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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparnumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMEeTHOM obnactu «EctecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopueHTaeld OO0ydJaroluXxcsi U CTUMYJIMPOBaHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJayax HM3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriyOoJ€HHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4YeOHOro mpoIecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCJEAYIONIEe pa3BUTUE  OHOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4arolmuxcsi M0 OCBOCHHMIO COJEpX aHUS OWOJIOTMYECKOTO O0pa30BaHHSA Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimMpeHre U yriayOieHue 3HaHWi OOyYaroIlIMXcs O JKMBOM HPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYYAIOIIMXCS K MOCIEAYIOUIEMY MOIYYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOLIUX CUCTEMATHUYECKUX Pa3/esioB OMOJIOTUH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTHYECKUE CBEACHUS MTPUKIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, TMOJYYEHHBIMH OOYYaIOIIMMHUCS IMPU H3YYEHUU
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allu, 3BOJIIOIIMN OPraHUYECKOTO MHpa Ha 3eMile,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
OOy4aroIMMUCs OMOJIOTUYECKUX TEOPUN M 3aKOHOB, UIEH, MPUHIMIIOB U MPABUII,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHUAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJIEHUS U Pa3BUTHUSA
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

[enp n3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —



OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYPHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KMBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K OMpeAeNEHHON 00iacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4e0HOT0 3aBeICHUS U1 IPOJOJIKEHHS ONOJIOTUYECKOTO 00Opa30BaHHUS.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CISIYIOMINX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUpa; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWMOJOTHYECKHUX CHCTEM (KJICTKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OUOJIOTUH;

O3HAaKOMJIEHUE OOYYarolmMXCsi C METOJaMU TO3HAHMsI KUBOW MPHUPOJBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKU U
CeJICKUUU, OWOTEXHOJOTMM M CUHTETUYECKOM OHOJIOruM, MajJeOHTOJIOTHUH,
HKOJIOTUM);  METOJJaMH  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIIEIOBaHU B JlabopaTopu W B Ipuponae (HaOIIofeHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaJICHUE OOYYAlOIIMMUCS YMEHHUSMHU: CaMOCTOATEIbHO HAaXOAWTh,
aHAJIN3UPOBATh U HCIIOJIB30BaTh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BAThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMUYECKHMU U  3KOJIOTMYECKUMHU
npoOjemMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOIIICHUIO K OKpY’Karolled NpUpOdHON cpesie, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npodriiakTUKY WH(GEKITMOHHBIX 3a00J€BaHU, TIpaBUIa TTOBEJACHUS B MPUPOJIEC U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHSA B 00JIaCTH OMOJIOTHH;

pa3BuTHE y 00y4YarOIMXCsl UHTEUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, pEIIaeMbIMU €10 MpoOJieMaMH, METOA0JIOTHEH
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJCIUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIHUTAHUE y 00YYaIOIIMXCs LIEHHOCTHOTO OTHOIIEHHUS K HBOU MPHUPOJIE B
LEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuobpeTeHne  OOyJaroImMMHCS  KOMIIETEHTHOCTH B pallMOHAIbHOM
IPUPOAOIIOIb30BaHUN (COOJIIO/ICHHE TpaBWJ TOBEJEHUS B MPUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTEAYIONEMY MPOPECCHOHATHPHOMY CaMOONPEIEICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero o0miero oopasosanus, cocrtabisser 204 gaca: B 10 xmacce — 102
gaca (3 gaca B Hezenmto), B 11 kimacce — 102 gaca (3 waca B Heeno).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJOJDKEHHE  OMOJOTHYECKOro o0pa3oBaHMs B OpraHu3alusaX CpeaHEero
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4YaromMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISETCS y4YUTeJIeM Ha OCHOBE  HMEIOIINXCS
MaTepHATbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIIOBUH.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass O0MoJIorus — KOMIUIEKCHast Hayka. Kparkas ucTopust pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHH.

3HaueHre OMOJOruK B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OWOJIOTUU B
MIPAKTUYECKOM JEATCIIbHOCTA 4YEJOBEKA: MEIUIHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOIBI.

