. [loneBble HaOMOAECHUSA. DKCIEPUMEHTHI B HKOJIOTHU:
OpUpoJiHble U JabopartopHble. MojenupoBaHHe B 3KOJOTUU. MOHHUTOPHHT
OKPYXaIOIEeH Cpeibl: JJIOKAIbHBINA, PETUOHATBHBIN U II00aTbHBIN.

3HayeHuEe OKOJIOTMYECKHX 3HAHUM I 4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pEHUE KaK OCHOBA CBSI3€M 4eJioBeYeCTBa € mpuponoun. PopmupoBaHue
AKOJIOTHYECKOM KyJIbTYpPbI U SKOJIOTHUECKON I'PAMOTHOCTH HACEIICHUS.

JdeMoHcTpanuu

[Toptpetsr: A. I'ymboasar, K. @. Pynbe, H. A. CesepioB, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupbl 1 cxembl: «Pazgensr skomorum», «Metonabl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEIBD).

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCJICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUSA

DKkoJjioruyeckue (PaKkTopbl U 3aKOHOMEPHOCTH uX aencTBus. Kiaccudukanus
AKOJIOTHYECKUX (PaKkTOpoB: abuoTHUeCcKre, OMOTUYECKUE, aHTpororeHHele. OOmme
3aKOHOMEPHOCTH JAEMCTBUS 3KoJoruyeckux ¢akropos. IIpaBuino munumyma (K.
[Mmnpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akrtopsl. CBeT Kak 3kosoruueckuil ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIMIIbI
pPaCTeHMI M JKMBOTHBIX II0 OTHOLICHHMIO K cBeTy. CHrHajmpHas pojb CBETA.
DoTONEPUOAN3M.

Temneparypa kak skosiormueckuil ¢akrtop. JleiictBue Temmneparypsl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE M TOMOWOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak oskonormdeckuil (axtop. Ilpucmocobnenus pacteHuir K
NOJIJIEp’)KaHui0 BOMHOTO Oanmanca. Knaccudukamus pacTeHHWH MO OTHOIICHHUIO K
Boze. [IpucnocoOnenus >KMBOTHBIX K U3MEHEHHUIO BOAHOIO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYILHAs, MOYBEHHAs,
ryOMHHAsT  TOJIMOYBEHHAs,  BHyTpHUOpraHusMeHHas.  DU3HKO-XUMHUYECKHE
0COOCHHOCTH cpeJy oOuTaHust opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
KU3HH B PA3HBIX CPEllax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbI. [IprcnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBUH KHU3HMU.

XKuznennsie Qopmbl  opranu3zMoB. llonstue o JKuU3HEHHOU (opme.
XKuzHeHnnsle poOpMbI pacTEHUI: 1epeBbs, KyCTAPHUKHU, KyCTAPHUUKH, MHOTOJIETHUE



TpaBbl, OJHOJIETHUE TpaBbl. JKuW3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotuueckue  dakropsl.  Buasl = OMOTMYECKMX  B3aMMOJICHCTBHIA:
KOHKYpPEHIUS, XUITHUYECTBO, CUMON03 U ero ¢opmsl. [lapazutusMm, koomneparus,
MYTYyaJau3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxjeOHn4uecTBo). Hetpoduueckue
B3auMojielicTBus  (Tommueckue,  (Qopuueckue, (Qabpuyeckue).  3HauCHUE
OMOTUYECKUX B3aUMOJCUCTBUN [UIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpelie
obOutanus. [IpyHIIUT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuubl 1 cxembl: «JKonorudyeckue Qaxtopb», «CBETOBOW CHEKTPY,
«IKOJOTHYECKUE TPYMIbl )KUBOTHBIX MO OTHOIIEHHUIO K CBETY», «TerIoKpoBHbBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIE», «Du3nonornuyeckue ajgantainuu
KUBOTHBIX», «Cpenpl 0OUTaHHUS OpPraHU3MOB», «bBHOJIOrHMYECKUE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», «KuzHeHHbIE  (OPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTeMa XBOMHOro jecay, «llenu
nuTaHus», «XuuHudectBo», «llapazutuzmy, «Konkypenuus», «CumOuosy,
«KoMMeHcanuzm.

O6GopynoBaHnue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIMSHUIO Pa3JIMYHbIX SKOJOTMYECKUX (PaKTOpoB, repOapuu CBETOJIIOOUBBIX,
TEHEIIOOMBBIX W TEHEBBIHOCIIMUBBIX PACTEHHH, CBETOIIOOMBBIE, TEHETIOOUBBIE U
TE€HEBBIHOCIIMUBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUIEKIIUU TEIUIONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, Uydesia NTULl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraMm, kcepopuram, Me30puTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYII, KOJJIEKIMH >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpeaax,
repOapuM M KOJUIEKIMM pACTEHUHM M JKUBOTHBIX, OOJAJAIOIIHUX YepTaMu
IPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HHU, TrepOapuu M
KOJUICKIIMM PACTEHUM W KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POPM, KOJICKIIMHU
KUBOTHBIX, YYAaCTBYIOLIMX B PA3JINYHBIX OMOTHUECKUX B3aUMOJACHCTBUSIX.

Jlabopatopnas padora «BpisiBIeHHE MNPUCIOCOONIEHUI OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlabopaTopnass padora «BrbisiBIeHHEe NPUCTIOCOONICHH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD.

JlabopaTopnasi padora «AHATOMHUYECKHME OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTaAHUSD.

Tema 8. Iko10rusi BUA0B U NONMYJISIIM A

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOIYJIALMH. [Monynsamust ~ Kak
Oounonornyeckas cucrema. Poiab HEOTHOPOAHOCTH cpeibl, GU3HUECKUX 0aphepoB U
0COOEHHOCTEN OMOJIOTHMYU BUAOB B (POPMUPOBAHUN MPOCTPAHCTBEHHOU CTPYKTYPHI
nomynsiuuid. OCHOBHBIE TIOKA3aTENW MOIMYJISLUUU: YHUCIEHHOCTb, IIJIOTHOCTb,



BO3pacTHasi W TMOJIOBas CTPYKTypa, pOKIAEMOCTh, MPUPOCT, TEMII PpOCTa,
CMEPTHOCTh, MUTPAIUSL.

DKoJoTru4ecKass CTpykTypa nomyisiuu. OleHKa YHUCICHHOCTH MOMYJISIIIUH.
JlvHaMuyKa TOMYJSALMU U €€ Peryidiusa. buoThdeckuil MOTEHIMaT IOIMYISLHH.
MoienupoBaHre TMHAMUKA Tonyisiiui. KpuBble pocTa YMCIEHHOCTH OIS,
KpuBbie BbDKMBaHMSA. Perynsiuss YUCICHHOCTH TONYJAIUN: pojib (aKTOPOB,
3aBUCSIIMX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJOTMYECKUE CTPATETUH BUIOB (I- U
K-ctparterun).

[Tonarue o0 skojornueckoil Humie Buaa. MecrtooOutanwe. MHoOroMepHas
MOJIeNIb  3KoJiorndeckor HumM Jx.M. XatumHcona. Pa3mepbl 3KOJIOrHMYECKOU
Huiu. [ToTeHumnanbHas U peaav3oBaHHAs HUIIIM.

Bua kak cucrema momynsiuid. Apeanbl BUJIOB. BuUIbl M UX >KU3HCHHBIC
CTpaTeruu. JKOJIOTUUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS M MUTpaldid >KUBOTHBIX. buonornueckue
WHBA3UU YYKEPOJHBIX BUIOB.

JdemMoHncTpanuu

[Toprper: Ix. . XaT4ynHCOH.

Tabnuiel U cXxeMmbl: «IKOJOTHMUYECKUE XapPaAKTEPUCTUKHU TOMYJISIIUNY,
«IIpocTpaHcTBEHHas:  CTpyKTypa nonynsanuun», «Bo3pacTHble  OUpaMubl
nonynsiuun», «CKOpOCTh  3aCEleHUsI TMOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudyeckort Humu [Jx. Y. Xatunnconay.

O6opynoBanue: repbapuu pacTeHHM, KOJUIEKIIUH KUBOTHBIX.

JlabopaTopnass  pa6ora  «lIpucmocoOneHuss ceMssH  pacTeHHl K
pacceneHuro».

Tema 9. Jkos0rus coo0mECTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3u MEXIy
OpraHu3MaMH B OMOLIEHO3E.

OxocucrteMa kak oTkpbiTasi cucrema (A. JIx. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckne ypoHu. Tpoduyeckne mnenum u cetu. AOHOTHYECKHE OJIOKU
skocucTeM. [1ouBbI U Wbl B 3KocucTeMax. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU
B OKOCUCTEME.

OcHOBHbIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoayKuus.
DKOJIOTUYECKHE MUPAMUJIBI YUCeTT, OMOMACCHI 1 SHEPTHH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBieHnnbsie 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — Ccykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M HX MPUYUHBL. AHTpPOIOIEHHBIE BO3JECUCTBUS Ha
cykneccuu. Knmumakcunoe cooOrectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCmEMbl 03€P U peK. DKocucmemovl MOpeu U
OKeano8. Ixocucmemvl MYHOP, J1eCo8, cmenell, nyCmbitb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznuuns
MEXK Ty aHTPOIIOTE€HHBIMU U TIPUPOTHBIMU SKOCUCTEMAMH.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opopackas
dnopa u dayna. CuHaHTpomnuzaiusi Topojackoil QayHbl. buonormdeckoe u
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTraHNW3MOB B
aKocucTeMax. Ponb kackaonozo 3gpghexma u 8U008-30UPUKAMOPOS (KiH0UeBblx
8U008) 6 ¢hyHKyuonuposanuu sxocucmem. IlepeHOC PHEPTHM U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISLIUNA U 9KOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 8030eliCmBUs. 3aepA3HeHUll PA3HbIX munoe Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KONI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCEUS.
MeTo10J10TUs MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOIOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu

[Hoptper: A. [Ix. Tencnn.