JlemoHcTpanuu

[Toptpetsl: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. I'apgeut, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYCHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBa >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb W LEIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(bmoreoneHoTnyeckuit), OwmochepHniii. Ilporecchl, MPOUCXOAAIINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKHUBOro. JKW3HB Kak ¢opMa CyIIecTBOBaHUS
Matepun. Hayku, nzyyaroiiue >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3AINH.

N3yuyenue xuBbIX cucteM. MeToabsl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [lnanupoBanue skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBast runote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTHCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue



cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOKI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «MeTomapl
U3Y4YECHUS KUBOU IPUPOJIBI».

ObopynoBanue:  ynabopaTopHoe  OOOpylOBaHME  JUIsl  IPOBEICHUS
HaOJI0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YYECHUH )KUBBIX CUCTEMY.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QyHKIMOHaNbHasg eIuWHULA KuBoro. lcropus
oTkpbITus kietku. Paboter P. I'yka, A. JleBenryka. Knetounas teopus (T. I1IBanH,
M. IIneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUHOM
TEOPUHU.

MeToapl  MOJIEKYNISIpHOM W KJIETOYHOM  OMOJNOrMHM:  MUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METo] MEYEHBIX aTOMOB, AU(QepeHInanbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUI.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpONpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadusi, saexrpodopes, auddepeHmaIbHoe IEHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bozma m €€ ponmp Kak pacTBOPUTENSA, pEeareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyjsiunu. MuHepajabHble BEIIeCTBa KIETKH, MX OMOJIOrHYecKas
poJib. POJIb KATHOHOB M AHUOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benkw.
AMUWHOKHCIIOTHBIN cocTaB 0enkoB. CTPYKTYpbl O€KOBOM MoOjeKyJbl. [lepBuuHas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.

Yraesoael. MoHOCaxapubl, AUCaxapyuibl, OJIMTOCAXapUAbl U NOJIHCAXAPUIBI.



OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlumunet. I'uapodunsHo-TUApOdoOHEBIE cBOMcTBA. Kitaccudukarus munuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OO1mMe CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonorndeckue ¢pynkmuu JJHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenue moisekynsl AT®. Makposprudeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl eenoMUKU, MPAHCKPURMOMUKU, NPOTNEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyNl. Moodenuposanue
CMpYKmMypbl U OYHKYUti OUOMONEKYI U UX Komniekcos. KomnviomepHuiti ousaun u
Op2anuyecKull cCuHme3s OUOMOIEKY U UX HENPUPOOHBIX AHANO0208.

JlemoHcTpanuu

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

Huarpammel:  «PacrmipeneneHue XHUMUYECKHX 3JEMEHTOB B HEKHUBOU
npupoje», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuognyeckas TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHe MOJIEKYI
yrieBooBy, «CTpoeHre MoJIeKyn JHUnuaoB», «HyKIEMHOBbIE KHUCIOTBHIY,
«Ctpoenue Mosnekyiabl ATOy.

OO0opynoBaHHEe: XUMUYECKAs TOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
pEaAKLIUIN.

JlaGopaTtopuass  paGora  «lccienoBaHue€ — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbl KIETOK: JyKapuoTHuecKas U TmpokapuoTudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHre MpoKapuOTHYSCKOM KIeTKH. KieTouHas cTeHKka OaKTepuid B apXeH.
OcoOeHHOCTH CTpPOEHHsI TEeTepOoTpO(HONH U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.



Crpoenue u (byHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKHU.
[Tna3maTtuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcOpT BEWIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCUBHBIN
(muddy3us, obnery€énnas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa 1 QyHKINH KICTOYHOW CTCHKU PACTCHHM, TPHOOB.

Huromnasma. [{uro3oine. Lutockener. [IBmxenune nurorsa3mbl. OpraHou/bl
kieTku. OnHoMeMOpaHHBIE OpPraHoOUIbl KIETKU: JHAOIJIa3MaTHYecKash CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (yHKIMHU. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHE TpaHyJISIPHOIO PETHKYJIyMma.
Mexanusm nanpaenenusi 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssIpHBIA)  SHIOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkius anmnaparta ['onsmku. Moougurayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKH:  MUTOXOHJAPUM,  ILJIACTUIBI.
Ipoucxoscoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue u GyHKIMA MHUTOXOHApUN U Tuiactun. llepBudHble,
BTOPUYHBIE UM  CJIOXHBIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pubocomsi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
neHtp. CTpoeHHWE U JBWKEHHE OIKITYTUKOB U peCHUYEK. MHUKpOTpyOOUKH
nuToryiasMel. LleHtpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxkpompybouxamu. Momopnvie 6enxu.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpOMOCOM B HWHTEppa3HOM sfipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /J[uHamuka s0epHolU 00010uKku 6 mumose. Aoephbiil
Mpaxcnopm.