Tabmumet  u cxeMbl:  «Ctpyktypa  OWoleHO3a»,  «DKOCHUCTEMa
IIUPOKOJIUCTBEHHOTO Jiecay, «DKOCUCTeMa XBOMHOTO jeca», «DyHKIMOHATILHbBIC
TPYIIbl OPTaHU3MOB B 3KOcCHCTEME», «KpyroBOpOT BEIIECTB B JKOCUCTEMEY,
«llenn mutanus (MacTOMIIHAS, TETPUTHAS)», « DKOJIOTHIECCKAS TUPAMUIA YHCEID,
«IKoJIOTMYecKasi mupaMmuia OMoMacchl», « IKOJOTHYECKass MUpaMujia SHEPTUn»,
«O0pazoBanue 6osoTa», «llepBuuHas cykueccus», «BoccTaHOBIIEHHE Jieca MOCe
noxkapa», «IKoCUCTeMa 03epa», «ArpoieHo3», «KpyroBopoT BEIIECTB U MOTOK
SHEPruu B arpoiieHo3e», «IIpumepsl ypObosKoCcUCTEM.

O6opynoBanue: repoapun pacTeHUH, KOJUICKITMA HACEKOMBIX, Uydelia MTUIl |
3Bepeid, repbapuu KyIbTYyPHBIX U TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MO
SKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenue n onrcanue ypo0IKOCUCTEMBD.

JlabopaTtopnass padora «l3ydeHue paszHOOOpa3usi MEIKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKypeHusi «DKCKypCHsl B TUITMYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CyXOJI0JIbHBIA WJIM TOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

IKCKypeusi «IKCKYpCUs B arpodKOCUCTEMY (Ha MOJi€ WM B TEIJIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obOmermnanerapHas o0ojoYka 3eMIId, TJ€ CYIIECTBYET HWIIU
CyIlleCTBOBaja XU3Hb. Pa3BuTHe npejcTaBieHuii o ouochepe B Tpyaax . 3rocca.



VYuenue B. U. Bepnanckoro o 6mochepe. Obnactu 6uocheps u e€ coctas. JKupoe
BEIIECTBO Ouochepsl U ero PYHKITHH.

3aKOHOMEpPHOCTH cyniecTBoBaHusi 6uocheprl. OcobeHHocTu O6rochepsl Kak
rI100aIbHON PKOCUCTeMbI. JJuHamMuueckoe paBHOBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKHE ITUKIBI (Yriiepoja, a3ota). PUTMUYHOCTH SIBIEHUMN
B Ouocdepe.

3oHansHOCTh Ouochepnl. [lonsiTue o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJPA, XBOWHBIE JIECA, CMELIAHHBIE U IIUPOKOJIMCTBEHHBIE Ji€ca, CTEIN, CABAHHBI,
IIyCTBIHY, TPOIIMYECKUE JIECA, BBICOKOTOPhA. KiuMar, pacTUTENbHBIN U KUBOTHBIN
MUP OMOMOB CYIIIH.

CtpykTypa 1 (yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOI0 MOTEHIMaja 1
onochepHbIX PYHKIUH.

JdemMoHcTpanuu

[Toptpetsl: B. . Bepnasckuid, 3. 31occ.

Tabnuiel u cxembl: «I'eocheprsl 3emnny, «KpyroBopoT azora B MPUPOACH,
«KpyroBopot yriepona B mpupozae», «KpyroBopoT Kuciopoga B MpUPOIE»,
«KpyroBopoT BoJibI B mpupojie», «OCHOBHBIE OMOMBI cyminy, «KiauMmaruueckue
nosica 3emnm», «Tynapay, «Taira», «Cmemannsiil gecy», «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «lIycTeiHa», « Tponnyueckuii Jiecy.

O6GopynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpy:xa0Ias cpeaa

OKOJIOTUYECKUE KPU3UCBI M MX NPUYMHBL. Bo3aeicTBHe YeIOBEKa Ha
ouocdepy. 3arpssHeHure BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMmara.

AHTpPONIOTEHHOE BO3JIEWCTBUE HA PACTUTEIBbHBIM M KUBOTHBIA Mup. Oxpana
pacCTUTENLHOTO W KUBOTHOTrO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPUPOIBI.
Kpacueie xuuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
Boranndeckue caipl U 30010THYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI UYEJIOBEUECTBA U IPUPO/IBI.
PammonansHOe  TPUPOAOIONB30BAHUE W COXpaHEHHWE  OMOJOTUYECKOTO
pazHooOpasust 3emumn. OOmuye 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC TOCIEACTBHS.

Pa3zBuTne METOJIOB MOHUTOPUHIA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell U
KOHKYPEeHmMOocnocobHoul snepeemuke. buonozuueckoe paznoobpazue u buopecypcawi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusarowue O00CMyn K
ungopmayuu NO  COCMOAHUIO OMOENbHbIX 6U008 U 9KkocucmeM. (OcHOBbI



sKopeadburumayuu dKocucmem U cnocoboos 060pvoOLl ¢ OUONOBPENHCOCHUSMU.
Pexoncmpyryus Mopckux u Ha3eMHbIX IKOCUCTNEM.

JdeMoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHEe  atMocepbl»,  «3arpsi3HEHHE
ruapocdepsl», «3arps3HeHne TouBb», «llapHukoBbld  3PdexT», «Ocobo
OXpaHsieMbI€ TIPUPOTHBIC TEPPUTOPHUI», «MOJETH YIPABIIEMOTO MUPaY.
Ob6opynoBanue: (ororpaduu OXpaHIEMBIX pPAaCTEHUH M KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepanuu, KpacHoil KHUTHU peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType TMYHOCTHBIX PEe3yJIbTaTOB OCBOCHUS MPOTPaMMBbI 10 OMOJIOTUH
BBIJIEJICHBI CIEAYIONINE COCTABIISIONIME: OCO3HAHNE O0YYaIOIMMHUCS POCCUMCKOM
I'PaKIaHCKON UJIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpENETEHUI0, Hamuyue Momusayuu K OOy4deHHIO  OuOJOruw,
yeneHanpagienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIAUIMI pPa3BUTHSA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATLCS B CBOEH
JESATETbHOCTU I1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOT0  O0pa3oBaHUs, HaIuyue  HNPABOCO3HAHUS  DKOJOTUYECKOU
KYJIbTYPbI, CHOCOOHOCMU CMAUMb UEIN U CTPOUTh )KU3HEHHBIE TUIAHBI.

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHMS IIPOTPaAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B EIMHCTBE YYEOHOM W BOCHHUTATEIBHOM JEATEIbHOCTM B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLIUOKYIbTYPHBIMHU, UCTOPUUECKUMU U JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHSATHIMU B OOILECTBE MPaBWIAMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHMS, CaMOBOCIHMTAHUS W
CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBAXEHUSI K 3aKOHY M MPABOIMOPSIKY, YEIOBEKY TPyJa U CTApLIEMYy MOKOJICHHIO,
B3aUMHOI'O0 YBa)KECHHS, OEpPEKHOrO0 OTHOIIEHUS K KYJIbTYpHOMY HACIECIAUIO0 U
TpaauLUsIM MHOTOHaUMOHAJIbHOro Hapoaa Poccuiickon Penepanuu, npupone u
OKpYKarolIen cpeie.

JIndHOCTHBIE pE3yJabTaThl OCBOCHUS YydeOHoro mnpenMera «buomorus
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUCHTAIlUN, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM LIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACHIMPEHUE KUZHEHHOIO
OMbITa U OMbITA ACSATEILHOCTH B MPOILIECCE peaiu3allid OCHOBHBIX HAINpaBICHUN
BOCITUTATENIbHOU JIEATEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIINKA 00YUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBa)KCHUE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX W TO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBHUS JIIOJIEH C Pa3HbIMU YOSKIACHUSIMH, KYyJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIOJIHEHHUS
yueOHBIX, T[IO3HABATEJIbHBIX U HCCIEIOBATEIbCKUX 3a/1a4, YBaXKUTEJIHHOTO
OTHOIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXJEHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEpKaHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJOHTEPCKOM JEATEIbHOCTH,

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAHHOCTH POCCUNCKOU TpaXXTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHUS K CBOEMY HapoJy, YYBCTBA OTBETCTBEHHOCTH IEpe]
Ponunon, ropmoctu 3a CBOM KpaH, CBOXO PoauHy, CBOM S3BIK M KYJIBTYpY,
MPOIILJIOE ¥ HACTOSIIee MHOTOHAIIMOHAILHOTO Hapoda Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHXEHUAM Poccuu B Hayke, HICKYCCTBE, CTIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUST OWOJOTUM B TO3HAHUU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3auute OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIEC PELICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYMBOTO OY/IyIIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJAHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'0 TMPHUHATHS LEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBUH C
TpaauiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHUE K MUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHU;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/ICUCTBUSA )KUBOM MPUPOJIbI U €€ IEHHOCTH;



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

5) ¢u3uYeckoro BOCHUTAHUSA, (POPMUPOBAHMS KYJLTYPbI 310POBbS U
3MOLMOHAJIBLHOTO 0JIArONOJIYyYHS:

NOHUMaHUE W peaju3anus 3J0pOBOTO U 0€30MacHOro o0pasza KU3HH
(3mopoBo€  THUTaHWE, COONIOJIEHWE TUTUECHUYECKUX TpaBWI W HODPM,
cOalaHCUPOBAHHBIM PpEXUM 3aHATUA W OTHbIXa, peryispHas ¢uznueckas
AKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXHMUYECKOMY 3/I0pPOBbIO;

NOHUMAaHUE IIEHHOCTH TMPaBUJl HWHIUBUIYATbHOTO W  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIHUX 3I0POBbIO U KU3HU JIIOACH;

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

6) Tpya10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYIOJIIOOUE;

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

UHTEpEC K pa3iudHbiM cdepaM MmpodecCUOHATBLHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun UM PeaU30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

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

7) 3KOJIOrM4eCKOTr0 BOCTIUTAHMS:

AKOJIOTMUECKU 11€JIECO00pa3HOe OTHOIICHUE K MPHUPOJE KAaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIIICHUE YPOBHSI DKOJOTMYECKOM KYJbTYphl: MPUOOPETCHUE OMbITA
IJIAHUPOBAHUSI TMOCTYNKOB UM OIIEHKM WX BO3MOXHBIX TOCIEACTBUI IS
OKPYKaOUIEN CPEJIbL;

OCO3HaHWE TI00ATBLHOTO XapaKTepa HKOJOTHYECKUX MpOOJIeM W TyTed ux
pelieHus;

CIIOCOOHOCTh HMCIOJB30BaTh MPHOOpETacMble MPU H3YYCHUU OHOJOTUU
3HAHUST W YMEHUS TPU PEIICHHH TPOoOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHUE  MPaBWJI  TOBEIEHUS B MPHUPOJE,
HAIlPaBJICHHBIX Ha COXPAaHEHHUE pPAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BUJOB,
aKocucTeM, Orocdepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIIMX BpPEH  OKPYKaAIOIIEH
IPUPOAHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIE JKOJIOTHYECKUE
MOCIIC/ICTBUS MIPEANPUHUMAEMBIX JEUCTBUI U MPEIOTBPAIATh UX;



HaJIMYKUE Pa3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIIBHOMN
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEINBHOCTH IKOJIOIMUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHM U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJITYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOM KYyJIbTYphl Kak CpEACTBa
B3aUMOJCICTBHS MEXIY JIFOJAbMU U NTO3HAHUS MUPA;

NOHUMaHUE Cchneuu(puKu OHOJOTMM KaK HAyKd, OCO3HaHUA €€ poJlu B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
IpeiCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPUPObl, YeJIOBEKa U
oOlIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH podsiem
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTHM OMOJIOTHMHU /JIi COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PEecypcHble  MpPOOJEeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTeH BBIXOJIA U3 INIO0ANbHBIX IKOJIOTHUYECKUX MPOOJIeM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCcOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYyYEHHUU OUOJOTMYECKUX 3HAHUU B ILEJX
NOBBIIIEHNUA OOMIeN KyJbTYpbl, €CTECTBEHHO-HayYHOW TI'pPaMOTHOCTH, KakK
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU OOydarommxcs, (GopMHpPyeMOi
pU U3YYECHUU OHOJIOTHH;

NOHUMaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHUSI SIBIICHUA OKPYXAIOIIEr0 MUpa U MPOUCXOIAIIUX B HEM HM3MEHEHUH,
yMeHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX (DakTOB H
UMEIOINXCS JAHHBIX C IIEJIbI0 OJYYE€HHSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA IS
peleHus mpodyieM B peajbHbIX )KU3HEHHBIX CUTYalIUsX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTbh OCYILECTBISATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIIBHOCTh NHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAHUN MO OHOJOTHUU B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHMsI yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUYUMble 175 (QOPMUPOBAHUS MHUPOBO33PEHUSI O00YyYaIOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOLIEHAYUYHbIE TOHSITHS, OTpakarouue
LEJIOCTHOCTh HAYYHOM KAapTUHBI MHUpa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIus, SABJICHHE, MPOLECC,
CUCTEMA, HAy4yHbIM (akT, NPUHUUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClieloBaHue,  HaONMIOJeHHe,  M3MEpPEHue, OKCHEPUMEHT U JIpyrue);
yYHUBEpCAJIbHbIE Yy4yeOHble JeHCTBUS (TIO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaroIue (dbopmMupoBaHue (G yHKUIMOHATBHOM
IPAMOTHOCTH W  COIIMAJIbHOM KOMIIETCHIIMM OOYyYaroluXxcsi; CIOCOOHOCTh
oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PCHUYECCKHE 3HAHWSA W yHUBEpPCAIbHBIC yYeOHbIC JIEHCTBHUS B
NIO3HABATEIbHON U COLMAIIBHON MPAKTHKE.

B pesynbrate wu3ydeHus OHOJOTMM Ha YpPOBHE CpPEJHEro OOIIEro
oOpa3zoBanuss y oOywatomerocs OyayT cHOpPMHpPOBAaHBI TO3HABATEIHHBIC
YHUBEPCAIbHBIC YI€OHbIE NEHCTBHUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHbBIC
NCHCTBUS, PETYJSITUBHBIC YHHUBEpPCAIbHBIE YyUeOHBIC JEUCTBHS, COBMECTHAs
JeSTEHHOCTD.

MeramnpeaMeTHbIE PE3yJIbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIeTro
o0pa30BaHus JTOJDKHBI OTPaXkaTh:

OBnajgenne YHUBEPCAJTbHBIMU y4eOHBbIMHU NM03HABATEJbHBIMH
AeCTBUAMM:

1) 6azoBble JIOTHYECKHE IeiiCTBHUSI:

CaMOCTOATENFHO  (OPMYJIHMpPOBATH W AKTyaIM3UPOBaTh  MPoOIIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh TMPU OCBOCHWU 3HAHUNW TPHUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanm3a, CHHTE3a, CPaBHEHHMS, KiIacCu(UKAIIU, 0000IICHHS ), paCKPBIBATh CMBICI
OMOJOTUYECKUX TOHSTHM (BBIACIATh WX XapaKTEpHbIE NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMU MTOHSATUSIMU);

OTIpEeNeNsTh 1EeNN NeATeIbHOCTH, 3a/laBas TapaMeTpbl M KPUTEPUH UX
JOCTHXKEHHUS, COOTHOCUTH PE3YJIbTAThI JACSITEILHOCTH C TTOCTABICHHBIMU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS U 0ObsICHEHUS (DaKTOB U SIBIICHUMN
KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TIO
aHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCCMATPUBAEMBIX
SIBIICHUAX, (DOPMYJIMPOBATH BHIBOJIBI U 3AKITIOYCHUS;

IPUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctsa s peCTaBIICHUS
CYIIIECTBCHHBIX CBS3¢H M OTHOIICHWW B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMM  Pa3HOrO  poOAa,  BBIABICHHBIX B Pa3jIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIAaH PEIIEHUs MPOOIEeMbl C YUETOM aHaIU3a UMEIOLIUXCS
MaTepHUaIbHbIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI NEATEIBHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH paboTy B  YCIOBUSX  PpEajbHOTIO,
BUPTYQJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE NeiCTBHUA:

BJIJIETh HAaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKAMM  paspelieHus MpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHUS IPAKTUYECKUX 3a]a4, IPUMEHECHHIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOb30BaTh PA3JIMYHBIE BUJBI JEATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpHpeTalud, NpeoOpa3oBaHUI0O M MPUMEHEHUIO B y4eOHBIX
CUTYalIUsIX, B TOM YKCJIE TIPU CO3/IAHUU YUEOHBIX U COLIMATIbHBIX MPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaIe€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpPMYIUPOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

BBISIBIIIT [IPUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJIM3HpOBaTh 3aJauvy,
BBIJIBUTaTh THUIOTE3Y €€ pElICHHs, HaXOAUTh apryMEHTHl I JOKa3aTeIbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELIEHNS;

AHAIM3UpPOBATh IIOJYYEHHBIE B XOAE€ PEUIECHUs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKHU OLICHUBATH MX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATh LIEJICHANPABICHHBIM TMOUCK MEPEHOCAa CPEICTB M CHOCOOOB
JEHCTBUS B TPOPECCUOHAITBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B TO3HABATENBHYIO M MPAKTUYECKYIO0 o0jacTtu
KU3HEACATEIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE HJIEH, NpEIaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHHS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAIUH (TEKCTe y4eOHOTO
nocoOus, Hay4yHO-TIONMYJSPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH



UHGOPMAIINIO PA3IMYHBIX BUIOB U (JOPM MPEACTABICHUS, KPUTHIECKH OICHUBATH
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITH PA3JIMYHBIE METOJbI MIPHU MOUCKE U
otOope Ouonornyeckor MHGOpMAIMU, HEOOXOIUMOM ISl BBHITIOJTHEHHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIIIEHCTBOBAThH KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3TIUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MpEACTaBICHUS
Oouosiornyeckoi nHPopManuu (Cxembl, rpaduKu, TuarpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KauecTBE CpejacTBa mpu pabore ¢
OWoJornYeckor HWH(pOpMaNUE: TPUMEHATh XUMHYECKHE, (Qu3ndeckue u
MaTeMaTUYeCKUe 3HAKW U CUMBOJIbI, (OpMynbl, abOpeBUATYpYy, HOMEHKJIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISATHOCTH,

BJIQJCTh  HABBIKAMH  pACIO3HABaHWUS W 3allUTHl  WH(pOpMaIuw,
UH(OPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€liCTBUSIMHU:

1) obmeHue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax >KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJOre WM JUCKYCCHUU TO CYIIECTBY OOCYXIaeMoi TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHHS OTHOCHUTEIHHO BBHITIOJHEHUS TIpejiaraeMon
3a/1a4u, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HIIMH JIPYTHUX YYACTHHKOB
JMajiora Uil JUCKYCCHH);

pacmo3HaBaTh HEBEpOAJbHbIE CpPEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIUH,
YMETh CMSITYaTh KOH(DIJIUKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOJCH, MIPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTh CBOW BO3PAKCHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIECTBAa KOMAHIHON W WHIWBHUIYATHHOU
paboThI IPH pelIEHUU OMOJIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS NP PEIICHUN yueOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NIEHCTBUN C YUYETOM OOIIMX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YIeHa KOJIJICKTHBA;