Kinerounbie BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKaApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOM  KIETKW», «CTpO€HHME  pacTUTEIbHOW  KIETKW», «CTpoeHue



MUTOXOHAPHW, «Aapo», «CTpoeHNE NPOKAPUOTHIECKOUN KIETKN.

OOopynioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEPHATBbHBIX KJIETOK.

Jlabopatopuass padora «l3ydyeHue CTpOEHMsSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «l3ydeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBWIKEHUS  [UTOIJIA3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeliecTB M NpeBpPalllcHIE JHEPTIUH B KJIETKe

AccUMWIIALNS U JUCCUMUWIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreruueckoe oOecredeHue KieTku: mnpespameHue ATO B
oOMeHHBIX Tporieccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOICTBA U MEXaHHU3M JECHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBAaTOpPbl M OENKU-UHTMOUTOpBI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKcuceHHbIll U OKcuceHHbll (omocunme3 y obaxkmepuii. Ceemocodouparoujue
nUSMeHmyl U NUSMEeHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOMIacTOB B MPOLECCE
dotocunteza. CretoBasi u TeMHOBas Gasbl. Pomoovixanue, Cs., Cy. u CAM-munul
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIINE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA3pOOHbIE MUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTHH U BO30OYyAUTETU OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornyeckoe okuclieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npoiieccax ouosoruyeckoro okucnenus. [uknnueckue peakuuu. OKUCIUTENBHOE
bocdopmiupoBanue. Iuepeus memodpanHozo 2paduenma npomonos. Cunme3
AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPHEKTUBHOCTh SHEPTETHUECKOTO OOMEHA.

JemoHcTpanuu



[Toptpetsr: JIx. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME AJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopuass paGora «/3yueHue  KaTaIUTUYECKOM  aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOIO pAaCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi pa6ora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciencrBeHHass uHGopMalus U peaju3anus eé B KieTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJZ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpanciauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanne amuHOKHCIOT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuszalys reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MNpOKapuoT. I'mmoresza
onepona (®. XKako6, K. MaHno). MonexkynsapHvle mMexanuzmvl IKCHPECCUUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJleTKe. KileTOuHbIN roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIe TTapa3uThl. CTpoeHHe
MPOCTBIX U CIOYKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasd.

BupychHbie 3a0oneBanusi yenoBeka, >kMBOTHBIX, pactenuit. CITNI, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungpopmamuka: unmeepayus u ananuz oonrvuux maccusos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JemoHcTpanuu

[ToptpeTtsr: H. K. Kosnbnos, /1. 1. UBanoBCKHA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHdecKuili Koy, «Bupyce»,



«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIA BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. Wurepdaza u  MuUTO3.
Oco0eHHOCTH TpolleccoB, MpoTekaliux B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  [Ipecuntetmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECCKUI ) TIEPHOIBI HHTEP(DA3BI.

Marpuunsiii cunte3 JIHK — penmukaums. Ilpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILIECIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TejaoMepaza. XPOMOCOMHBIH HAOOp KJICTKM — KapuOTWIl. JIUTUIOWIHBIA U
rarionaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX
nponeccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosiormdeckoe 3HaueHUe
MHTO3a.

Perynsinmss MUTOTHYECKOrO LHMKJIA KIETKU. [Iporpammupyemasi kierouyHas
ru0eib — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAJIbHAs TeHOMHKA. Mexanuszmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu Kiemox. «L{ugpposas
Klemkay» — buoungopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mmuto3», «CTpoeHHe
xpomocom», «Permukarus JJHK.

O6opyaoBaHKEe: CBETOBOM MUKPOCKOT, MUKpOIpenapathl: « MUTO3 B KJIETKaX
KOpELIKA JIyKa».

JlaGopaTtopnass  pabora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopHnasi pab6ora «HaOmroieHre MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue u GyHKUMH OPraHU3MOB

buosornueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS M KU3ZHEACATEIBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.