NPUHUMATh L€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JCUCTBUA 110 €€ JOCTHMIXKCHHUIO: COCTABJIATH IUIAH JEHUCTBHM,
pacmpenensiTh poiau ¢ Y4ETOM MHEHUW Y4YaCTHHUKOB, OOCYXJAaTh pPE3yJbTaThl
COBMECTHOM pabOThHI;

OIICHMBATh Kaue€CTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHHUKAa KOMAaH]Ibl B
001t pe3yabTar mo pa3paboTaHHBIM KPUTEPUSIM;

npe/iaraTb HOBBIE IIPOEKTHI, OLEHUBATh HJEW C TMO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEJECHUE B PA3IUYHBIX
CUTYalUsIX, TPOSABIIATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMH PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3anusi:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS IS BBISBICHUS TpoOJeM U HX
pElIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh HA OCHOBE OHOJOTMYECKHX 3HAHUU 1IeJIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICMCTBUAX M MOCTYIKaxX IO OTHOIIEHUIO K YKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYXKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO NIE€ATEIIBHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEILHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOATEJIbHO COCTaBJATh IJIaH pEHIeHUs MpodjeMbl ¢ y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

paciupsATh paMKy y4eOHOIro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHUII;

JIeJIaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIAUIUU B
pasHbIX OO0JacTAX 3HAHWN, MOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JECSTEIbHOCTD,
OIICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIQJICTh  HABBIKAMM  TIO3HABATEIBHOM  pedieKCMM  KaK  OCO3HAHUS
COBEpUIAEMbIX JICHCTBUA M MBICIUTEIbHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedICKCUU JJIsi OLIEHKH CUTYyalluH, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHIXKEHUIO;



IPUHUMATh MOTHBbI M apryMEHThl JAPYIMX MpPH aHAJIW3€ PE3yIbTaTOB
NEATENbHOCTH;

3) npuHsiTHE CeOsT M IPYTrUX:

NpPUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

NPUHUMATh MOTHBbI M apryMEHTbl APYIMX NIPU aHaIU3€ pe3yJIbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTHUX HA OIMIHUOKH;

pa3BHUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYTOTro YeJIOBEKa.
INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaThl OCBOEHHUSI COJEpXaHUs Yy4yeOHOTO MpeaMera
«buonorus» Ha yrayONE€HHOM ypOBHE OpPUEHTUPOBaHbI Ha oOOecleueHue
npoduibHOro  oOyueHus  oOydarommxcss  Ouosorud. OHM — BKIIIOYAIOT:
crienrduyeckue st OMOJOTHN HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUIM 1O
OCBOCHUIO, UHTEPNPETALIMU U NPeoOpPa30BAHUIO 3HAHUM, BUJIbI JIESITEIHLHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pEAbHBIX KU3HECHHBIX cUTyauusx. [IpenmeTHble pe3yabTaThl MPEACTABIEHBI MO
rojaM U3y4eHUs.

[IpeameTHBIC pe3yabTaThl OCBOCHUS ydeOHOTO Tipeamera «buomorus» B 10
KJlacce IOJMKHBI OTPaXaTh:

c(OpMHPOBAHHOCTh 3HAHWA O MECT€ W POJU OWOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHWU €CTECTBCHHO-HAYYHOW KApTUHBI MUpPaA, B
MO3HAHUU  3aKOHOB NPHUPOJBI U  PEIICHHH MpoOdJieM  palMOHAIBLHOIO
PUPOAOTIONIH30BAHUSA, O BKIIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJI0T Y,

BIAJCHUEC CHCTEMON  OHOJIOTHYCCKMX 3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATHS (JKU3HB, KIIETKA,
opraHusM, MeTaboNM3M, TOMEOCTa3, CaMOPETYJSIHS, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M Pa3BUTHE), OUOJIOTHYECKUE TECOPHUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHasi TeOpHst
HacienctBeHHoct T. Moprana), yuenuss (H. W. BaBumoBa — o 1neHTpax
MHOTOOOpa3usi ¥  TMPOUCXOXKACHHUS  KYJIbTYpHBIX  PACTeHM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIIJICHUS, YUCTOTHI TaMerT,
HE3aBUCUMOr0 HacienoBanuss [. MeHngens, TOMOJIOTUYECKHX PSAOB B
HacJIeICTBEHHOH N3MEHYUBOCTH H. n. BasuiioBa), IIPUHIIHATIBI
(KOMIIJIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMH HAYyYHOTI'O IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICOBAaHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEPEHUE,
HaOII0/IeHNUEe, SKCIIEPUMEHT);



YMEHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OakTepuil, rpuOOB, pacTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOECHUSI OPraHOB U CUCTEM
OpraHOB pPACTE€HUH, >KUBOTHBIX, YEJIOBEKa, IHPOIECCOB IKHU3IHEACITEIbHOCTH,
OPOTEKAIOLIMX B OpraHU3Max PAacTEHUH, *KUBOTHBIX U YEJIOBEKa, OMOJIOIMYECKUX
poueccoB: 0OMeHa BelecTB (MeTabonu3M), MPEeBPALCHUs] SHEPTUU, OpOKEHUs,
aBTOTPO(PHOIO U reTepoTpOPHOro TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHUHTE3A,
MHUTO33, M€H03a, TaMeTOreHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO PAa3BUTHS,
Pa3MHOXKEHHUS,  WHIUMBUAYaJIbHOIO  pPa3BUTHS  opraHu3Ma  (OHTOIEHE3a),
B3aMMO/IEUCTBUS F€HOB, T'€TEPO3KCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHaBJIMBAaTh B3aUMOCBS3M MEXJy OpPraHOMJAMHU KIETKM U HUX
(GYHKIMSIMH, CTPOSHHEM KIETOK pa3HBIX TKaHEW W WX (QYHKIUSIMH, MEXITY
OpraHaMl W CHCTEMaMH OPTraHOB y PACTCHH, XKMBOTHBIX W YEJIOBEKa U UX
(YHKIMAMM, MEXIYy CHUCTEMaMHM OpPraHOB M MX (QYHKUMAMH, MEXKIY dTalaMmu
oOMeHa BeIIeCTB, dTallaMy KJIECTOYHOTO IMKJIA ¥ KU3HEHHBIX ITUKIJIOB OPTaHNU3MOB,
sTanamMu >MOPUOHAIBHOTO Pa3BUTHS, T€HOTUNIOM U (PEHOTUIIOM, (PEHOTUIIOM U
dbakTopaMu cpejibl OOUTAHUS;

YMEHUE BBISIBIATH OTIMYUTEIbHBIC TMPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHHUIA, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIUE AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJHUKY JUIS JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTHYECKUX TPy,

YMEHHUE pelIaTh OMOIOTUIECKUE 3a]]a4t, BBISBIISITh IPUINHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMI OMOJIOTUYECKUMU TIPOIIECCAMH U SBIICHUSIMH, J€TaTh
BBIBOJIbI ¥ IPOTHO3BI HA OCHOBAHHH TOJIYYE€HHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATh JTA0OPATOPHBIE M NPAKTUYECKUE PabdOThl, COONIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U TaO0paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIBbHBIMH
cpeacTBamMu, (QOpMYyIUpys LEdb HCCIEeNOBaHMs, AaHATU3UPOBATh MOJIYYCHHbBIE
pe3yNabTaThl U I€TaTh BHIBOJBL;

YMEHHE Y4YacCTBOBaTh B y4e€OHO-HCCIICIOBATEILCKONW padoTe MO OMOJIOTHH,
AKOJIOTUM U MEIUIMHE, TMPOBOJMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYCHHBbIE  pe3yJNbTaThl HA  YYEHHYECKHX
KOH(EPEHITUSX;

YMEHUE OLIEHWBAaTh 3TUYECKUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
oOmactu  OuosorMd ¥ MEAMUMHBI  (KJIOHUPOBaHUE,  HCKYCCTBEHHOE
OILJIOJIOTBOPEHHE, HANPABIEHHOE W3MEHEHHE T'€HOMa M CO3JlaHUE TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymied MpogecCuoHAIbHON
JeSTENbHOCTA B 00JacTH OWOJIOTHH, MEJAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJILCKOTO XO3SIMCTBA, MUINEBOM MPOMBIIIEHHOCTH, YIIAyOasTh MO3HABATEIbHBIN
UHTEpPEC, HAMIPABJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MpOQeccuu u
POJOJKEHNE OHOJOTHYECKOro 00pa3oBaHMs B OpraHuU3alUsX CpPEIHEro
po(ecCHOHaNBLHOTO U BBICIIETO 00pa30BaHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSA ydyeOHOTO Tpenmera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OUOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAy4YHON
KApPTUHBl MHUpa, B IO3HAHUHM 3aKOHOB MPHUPOABI M PELICHHH SKOJOTMYECKHX
npoOsieM 4YeloBEeYecTBa, a TakKe€ B PEHIEHMH BOIPOCOB PAIIMOHAIBLHOIO
IPUPOJIONIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIICHUS K TIPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHY;

YMEHHE BIAJIETh CHCTEMOW OMOJOTMYECKHMX 3HAHUM, KOTOpas BKIHOYAET
OMpeJeNeHUs] W IOHUMAHWE CYIIHOCTH OCHOBOIOJIAralolux OUOJIOrMYEeCKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcUcTema, Ouocdepa), OHONOrHUYECKUE TEOpUU
(aBosrorinonHas reopus Y. JlapBuHa, CUHTETUYECKAs TEOPHS ABOJIOIUH), YUCHUS
(A. H. CeepuoBa — 0 nmyTax M HamnpaBlieHUsX 3Boitonuu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrsa K. M. bopa), mpaBuna (munumyma HO. JluOuxa,
AKOJIOTMYECKON MUpaMUIbl SHEPruM), Tumnore3bl (rumore3a «mupa PHK» V.
I'unGepra);

YyMEHUE  BJIaJIETh  OCHOBHBIMH  METOJaMU  HAYYHOTO  TO3HAHUS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 0OBEKTOB U IKOCUCTEM
(omucaHue, W3MEpeHHE, HAONIOJCHHUE, DKCIICPUMEHT), CIOCO0aMH BBISIBICHUS M
OIICHKH aHTPOIOTE€HHBIX U3MEHEHU B PUPOJIE;

YMEHHE BBIJCIATh CYIICCTBCHHBIC TMPU3HAKHA: BHUIOB, OHOTEOIICHO30B,
HKOCHCTEM U Ouocdepbl, CTaOMIM3UPYIOLIEro, ABIXKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, aJJIONAaTPUUECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI OBOJTIOIMN HA TEHOMOH I OMYJISIINAH,
PUCTIOCOOJICHHOCTH OPTaHMW3MOB K cpeie OOWTaHWs, YepeOBaHUs HAIPABICHUM
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBS3M MEXKIYy MPOIECCAMH 3BOIIOLINH,
JIBKYIIUMU CHJIaMH aHTPOIIOr€HEe3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABJIATh  OTJIMYUTENIbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
IIPUCITIOCOOJICHHOCTh BHUJIOB K Cpejic OOMTaHWs, aOMOTHYECKUX U OHOTHYCCKHUX



KOMITIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBS3€H OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOIEHHBIX U3MEHEHHUM B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONIME aAPTYMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIHMKY JIJIsl JI0Ka3aTeIbCTBA POJACTBA OPTaHU3MOB PA3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U Cpeibl OOUTaHUS, CAMHCTBA
YeJIIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAHEHUS MHOrooOpas3usi BHUIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIbI U YETOBEUECTBA;

yYMEHHE peliaTh OUOJIOrHYecKre 3aauu, BbIABISATh MPUUYMHHO-CIIEICTBEHHbIE
CBSI3U MEX]y UCCIIETYEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIBI ¥ IPOTHO3bI HA OCHOBAHUU MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHME BBINOIHATh JTA0OPATOPHBIE U MPAKTUYECKHUE pabOThl, COOMIOAATH
npaBujia Mpu padboTe ¢ y4eOHBIM U JIa0OpPaTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPITh WX OSKCICPUMECHTAIbHBIMU
cpenctBamMu, (GOpMYIHpPYs 1eJib HCCIEeNOBaHUSA, AHAIU3UPOBATH TOJyUYEHHbIE
PE3yNbTATHI U JIeJIaTh BEIBOBI;

yMEHHE y4acTBOBAaTh B y4e€OHO-HCCIIENOBATEILCKOM paboTe 1Mo OMOJIOTHH,
9KOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEJACTaBIATH  IOJYYCHHBIC  pe3yJbTaThl HAa  YYCHHUUYECKHX
KOH(EepEeHIUSX;

YMEHHE OIICHUBATh THIIOTE3bl M TEOPUU O TIPOMCXOXKICHNUHN JKU3HHU, YEITOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIACACTBUSAX M CIIOCO0aX MPEIOTBPAIICHHUS
r100aIbHBIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oynymied mnpodeccuoHanbHON
JESATENHHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTHHU, TPUPOIOTIOIL30BAHUSI, METUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEITHLCKOTO XO3SAWCTBA, MHUIICBOU
IIPOMBITIUICHHOCTH, YTAyONsTh TO3HABATEIbHBI WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEW mpodeccun U MPOJOJDKEHHUE
OMOIOrHUeCcKOro 00pa3oBaHusl B OPTaHHU3AIUSAX CPETHETO MPO(EeCcCCHOHANIBHOTO U
BBICIIET0 00Opa30BaHMUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoanuectBo yacos DJIeKTPOHHbIE
HaunMeHoBaHMe pa3iesioB U TeM (uu¢posbie)
Ne i/ Kourpoabnbie | IIpakTnyeckue
MPOrpamMmmbl Bcero o0pa3oBaTesibHbIE
padoTbI padoThI pecypeni
1 Buonorus xak Hayka
2 JKuBble cucTEeMBbI M UX U3y4EHUE
3 Buonorus xierku 0.5
4 XuMHU4YecKasi OpraHu3anys KIETKU 10 1
) Crpoenue u QyHKIIUH KIETKH 8
5 OOMeH BeleCTB U MpeBpallleHue SHEPTHH B 9 1
KJIETKe
7 Hacnencreennas nnpopmanus u 9 0.5
peanusanus e€ B KJIeTKe
JKU3HEHHBIN UK KIETKU 6 1
Crpoenue 1 pyHKIIMN OpraHU3MOB 17 1.5
10 Pa3smHOXeEHME U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eHernka — Hayka O HaCIEICTBEHHOCTHU U 5 05
U3MEHYMBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'enernka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MoB 4 1
16 buorexHonorus u cuHTETUYECKasT OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB II0O ITPOTPAMME

102

13




11 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kourpoabnbie | IlpakTnyeckue
NMPOrpaMMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
1 3apox/ieHHe U pa3BUTHE 3BOIIOLIMOHHBIX 4
TIPEACTABICHUIN B OMOIOTUH
Mukpo3Bononus U €€ pe3yabTaTbl 14 2
Maxkpo3Bomonus U €€ pe3ysbTaThl 6
[IpoucxoxaeHue v pa3sBUTHE XKU3HU Ha
4 P 8 P 15 15
3emie
5 [IpoucxoxneHne yeaoBeKa — aHTPOIOTeHE3 10 1
DKoJorusi — Hayka O B3aMMOOTHOIIEHHSX
6 OpPTraHKW3MOB U HAJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karollen cpenon
Opranusmsl 1 cpea OOuTaHUs 1.5
DKoorusi BUA0B U OIS 0.5
DKonorusi coo0ImecTB. DKOIOrHYECKUE
9 12 0.5
CHCTEMBI
10 Buocdepa — riobanbHast sxkocucTeMa
11 UYenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHHUE
10 KJTACC

Ne

/o

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoTbI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbIe
oOpa3oBaTe/ibHbIE

pecypchbl

buonorus kak KOMILIEKCHas HayKa 1 KaKk
4aCTb COBPEMECHHOI'O O6HleCTBa

JKuBbIe cCTEMBI U UX CBOICTBA

ypOBHeBaﬂ OopraHu3anus )XKUBbBIX CUCTEM

HcTopust OTKpBITHS U U3YUEHUS KIETKU.
Knerounas teopust

MeTtoab1 MOJNEKYISIPHOM U KJIETOYHOH
ouonorun. [Ipakruyeckas pabora
«3yueHne MeTo10B KIETOYHOU OMOJIOTUU
(xpomatorpadusi, anexrpodopes,

g depeHnnaTpHoe SHTPU(YrupoBaHHe,
ITLIP)»

0.5

XUMHUYECKUH COCTaB KJIETKUA

MI/IHepaJILHBIe BC€IICCTBA KJIICTKH, UX
Ouonornyeckas poJib

OpFaHI/I‘IeCKI/Ie BCIICCTBA KJIICTKU — OCIIKH.

JlaGopaTopHas pabora «OO0Hapyx)eHHE
OCJIKOB C ITOMOIIBI0 KA9eCTBEHHBIX
peaxkuuin»

0.5

CaoiicTBa, Kaccupukanus u GyHKIUN
0eKoB




OpF AHHYCCKHUEC BCIICCTBA KIICTKHU —

10
YTJIEBOJIBI

11 Opranuyeckrie BEeIECTBA KIETKH —

JIUTTH TG
Hyxkneunnoseie kucnorsl. JIHK n PHK.

12 JlaboparopHas pabora «MccnenoBanue 05
HYKJICMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHH3MOBY

13 Crpoenne u pynkiuu ATO. [pyrue
nykneosuarpudocharsr (HTD)

14 CexBenupoBanue JIHK. Meroast
T€HOMHUKH, TPAHCKPUIITOMUKHU, IPOTEOMUKH

15 Metonbl CTpYKTYypHOI OHOTOruu

16 Tune! knerok. [Ipokapuornyeckas KieTka
CtpoeHune 3yKapuOTHYECKOM KIETKH.

17 IIpaktuyeckas padora «M3yueHue cBOICTB 0.5
KJIETOYHOU MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJISTKH
OnnomeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckas padora «M3yuenune 05
JBVKEHUS IUTOILIa3MBI B PACTUTEIIBHBIX
KIIETKaX»

ITonyaBTOHOMHBIE OpraHOM bl KJIETKH:

20 MUTOXOHJIpUH, TIacTUbL. JlabopaTopHas 05
pabora «VccrenoBanue miasMonn3a u '
JIETIIa3MOIN3a B PACTUTEIBHBIX KIETKaX»

21 HememOpanHbIie OpraHoOuAbI KIETKA

22 Crpoenue u GpyHKIUY s11pa




23

CpaBHUTENbHAS XapaKTEPUCTHUKA KIIETOK
aykapuort. JlaboparopHas pabora
«M3yueHune cTpoeHHUs KIETOK pa3IMYHbIX
OpPTaHU3MOBY»

0.5

24

AccuMuISIIMSL U JUCCUMMJIIALIUS — JBE
CTOpOHBI MeTabonu3Ma. Turbsl oOMeHa
BemiecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaIUTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMHIIa3bl WIIH
KaTasasbl)»

25

DepMEHTATUBHBIA XapaKTep pPeaKuil
KJIeTO4YHOr0 MeTabonu3ma. JlaboparopHas
pabora «M3ydeHne pepMEHTATUBHOTO
pacIIeruIeHus IepOKCHIa BOAOPO/IA B
PACTUTCIIBHBIX U )KUBOTHBIX KJICTKAX»