B3auMocCBs3p 4acTeli MHOTOKJIETOYHOI'O OpraHu3ma. TKaHu, OpraHbl WU
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTebHas,



MOKPOBHAsA, TMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
GYHKIMI 1 paciooXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAs,
COCJIMHUTENbHASA, MbllIeYHasi, HepBHas. OCOOEHHOCTU CTpOoeHUs, (YHKUIUNA WU
pAacoJIOKEHUS TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHble W T€HEpaTUBHbIE OpraHbl pacteHuil. OpraHbel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEH.

JIBrokeHue  OpraHm3MoB.  JIBHKEHHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPOIIU3MBI M HAaCTUU. JIBM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne XKMBOTHBIX. BHyTpHumosiocTHOE 1
BHYTPUKIIETOYHOE NUIIEBapeHUe. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEeJIOBEKa.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHBIX. {udy3us
ra3oB 4epe3 MOBEPXHOCTh KIEeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. J[pixaHue NO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOECHMS JIETKMX IMO3BOHOYHBIX YKMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHL U
MJIeKONUTaromuX. Perymnsius apixanus. JprxatenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema U €€ OpraHsbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M dYesoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHusi. DBOJIOLMOHHbBIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepla U €€ peryJisius.

Beinenenne y opranu3mMoB. Beimenenue y pacteHuid. Breigenenue y
*KUBOTHBIX. CoKpaTuTeNnbHble Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CeKpelnusi 1 00paTHOE BCACHIBAHME KAK MEXAHU3Mbl PabOThI OPTaHOB BBIJICICHUSI.
CBs3b MOJIOCTHU TeJla ¢ KPOBEHOCHOW M BBIACIUTENIBHON cucTeMamMu. Bolenenue y
MO3BOHOYHBIX JKMBOTHBIX U yesioBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y UEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.



Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUABI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oone3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHblid u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crerudUIecKuii
UMMYHHTET. Teopusi KiIoHaiIbHO-celekTuBHOTO uMMyHuTeta (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocanmurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JICBaHUH.

PazgpaxxumocTs UM peryisiuss 'y OpranusmoB. PazmpaxumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMoCcTe U peryisius y
pactenuil. PocToBbie BENeCcTBa U NX 3HAYEHUE.

HepBHast cucrema u pedrexTopHas peryssiius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOIMOHHOE YCIIOKHEHNE CTPOEHUSI HEPBHOM CHUCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pedrnexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHas perynsuus W 3HIOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBIL. JleMCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtanmamo-runogusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OIHOKJIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bozopocin», «bakrepum», «lIpocrelimmey», «Opranbl IBETKOBBIX PACTCHUI»,
«CucTteMbl  OpPraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIX», «TkaHu pacreHuit», «KopHeBbie cuctembl», «CTpoeHue creds,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucremay», «/lpixarenbHas

CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpigenurenbHas cuUcTeMay, «IDHIAOKPUHHAsA cucTeMa», «CTpOCHHME MBIIIIbDY,
«AMMmyHUTETY, «KumiegynonojocTHEICY, «Cxema UTAHUA pacTeHui»,

«KpoBEeHOCHbIE CHCTEMBI TTO3BOHOYHBIX IKUBOTHBIX», «CTpO€HUE TUJIIPBI»,
«Ctpoenne mnnaHapun», «BHyTpeHHee CTpoeHue H0XAeBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrtema  nrumy, «HepBHas — cuctema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Pedaexcy.

OO6opynoBaHMe: CBETOBOM MHUKPOCKON, MHUKPOIpENapaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENapaThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUH, repOapuu
pacTeHHMIl pa3HbBIX OTHAEJIOB, BJIAXHbBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,