0.5

26

benku-akTuBaTOphl U OENKU-UHTUOUTOPHI

27

ABTOTpOQHBIN TUII OOMEHA BELIECTB

28

dorocuuTe’

29

XemocuHTes. JJabopaTopHas pabora
«CpaBHeHue nporeccoB (oTocHHTE3a U
XEMOCHHTE3a»

0.5

30

AmnaspoOHbIe opranu3mbl. Buisl OposxeHus.
JlabGopaTopHas pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUS M IBIXAHUSD)

31

AdpoOHBIE OPTaHU3MBI. JTaIlbI
SHEPreTUIEeCKOro oOMeHa

32

DHeprusi MeMOPaHHOTO I'PaueHTa
npotoHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peaknun MaTpu4HOro cCuHTE3a
34 Tpanckpunius — mMarpuunslid cuare3 PHK
35 Tpaucnsiiust u e€ dTarbl
36 Komuposanue amunokucior. Pois
pubocom B OMocuHTE3€e Oenka
37 Opranuzanus reHoMa y IpoKapuoT U
9yKapuoT
38 MornekynspHble MEXaHU3MbI 3KCIIPECCUU
TEHOB y 9YKapuoT
Bupycbl — BHeK1eTOUHbIE (POPMBI KUZHU U
39 obnmurarHble mapa3uThl. [IpakTrueckas 0.5
pabota «Co31aHue MoJIeTH BUPYyCa»
40 Bupychsle 3a0oneBanus yenoBeka,
KUBOTHBIX, paCTEHUI
41 HanorexHonoruu B OMOIOTUY U MEIULIMHE
42 JKHW3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas pabora
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIMpenapaTax»»
45 JleneHne KIECTKH — MHTO3
Tunsl k1etok. KaprokuHes 1 HIUTOKUHES.
46 JlaboparopHas pabora «Habnronenne 05
MHUTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIMpEIapaTax)»
47 Perynsus >kM3HEHHOTO IIUKJIa KIETOK




48

OpF AaHHM3M KaK CIMHOC 1ICJI0C

Txanu pactenuit. Jlaboparopnas padora

49 . - 0.5
«3ydenue TkaHe# pacTeHui»
TkaHM KUBOTHBIX U YEIOBEKA.

50 JlabopaTopHas pabora «/3ydeHue TkaHen 0.5
KUBOTHBIX)»
Opransl. Cucremsl opraHoB. JlabopaTopHast

51 pabota «/3yueHue opraHoB IIBETKOBOT'O 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBM>KEHHE OpTraHU3MOB

54 [Tutanue opraHu3MoB

55 ITuTanue NO3BOHOYHBIX )KUBOTHBIX.
[MumnieBapuTenbpHas ccTeMa YeloBeKa

56 JIpIxaHue opraHu3MoB

57 JIbIxaHue MO3BOHOYHBIX )KUBOTHBIX U
9eJoBeKa

58 TpaHCTIOPT BEMIECTB y OPraHU3MOB

59 KpoBeHocHas cuctema mo3BOHOYHBIX
KUBOTHBIX U YEIOBEKa

60 Brienenue y opranu3mMoB

61 3amyTa y OpraHu3MoB

62 NmMmyHHas cucTema JenoBeka

63 PaznpaxuMocTp u perynsnus y
OpraHu3MOB

64 ['ymopanbHast peryssius 1 YHIOKpUHHAs

CUCTEMA )KXUBOTHBIX M YCJIIOBCKA




65

(DOpMLI Pa3MHOKCHHA OPTaHU3MOB

66

ITonoBoe pasMHOXKEHUE

67

Metios

68

I'ametorenes. O6pa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIEeTOK. JlabopaTopHas pabora
«/3y4eHne CTpOCHHS MOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOIIpenaparax»

0.5

69

NunnBuayansHOE pa3BUTHE OPTAHU3MOB —
OHTOI'€HE3

70

3akiajKa OpraHoB U TKaHEW U3
3apO/IBIIIEBHIX JINCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlabGopaTopHas pabora «BrisiBieHue
MPU3HAKOB CXOJICTBA 3aPOJIBIIICH
MO3BOHOYHBIX KHBOTHBIX)»

0.5

72

Pa3mMHoOxeHMe U pa3BUTHE PACTEHUM.
JlabopartopHas pabora «CTpoeHHE OPraHoB
Pa3MHOXEHUS BBICIITUX PACTCHUID)

0.5

73

HCTOpI/ISI CTAaHOBJICHUS U Pa3BUTUSA
TCHCTUKH KaK HayKH

74

OCHOBHBIE TIOHATHS U CUMBOJIbI TCHETHUKH.
JlabopatopHas pabora «/Ipozoduna kak
00BEKT reHETHYECKUX UCCIIEIOBAHUID)

0.5

75

3aKOHOMEPHOCTH HACJIe10BaHUS
npu3HaKoB. MoHOTHOpUAHOE
ckpermBanue. [Ipaktuueckas pabora
"N3yueHue pe3ynbTaTOB MOHOTHOPHTHOTO
CKpeluBaHus y Jpo30¢puib"

0.5




]_II/ITO.IIOFI/I‘{CCKI/IC OCHOBBbI MOHOFI/I6pI/I,[[HOFO

76 1
CKpEeILMBAHUS
77 Ananusupyroniee ckpemubanue. Hermonxoe 1
JIOMHUHUPOBAHHE
JluruOpuiHOE CKpeIMBaHHE.
78 [TpakTudeckas padora «3ydeHnue 1 05
pe3yabTaTOB TUTHOPHUIHOTO CKPEITUBAHUS '
y Ip030GUIIBD»
79 [uronornyecknue OCHOBBI AUTUOPUTHOTO 1
CKpEIINBaHUS
80 CueruieHHOE HaclIeJOBaHUE MPHU3HAKOB 1
81 XpOMOCOMHasl TEOpHUsI HACJIEACTBEHHOCTH 1
82 I'eneruka mona 1
83 I'enoTun Kax 1eJI0CTHAs cUcTeMa 1
84 ['enernueckuii KOHTPOJIb Pa3BUTHUS 1
pacTeHUM, )KUBOTHBIX U YEIIOBEKA
85 N3meHunBOCTh pHU3HAKOB. Buibl 1
U3MEHYUBOCTH
86 MomuurkannoHHass N3MEHYHBOCTh 1
BapuanuvoHHBIN psii ¥ BapralMOHHAs
kpuBasi. JlaboparopHas pabora
87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 05
MOAU(UKAITMOHHONW U3MEHYMBOCTH. '
[TocTpoenue BapuaMOHHOIO psAA U
BapHalMOHHON KPUBOM»
88 I'enoTunuyueckas N3MEHUYNBOCTbD. 1
KoMOuHaTnBHas ©3MEHUNBOCTh
89 MyTarmoHHast K3MEHYHUBOCTb. 1 0.5




[Ipaktuyeckas padora «Myranuu y
npo30(huITbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTAI[IOHHOTO IIPOoLiecca.
OnureHeTHKa v SIUT€HOMHKA

91

I'eneruka yenoseka. [IpakTuueckas pabora
«CocTaBieHle U aHAJIU3 POAOCIOBHOM

0.5

92

Mertonasl MeIUIIMHCKON T€HETUKN

93

3HaueHuEe MEIULIMHCKON T'€HETUKU B
MPEIOTBPAIICHUH M JICYCHUN TeHETHYCCKUX
3a00JIeBaHUIl YeJI0BEKA

94

OCHOBHBIE ITOHATHS CCJICKIINU.
JlaboparopHas pabora «I3yueHue copToB
KYJAbTYPHBIX PACTEHHUI U TIOPOJT TOMAIITHUX
KUBOTHBIX»

0.5

95

MeTtonpl CENEKITMOHHON pabOoTHI.
JlaboparopHas pabora «/3ydueHne MeTo0B
CEJICKIIMU PaCTCHUII»

0.5

96

JIOCTH>KEHHUS CENEKIUU PacTEHUI U
KUBOTHBIX. [IpakTiyeckas pabora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHE U UCIIOIb30BaHHE
TEHETUYECKUX PECYPCOB

98

buoTtexHomorus kak Hayka u OTpaciib
npousBozcTBa. [IpakTuueckas pabora
«M3ydeHne 0ObEKTOB OMOTEXHOIOT I

0.5

99

OCHOBHbBIE HAMIPABIICHUS CHHTECTHYCCKOM
OUOJIOrMH




100

XpOMOCOMHaﬂ 1 I'CHHAasl UHKCHCPHUA

101 MenuinHcKre OMOTEXHOIOI NI
PesepBHbiii ypok. [loBTOpEeHue,
102 y 1
0000111eHNE, CHCTEMATH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO HACOB I10 102 135

[TPOI'PAMME




11 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne ara u@poBbIe
w/n Tema ypoka Beero Koutpoasnbie | IlpakTuueckue fllfiyqeﬂl/lﬂ (1)[6[()1;1;0B3Teﬂbﬂble
padoThI padoThI pecypebi
1 OpomonuonHas teopus Y. [lapsuna 1
) JIBYDKYIIME CUITBI SBOJIIOLIMU BUAOB 110 Y. 1
HapBuny
3 boprba 3a cymecTBoBaHME, €CTECTBEHHBIM 1
¥ UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
9BOJIIOLIH
5 DTarbl HBOIIOIIMOHHOIO MpoIlecca: 1
MUKPOIBOIIOIMS ¥ MaKpPOIBOIIOIHS
6 [Momynsus — sneMeHTapHas eAUHULA 1
3BOJIIOLIMH
3aKOH T€HEeTUYECKOro paBHOBecHs J[xk.
7 Xapnu, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsiBIeHNE U3MEHYUBOCTH Y '
0co0eli 0THOTO BUIA»
8 OneMeHTapHbIe GaKTOPbI 3BOJIIOLUN 1
9 O dext ocHoBarensd. Dpdexr 1
OYTBIJIOYHOT'O TOPJIBIIIKA
10 Murpanuu. M30080uu O yJIsaui: 1
reorpaduyeckas, Ouosornueckas
11 EctectBeHHbIil 0TOOp — HaIpaBIISIIOIIHMA 1
(hakTop IBOITOLINH