00OpyI0BaHUE JJISl IEMOHCTPALMU TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHns Kpaxmana U OeNKoB 1o AeicTBrUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JTBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHHUSI.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPTAaHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MoOB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYISAIUS,
dbparmeHTanys, KIOHUPOBAHHE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenune xpomocom B meio3e. Kpoccunrosep. buonmornueckuii cMbIci
Melo3a M IIOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUTIOIOTBOPEHMS: HApYy ) HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgozenez — 00Ha U3 21a6HbIX NPOoOIeM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenuwe. Tumbsl  apobieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIIEKOMMUTAIOIIMX. 3apOJbIIIEBbIE JIMCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHUE 4YacTell pa3BUBAIONICTOCS 3apojbllia (SMOpPHOHAbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHMS JKMBOTHOTO KakK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusiHue Ha >MOpPHOHAIBHOE PA3BUTHE PA3JIUYHBIX
(haKTOPOB OKPYkKAIOIIECH CPe/Ibl.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHbI mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHUE MPSAMOTO0 M HENPSIMOro
pa3BUTHS, UX pacnpocTpaHeHHe B mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M yesoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y JKMBOTHBIX U 4enoBeka. [leprnonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MTPOIISCCHI.

Pa3smHoxxenne u pasButue pacteHui. ['ametodutr m cnopodut. Meiio3 B



KU3HEHHOM IMKie pacTeHuil. OOpa3oBaHHME CIOp B TpoIecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHUE U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETyISLAA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pazMHOxkeHHe», «Tumbl Oecrnosoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3zmMHOXeHuEe runIpe», «Meio3», «Xpomocomel», «l'ametoreHnesy», «CtpoeHue
AWLEKIETKH U crepMaro3ouaay, «OCHOBHBIE CTaauu OHTOreHesay», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«PazButHe nArymkm», «J{BOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTCHUI,
«CTpoeHne CeMsiH OHOJOJIBHBIX M JIBYAOJIBHBIX PACTCHUID», «KM3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MUKpPONpENaparbl SHLEKIETOK H
CIEPMATO30UI0B, MOJIENb « LMK pa3BUTHS JATYLIKIY.

JlabopaTtopHast padora «/3ydeHue CTpOeHUs MOJIOBBIX KJIETOK HAa TOTOBBIX
MHKPOIIPETIAPATAX ).

IIpakTnueckas padora «BbpIABICHME NPU3HAKOB CXOJCTBA 3apPOIBILIEH
II0O3BOHOYHBIX )KHBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJE€JACTBEHHOCTH U HM3MEHYHMBOCTH
OPraHMu3MoOB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poib oTeuecTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. Konwioa, H. M. BaBunona, A. H. benosepckoro, I'. 1.
Kapnieuenko, 0. A. @ununuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIE NPU3HAKUA, JOMUHAHTHBIA U PELUECCUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3Ur0Ta, YUCTasl TUHUS, THOPU/IBI, TEHOTHUI, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  LUTOJIOTHYECKUH,
MOJIEKYJIAPHO-TEHETUYECKU .

JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.



Tabmuibt 1 cxeMbl: «MeTobl TeHeTUKIY, «CXeMBbI CKPEIITUBAHUS.
JlabopaTopuassi paGora «JIpozoduna Kak OOBEKT TEHETHUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

ennHo00pa3ust THOPUIOB MepBoro nokojeHus. [lpaBuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUIeHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpelBanus. ['unores3a 4ucToTh ramer.

AHanm3upyroniee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleJOBaHHUS.
Pacuienienrie npu3HAKOB MPU HETIOJTHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpemuBanue. Tpetuii 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HAcJEeIOBaHMUS ~ TpPHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILBaHUS.

CuenuienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernsieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUICHUS MEXAy I'€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS ToIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi W reTeporaMmeTHel 1oji. ['eHernuyeckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue Npru3HakoB, CLEIVICHHBIX C I10JIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM aJuieim3M. B3amMoaelcTBHEe HEaICIbHBIX TI'€HOB.
KommemeHnTapHocTh. Onnctas. Ilonmmmepus.

['eHeTMYEeCKUIT KOHTPOJIb PA3BUTHs PACTECHHM, >KUBOTHBIX M YEJOBEKa, a
Takke (U3MOJIOTMYECKUX TPOILIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIMM.
['eneTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTMdyeckue acneKkTbl KOHTPOJIS U
M3MEHEHUs HACJIeICTBEHHONW NH(POpPMAIIMU B OKOJIEHUSIX KJIETOK U OpTaHU3MOB.

JemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CrenyieHHOEe Hacliel0BaHUWE MPHU3HAKOB y Apo30o¢pumiby, «l'eHeThka momay,
«Kapuotunn  dgenmomeka», «Kapuotun gpozodwmiby, «Kapwotunm nOTHIBD,
«MHO>XECTBEHHBIN alJICIN3M», « B3auMo1eliCTBHUE IT'€HOBY.

O6opynoBanue: MojeNb i JEMOHCTpAalMUd 3aKOHOB €IMHOO0Opasus
ruOpUI0B TEPBOrO IMOKOJIGHWST W PACIIEIUICHHWs MPU3HAKOB, MOJEIb JJs
JEMOHCTpAallMM 3aKOHA HE3aBUCHMOIO HACJIEIOBAaHMS IIPU3HAKOB, MOJEIb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA INPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.



IIpakTuyeckas padora «V3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUS y IPO30(DUIIBD».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BsaumopeiictBue reHotMna W cpeabl npu  GopmupoBaHUM (HEHOTHIIA.
N3meHunBOCTh Mpu3HaKoB. KauecTBEHHbIE W KOJWYECTBEHHBbIE MPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIICACTBCHHASI.

MonudukanuonHas u3MEeHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuarrioHHbIN
psn u BapuauuoHHas kpuBas (B. Horanmncen). CoiicTBa MOauUKallMOHHON
U3MEHYHUBOCTH.

['eHOTHIIMYECKAsT U3MEHUYUBOCTh. CBOWMCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOT0 pa3HOoO0pa3us B MpEeIax OJHOIO BUA.

MyTanyMoHHasT W3MEHYMBOCThb. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHIYUUMPOBAaHHbIE MyTaluuu. SnepHble U
HUTOIUIa3MaTuYeckue Myrtanuu. CoMaTudyeckue U MojoBble MyTaluu. lIpudnHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M HX BIUSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH T'OMOJOTMYECKHUX pSIOB B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnon). BuesnepHass u3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYECKUx Qakmopos 8
HACc1e008aHUU U USMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmuubl u  cxembl: «Buabsl u3meHunBocTw», «MoaudukanuoHHas
W3MEHUHMBOCTEY, «KoMmOuHaTnBHAS W3MEHUHMBOCTEY, «Meiiosy,
«OmnoaoTBopeHuey, «l'eHeTnueckue 3a00Ja€BaHus YeT0BEKa», « Buabl MyTaruiny.

OO6opynoBaHue: XKMBbIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PacTEHH,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanue 3aKOHOMEPHOCTEN
MOAU(PUKALMOHHON M3MEeHYMBOCTU. llocTpoeHue BapualMOHHOrO psAga U
BAPUALIMOHHON KPUBOW».

IIpakTuyeckass padora «Mytamuu y aApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)y.

Tema 14. I'eneTnKka 4esioBeKa



Kapuorun uyenoeka. MexayHapoaHas IporpaMMa HCCIEAOBAaHUS T€HOMA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJICKYJISIPHO-T€HETUYECKUA. CoBpeMeHHOE ONpECIICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUINMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I[P-ananu3a. HacineacTBeHHbie 3a00JIeBaHUs YesIOBEKA. [ €HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacroyioKEHHOCTHIO.
3HauYCHUE MEAUIIMHCKOW T€HETUKU B MPEAOTBPALLCHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeuKo-reHeTUUeCKoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJICTKHU. [IOHSATHE «TE€HETHYECKOro rpy3a». DTUUYECKHE ACIEKThl UCCIICIOBAaHUN B
00JIaCTH peTaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYIECKOMY U XMMHUYECKOMY 3arps3HCHHUIO OKpYsKarolie cpennl. ['eneTnueckas
MPEAPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JleMoHCTpanumn

Tabnuupl u cxembl: «KapuoTtun uenoBekay, «MeToJbl U3YYEHUS] TEHETHUKU
yeJoBeKay, «I eHeTndeckue 3a001eBaHUs YETOBEKaY.

IIpakTuyeckasi pabora «CocTaBieHHE U aHAIU3 POAOCIOBHOMNY.