12

[Tonoroii oT60p

13

[Ipucnoco0IeHHOCTh OPraHU3MOB KaK
pe3yNnbTaT MUKPOIBOIOIINH.
JlabopaTopnas pabora «3yuenue
apoMop(h030B U UANOAAATITAIIUNHN Y
pacTeHH U )KUBOTHBIX)

0.5

14

[Tpumeps! npucocobaeHU Y OpraHU3MOB:

Mopdomoruueckue, PU3NOIOTHIECKUE,
OHMOXMMHUYCCKHUE, IIOBEICHYECKUE.
JlaGopatophas pabota «IIpucnocoGnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
[EJIECO00Pa3HOCTh)»

0.5

15

Bupn, ero kputepuu u CTpyKkTypa.
JlaGoparophas pabora «CpaBHEHUE BUJIOB
110 MOP(OITOrHUECKOMY KPUTEPHIO»

0.5

16

Ctpykrypa Buaa

17

Bunoobpa3oBanue kak pe3ynbTar
MHUKPO3BOIIOIUU

18

CBs13b MHKPOSBOJIIOIHHU U SITUACMHUOJIOTNHN

19

MaKp03BOJIIOL[PI$I. IlameoHTOIOrNUECKIE
MCTOJbI U3YUCHUA 3BOJIOLUN

20

buoreorpadguieckne MeToabl U3YUEHUS
SBOITIOLUH

21

OMOPHOIOrHYECKHE U CPAaBHUTEIHHO-
MoOp(]oIoruyeckre MeToAbl U3y4eHus
9BOJIIOLUU

22

MOJ'IeKy.]'IHpHO-FeHeTI/I‘leCKI/IC,
OMOXMMHUYECKHE M MATEMATHUYCCKIE




MCTO/JbI U3YUCHUA DBOJIOLUU

23 OO111e 3aKOHOMEPHOCTHU 3BOTIOLMH
24 AnantuBHas panuanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIIOLIUN
25 Hay4Hble runoTe3bl IpOMCX 0K ACHUS
JKU3HU Ha 3emiie
26 JloHay4HbIe IPEJICTABICHUS O 3apOXKACHUU
KU3HH
27 OCHOBHBIE 3Talbl HEOPraHUYECKON
IBOJIIOIUH
28 ['unoresbl 3apoXKACHUS )KU3HU
HcTopus 3eminn 1 METO/IBI €€ U3yUCHUSI.
29 JlaGoparopHas pabota «/3ydeHue u 05
OIMCaHHE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHble 3Tarsr opraHnveckomn
9BOJIIOLIH
31 DBOIIOLUS SYKapUOT
OCHOBHBIE 3TaIbl YBOTIOIHH
39 pactutensHoro mupa. [Ipakruueckas
pabora «3yueHue ocooeHHOCTEH 05
CTPOEHUS PaCTEHUH Pa3HBIX OTAEIOB)»
33 OCHOBHBIE 3TaIbI YBOJIOIIH KHBOTHOTO
MHpa
DBooLUs )KUBOTHBIX. [IpakTHueckas
34 pabota «/3ydyenue ocobeHHOCTeMH 0.5
CTPOCHUS TIO3BOHOYHBIX )KUBOTHBIX)
35 PazButHe xxu3HM Ha 3eMIie 10 Ipam U




rnepuoaam

MaccoBbie BbIMUPAHUSA — SKOJOT'MYCCKUC

36 KPHU3HUCHI MPOILIOTO

37 CoBpeMEeHHBIN HKOJIOTMYECKUI KPU3HC, ET0
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro
IPOIILIOTO

39 OCHOBHBIE CHCTEMATUIECKHUE TPYIIIBI
OpPTaHHU3MOB

40 AHTpONONIOrusi — HaykKa O YEJIOBEKE

41 PasButne npeacrasieHui o
MIPOUCXOKJIEHUHU YeTIOBEeKa
MecTo 4yenoBeka B CUCTEME
opranuueckoro mupa. JJaboparopnas

42 pabora «M3ydyenne ocoOeHHOCTEN 0.5
CTPOCHHS CKElleTa YeJI0BEeKa, CBSI3aHHBIX C
PSIMOX 0K ACHUEM»

43 JIBrKyIiMe cujibl aHTPOIOreHe3a

44 CootHolieHne OUOIOrHYeCKUX U
COLIMAbHBIX (PAKTOPOB B AHTPOIIOTE€HE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneoreneruka u najseoreHOMHKa

47 DBOJIOIHUS COBPEMEHHOT'0 YeNTOBEKa
Uenoseueckue pachl. [IpakTuueckas

48 pabota «/3y4eHHEe IKOIOTHUSCKUX 0.5
aJanTalnuril 4YeI0BEKa

49 MeXIUCIUTUTHHAPHBIE METOTBI

AHTPOIIOJIOTUHN




50 3apoKICHNE U PA3BUTUE KOOI 1
Mertons! skonoruu. Jlaboparopuas padota

51 «/3y4eHne METOIOB IKOJIOTHYECKUX 1 0.5
VCCIIEIOBAHUI

52 3Ha4YeHNE SKOIOTUICCKAX 3HAHUHN JITIst 1
YeJoBeKa

53 Dkonornveckue GaxTopbl 1
Abuoruueckue gaxtopsl. CBET Kak

54 sKonoruueckuii gpaxrop. JlaboparopHas 1 05
pabota «BrIsiBiIeHHE TPUCTOCOOTCHHIA '
OpPTraHU3MOB K BITUSTHUIO CBETa
AbGuotnueckue paktopsl. Temreparypa
KaK KOJIOTHUECKH (hakTop.

55 JlaGopaTopHas pabora «BplisiBIeHHE 1 0.5
IPUCIIOCOOJICHUI OPTaHU3MOB K BIIUSTHUIO
TEMIIepaTypbl»
Abuorndeckue GakTopsl. BiaxxHOCTb Kak

56 sKosoruueckuil gpaxrop. JlaboparopHas 1 05
pabora « AHaTOMHUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHUS»

o7 Cpenpl 00UTaHUS OpraHU3MOB 1

58 buronormnueckne puTMbI 1

59 Kuznennsle GopMbl OPraHU3MOB 1

60 buornueckue pakropsl 1
3HaueHre OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISL CYIIECTBOBAHUS OPTaHU3MOB B CpeJie 1
oOuTaHU

62 DKOIIOrNYeCKUe XapaKTePUCTUKU 1




nonyJjsanunu

OCHOBHBIC TOKA3aTEIIN MOMmyJIAUuu:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3pacTHAs U
TIOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKa3aTEIN O YISIIHH:

64 POXKIaEMOCTh, IPHPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPAIIUU

65 DKonorudeckasi CTpykTypa Momyssiuu

66 JlnHamuKa MONyJSIUU U €€ PeryIsius

67 KpuBsie pocta 4ncIIeHHOCTH MOMYIISALNY.
KpuBbie BbKUBaHUS
DKonoruyeckasi HAIIA BUA.

68 JlabopaTopHas pabora «IIpucnocobnenust 0.5
CEMSIH PaCTEHUM K PaCCEIICHUIO»

69 Bup xak cucrema momynsnuit

20 3aKOHOMEPHOCTH TIOBEACHUS 1 MUTPAITHA
YKUBOTHBIX

71 Coo011ecTBO OPraHu3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKpbITasi cHCTeMa

73 KpyroBopor BemiecTs 1 MOTOK YHEPTUHU B
9KOCUCTEME

74 OCHOBHbBIE MOKa3aTEIN YKOCUCTEMBI

75 DKOJIOrM4ecKre MUPAMUIbI

76 N3meHeHus coo0IIecTB — CYKIIECCHH

77 [TpupoanbIe SKOCHCTEMBI. DKOCHCTEMBI
03€p U peK. IKOCUCTEMbI MOPEIl 1 OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTENEH, NyCThIHb

79 AHTpONOreHHbIE IKOCUCTEMBI

80 Ypboskocucremsl. [IpakTudeckas pabora 05
«M3ydenue u onucanue ypo03KOCUCTEMBI» '
3aKkOHOMEpHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBHI OPTaHNU3MOB B
IKOCHUCTEMAX
MexaHu3MBbl BO3JIEHCTBUS 3arPsI3HEHAN

82 pa3HBIX TUIIOB Ha CYOOpPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISLUOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obuieruianerapaas 060104Ka
3emiu

84 Yuenne B. U. Bepranckoro o 6uochepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
6uochepsl

86 KpyroBopots! BemiecTs u
OMOre0OXMMHUYECKUE LIUKIIbI

87 3oHasbHOCTH Onocdepbl. OCHOBHBIE
OMOMBI CyIIIN

88 YceroitunBocTh OMocheps

89 DKOJIOrn4ecKrue KpU3UChl U UX MPUUUHBI

90 BozneiicTBue uenoseka Ha 6uochepy

91 AHTpOIIOreHHOEe BO3/ICHCTBHE Ha
paCTUTENIbHBIN U KUBOTHBIA MU

92 OxpanHa mpupoIbl

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYMBOTO




PAa3BUTHUA YCTIOBCUCCTBA U IPUPOJbI

PanuonansHOE MMpUpPOAOIIOJIb30BAHUC U

94 COXpaHEeHHEe OMOJIOTHUYECKOTO 1
pazHoobOpasus 3emiu

95 Q§o6meHne 1o TemMe «MHUKPOIBOIIOIUS U 1
e€ pe3ynbTaTh»

96 Q§06meHne 1o TemMe «MaKkpOodIBOIIOLUS U 1
e€ pe3ynbTaThl»

97 O606menue no teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HHU HA 3eMIIe)

98 O6o006menue no reme «IIpoucxoxaenue 1
YeJIOBeKa — aHTPOIIOTCHE3)

99 O06o0menune o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIIICHUSX OPTaHU3MOB)

100 O06061meHune o Teme «Opraiusmsl U cpea 1
OOUTaHUSI»

101 0606H16H1/fe 1o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISITTHIA

102 O606mmenue o Teme «buocdepa — 1
riobanabHasi 3KOCHCTEMAY

OBILIEE KOJIMYECTBO YACOB I1O 102 75

[NPOI'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* buonorus, 10 knacc/ [laceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue;
nox penakuueit [Taceunuka B.B., Akimoneproe o0miectBo «M3aaTenbeTBo
«IIpocBemenue»