Tema 15. Cesrekuusi OpraHu3MoB

JloMecTukanuss W celeKuus. 3apOoKICHUE CEJNEKIMU W JIOMECTUKAIIHM.
VYuenue H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHuil. PoJib celeknuu B CO3JaHUU COPTOB PACTECHUM U IOPOJ
)kuBOoTHbIX. CopT, mopoda, INTaMM. 3aKOH TOMOJIOTHYECKHUX PSJIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKIIMOHHOU pabOThI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnsl KOMOWHAIIMOHHON CCJICKLIUU. HctrwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHUIY C IIOMOIIBIO OIICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTypHBIX
dbopm opranm3MoB. Mcmonb3oBaHHE TEHOMHOTO PEAAKTHUPOBAHUS W METOJIOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuyenue MIOJIUTIIIOUIOB. BuyTtpusnaosas rUOpUAN3aLINSL.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpelnMBaHue, Wid ayTopuauHr. ['erepo3uc u ero mpuuuHbL. Vcmonbp3oBaHue
reTepo3uca B ceneknuu. OtnanéHnas ruOpunmsanus. [Ipeogonenune Oecrurogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITMU PACTCHUI U JKUBOTHBIX. «3e1éHas
PesoIOYUAY.



CoxpaHeHHE M W3YyYEHUE T€HETUYECKHUX PECYpPCOB KYJBTYPHBIX PACTEHUH H
UX JUKUX pOIMYEeH  JAns  CO3JaHUsl  HOBBIX COPTOB W THOPHIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeAX YIYUUeHUs CYWeCmeyIouWux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
mom uucie ¢ NPUMEHEHUEM COBPEMEHHbIX MemO008 HAYYHLIX UCCIe008aHUIL,
nepeodosvlx uoell U nepcneKmueHbX MexHoI02UlI.

JdeMoHCcTpaMuA

[Toptpersl: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! U cxembl: «LIeHTPBI MPOUCXOXKIEHUSI U MHOTOOOPA3Hsl KyJIbTypPHBIX
pPaCTEeHHI», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW W3MEHUYHUBOCTHY,
«Mertonpl cenexuumy, «OtnanéHnas rudpuanzanusy, «Myrtarenes».

JlabopaTtopHast padora «/3ydyeHne cOpTOB KyJbTYpHBIX PACTEHUN U IOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne METOAOB CEIICKIIUN PACTEHHIN.

IpakTnuyeckas padora «lIpuBnBka pacTeHUN».

IKckypeust «OCHOBHBIE METOABl M JIOCTMIKEHHUS CEJIEKIHH PAaCTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENBHBIN YYacTOK, B TEIUIMYHOE XO34MCTBO, B J1a0OPaTOpHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJsiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBeKThI, UCMHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHre, TMOJYyYeHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJEnHe. Mukpoounosornyeckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

CozniaHre TEXHOJOTMi U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHsI TEHOMOB C LEJIBIO MOJyYEHUsI OPTaHU3MOB U X KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUYAIOIIHMECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.

Kinerounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK W TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss ©W  COMaTHUYECKHUN
smOpuorene3. lcnonb30BaHue TarioMOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHATIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWLEKIICTOK U KJIIOHUPOBAHUE KMBOTHBIX. METON TpaHCIJIAHTALUU SIEp KIETOK.
Texnonozuu 0300p086JIeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
PASMHOIACEHUSL CENbCKOXO3AUCTNGEHHBIX KVIbIMYP.

XpoMOCOMHass M TeHHas HHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha W



koHCTpyupoBanue pekomOouHantHeIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOM  MH)KCHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menuuuackue 6norexnosnoruu. [locrrenomuas nudposas meauuuaa. TTLP-
JUarHocThka. MeTaOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHSA €ro 310poBbs. VCHoJIb30BaHHME CTBOJIOBBIX
KkieTok. TaprerHas Ttepanust paka. 3D-OmoumHkeHepus i pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKap@osauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanne BEKTOPHBIX BaKIMH C IEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuTel OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢ynkuonuposanus PHK-coneprkamumx BUpYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanumn

Tabmuupl n cxemsl: «/cnoap30BaHE MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHkeHepus», «I eHHass HHXKEHEepUsD».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «llosrydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWIIAas IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apo:xxneHue W pa3sBUTHE 3BOJIONMOHHBIX NPEACTABJICHHI B
omnosioruu

OomonnoHHas tTeopus Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenbHocTh Y. /[apBuHa.