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., PyomioB A.M. u
npyrue; nox penakuueit [laceunnka B.B., AknronepHoe o01iecTBo

«HSI[&TGJ'II:CTBO <<Hp00BemeHHe>>

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

buonorus. 10 knacc : yaeOHUK 111 00111e00pa30BaTEeIbHBIX YUPEKICHHH
yrnyonéunslii ypoBens / [B.B. [laceunuk u np.] ; mox pen. B.B. Ilaceunnka. — 2-¢
m3a. — M. : [Ipoceemenue, 2020. — 336 c. : wi. — (JIuaMs )XU3HN).

buonorus. 11 knacc : yaeOHUK U1 00111e00pa30BaTEeIbHBIX YUPEIKICHHH
yrnyonéunslii ypoBens / [B.B. [laceunuk u np.] ; mox pen. B.B. [Taceunnka. — 2-¢
m3a. — M. : [Ipoceemenue, 2020. — 320 c. : wi. — (JIuaMS )XU3HN).

Bbuonorus. [Toypounsie pazpaborku. 10-11 kiaccsl : yaeGHOe mocodue s
0011e00pa3oBaTeNbHBIX YUPESKACHUH ; yriayOonénusiii yposeHs / B.B. Ilaceunux,
I'.I'. IBenoB, T.M. Edumosa ; nox pen. B.B. [laceunuka. — M. : [IpocBerenue,
2017. — 267 c. — (JIuawms )KU3HN).

buonorus. Paboune nporpammel. [Ipenmernast muausi yaeOHUKOB «JInHMS
xu3HI». 10-11 xiacesl : yue6HOe mocodue it 00111eo0pa3oBaTeNbHBIX
yupexaeHuii : yriyonéunsiii yposens / B.B. [Taceunuxk, I'.I'. IIBeros, T.M.

Edumona ; mox pen. B.B. [Taceunuka. — M. : [IpocBemenne, 2017. — 202 c. : wi.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH
HUHTEPHET

» «Emunas xomekmus [udporeix O6pazoBaTensHbix Pecypcosy (Habop

U poBBIX pecypcoB K yueOHukam auHuu [lonomapesoit .H.)
(http://schoolcollection.edu.ru/), http://school-collection.edu.ru/catalog/rubr/000001a3-a000-

4ddd-0f6b-5a0046b1db44/?interface=pupil class[]=50 subject[]=29 (o Conuny).
* www.bio.september.ru— razera «buonorus» -npunoxenue K «1 ceHTops».

* http://bio.1september.ru/urok/ - Matepuainsl K ypoky. Bce paboThl, Ha OCHOBE
KOTOPBIX CO3JIaH CalT, ObUIM OMyOJIMKOBaHbI B razere "buonorusa". ABropamu
caiita mpojieniaHa 0oJbInast padoTa 1Mo CHCTEMAaTU3NPOBAHHIO TA3€THBIX CTATEH ¢
y4€TOM IIKOJIBHOW Yy4eOHOM TTporpamMmel 1o npeamety "buomorus".

* www.bio.nature.ru — Hay4HbIe HOBOCTH OMOJIOTHH.

* www.edios.ru — Di10¢ — HEHTP JUCTAHIIMOHHOTO 00pa30BaHMS.

» www.km.ru/education - yaeOHbIC MaTepHaIIbl M CJIOBapH Ha caiite «Kupuia u
Medoamii».

* http://ebio.ru/ - DnexrponHsIii yaeOHUK «bronorusy. ConepKuT Bce pasielsl
Oouonorun: 60TaHUKY, 300JI0THI0, AHATOMHIO U (PU3UOTIOTHIO YENTOBEKa, OCHOBBI
IUTOJIOTUU ¥ TEHETUKH, SBOJIIOLIMOHHYIO TEOPHIO M SKOJIOrHI0. MoXeT ObITh
PEKOMEH/IOBAH YYaIIMMCS JIJIsl CAMOCTOSITEIIBHON pabOTHI.

* http://www.drofa.ru — Karanor u3narensctBa «J[poday.

* www.bionet.nsc.ru — IHCTUTYT LIUTOJIOTHH U TEHETHKH.

* CBoOO1HAs 001IeIOCTYIHAS MYJIbTUSA3bIUHAS YHUBEPCAIbHAS HHTEPHETIHIIMKIIONEIUS,
peanu3oBaHHas Ha npuHIMIax Buku - www.ru.wikipedia.org.

* http://it-n.ru — ceTb TBOPYECKUX YUUTEICH.

* http://www.medicherb.ru/ - nekapcTBeHHbIE pacTeHHUS.

* http://lekrast.ru/ - 1ekapCTBEHHBIC PACTECHUSI.

* http://www.flowers.bitrix.ru/catalog/default.asp? - kmaccudukarop pacteHuii.

* http://www.floralworld.ru/ - mup pacrenuii.



* http://homeflowers.ru/ - KOMHaTHBIE paCTEHHUS.

* http://www.floranimal.ru/index.php - FLORANIMAL - pacTeHus u ;kHBOTHBIE.
* http://gribe.ru/ - TpuoHI.

* http://plant.geoman.ru/ - xu3ub pacTeHui.

* http://www.plantarium.ru/ - onpenenuTenb pacTeHUM.

* http://www.ecosystema.ru/04materials/ventana/index.htm - onpenenurens
pacTeHui.

* http://biolka.narod.ru/botan.html - 6oTanuxa.

« http:///cgi-bin/index.pl?idr=704 — Boxopocim.

* http://biouroki.ru/ - ypoku OHOIOTHH.

* http://iplants.ru/ - KOMHaTHbIE pacTeHUS.

* http:///cgi-bin/index.pl?idr=709 — namopoTHUKH.

* http://www.flower-design.ru/ - 3enéubie uueu yis goMa.

* http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/LISHANIKI.html -
JIIIAWHUKH.

* http://gimn6.ru/sites/kids/belkina/index.htm - 6oTanuka. TpaBsr.

* http://www.megabook.ru/Rubricator.asp?RNode=3851 - nBeTKOBbIC pacTEHUS.
* http://ecocommunity.ru/rb.php?flag=2 subj=11 m=3 - pacrenus Kpacnoit
Kuuru.

* http://www.megabook.ru/Rubricator.asp?RNode=3847 — mxu.

* http://medgrasses.ru/ - SHIUKIONEIS JTIEKaPCTBEHHBIX PACTEHHIA.

* http://bio.1september.ru/ - anexTpoHHas Bepcus xKypHaiia bruonorus.

* http://tea.volny.edu/index.php - qaii.

* www.bionet.nsc.ru — MIHCTUTYT IUTOJIOTMU ¥ TCHETHKH.

* CBoOO/IHAs 001IeOCTYIHAS MYJIBTUA3bIUHAS YHUBEPCaIbHasi MHTEPHETIHLIUKIIONE U,
peanu3oBaHHas Ha npuHIUIax Buku - www.ru.wikipedia.org.

* http://it-N.ru — ceTb TBOPUYECKUX YUUTEIICH.



* WWW.ZZI'U.COM — 3aII0BEHbIC 30HBI

* http://bird.geoman.ru/ - IITume.

* http://invertebrates.geoman.ru/ - Hacexomsle.

* http://animal.geoman.ru/ - )KuBotHsle.

* http://fish.geoman.ru/ - PpIObI.

* http://www.gbmt.ru/ - 'ocynapctBennslii buonornueckuii myseit um. K. A.
TumupsizeBa. Buptyansasie sxkckypcun: JKuBoTHbIe B MU(aX U JIETeHAAX,
KupotHbie-cTpoutenu, 3a6ota o moroMcTBe, OnacHelie )XuBOTHBIE. [[udpoBbie
Komuu (oHa My3esi MOT'YT OBbITh MCII0JIb30BaHbl B KAUECTBE MIUTIOCTpAlUil Ha
YPOKax M PeKOMEH/I0BaHbI ISl CAMOCTOSATEIBHOM pabOThI IPH N3YUYEHUH MUPA
KUBOTHBIX.

* http://www.moscowz00.ru/ - MOCKOBCKHIA 300I1apK.

* http://www.paleo.ru/museum/ - I1aieoOHTOIOrMYECKHI MYy3€Hi.

* http://zmmu.msu.ru/ - 3oomoruueckuii My3eit MOCKOBCKOTO YHUBEPCHUTETA.

* http://iceage.ru/ - Myseii-teatrp «Harn neHUKOBBINA IEPUOIY.

* www.zooclub.by — mopTan o JoMalrHuX JKUBOTHBIX

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULIUNAJIbHOE KASEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE 02.12.24 08:49 (MSK) Ceptudukat E17CBD0812545860F1D197405E1A2291
YAUKOBCKAS CPEQHSASA OBLLEOBPA30OBATEJIbHAS LLIKOJIA, Vi3mMankoBa
lanuHa KysbMuHuyHa, JUPEKTOP