JIBroKy1me cuitel 9Bostonnu BUI0B 1o Y. J[apBuHy (BbICOKasi ”YHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun dBommonuu (CTI). HeltpanbHas
Teopust dBomouuud. CoBpeMEHHas SBOJIOUMOHHAs  OuWojorus. 3HaA4YEeHHE
HBOJIIOLIMOHHON TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JemoHcTpanuu

[Toptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
KioBbe, Y. Hapeun, C. C. UerBepukos, 1. W. [lImansraysen, [x. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoit mnpupoasl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus



INPUCTIOCOOIEHNI Yy pacTeHuid M KUBOTHBIX (Mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxoaku Y. J{apsuna», «Dopmbl 60pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarmycThl», «[lopoapl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOUIECHUS JABMXKYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOIFOLIUNY.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTAapHAasl €QUHULA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TEHETUYECKOr0 pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHooHJa TOMYJSIMU KaK DJIEMEHTApHOE »SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTu4Ieckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJ€HHblE W3MEHEHMsI 4YacTOT ayiesied B Homymsiuusax. OQdext
OCHOBAaTesl. Jpgpexm Oymuvinounoeo zopaviuika. CHUMNCEHUE 2eHemUYecKo2o
paznoobpazus: npudunsl u creocmeus. llposenenue sgpghexkma Opetigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omsAuud  MOMJISALMA:
reorpaguyeckas (IpocTpaHCTBEHHAs), OMOJI0rnuecKast (penpo yKTUBHAs).

EctecTBeHHbIil 0TOOp — HampaBisionuii ¢akrop sBoionud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWIM3UPYIOLIUNA,  pPa3pbIBAOIIMIMA
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE — mpucriocoONeHud y  opraHusMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumeps! npucnocoOieHuil y opraHu3mMoB: MOp(OJIOrHYECKue,
¢dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ysbTar
MUKpO3BOMIOIMU. M3o0msiius — kitodeBord (aktop BuaooOpazoBanusa. Ilytu u
CIIOCOObI BUJ1I000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUYECKOEe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIONAN3ALINS,
ruOpuauzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHHsi OMopa3zHooOpaszusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMapa3sUTOB U UX
X0351eB. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBHOBI C HEl.

JeMmoHcTpanuu

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



Tabmuplt 1 cxembl: «MyTallMOHHasE HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CHJIBI 3BOJIOLUNY, «DKOJIOTHUECKas W30JIUS MOMYyJSAUUNA CEBAaHCKON (dopenmy,
«l'eorpaduueckass M30JSAIUS  JUCTBEHHUIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JEHCTBUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«MBnycrpuanbaslii MenaHu3m», «JKuBble uckonaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupone», «Crnocobsl BuI00Opa3oBanHusy», «l'eorpapuyeckoe BUI00Opa30BaHHE
TPEX BUAOB JaHMABIIIEH», «IDKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouae! pacrenuiit», «KamycTHo-peaeuHbIi ruOpUI.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, dydelia MITUL U
3BEeped C MNpUMEpaMH pa3IMYHBIX MPUCHOCOOJIEHUN, dYyyenaa NTHI[ U 3Bepeu
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHE H3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  pabora  «lIpucmocobneHuss  opraHu3sMOB M HUX
OTHOCHUTENIbHAS LEIECO00Pa3HOCTDY.

Jlabopatopuass pabdora «CpaBHEHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJibTaThl

Metonbsl W3ydeHUS MaKpO3BOMIOLMU. [lalleOHTOIOrMYECKHE  METOMBI
uzydeHus: HBoimonuu. IlepexonHeie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue metonsl u3yudeHus 3Boironuu. CpaBHeHHE GUIOpbl U
(dbayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
SHAEMUKHU U PEITUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METOMIbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3MBbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYISpHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3Y4YEHUsS  HBOJIIOIUU.
['omonornynbie reHbl. COBpPEMEHHBIE METOMABI MOCTPOCHUS (PUIOTeHEeTHUYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLMS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOONUU. [Ipunyun cmenvl QyHKYUI.



HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
DBOJIIOLINH.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabnuubl 1 cxembl: «DUIOTEHETUYECKUN s JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepel»,  «Cteronedansry, — «Punmoduth»y,  «CemMeHHBIC
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eMin», «Jllpeiid KOHTHHEHTOBY,
«Penukthly, «HadanmpHble cTaauu 5SMOPHUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJIOTUYHBIE OpraHe), «PyIUMEHTBI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «lJIaBHbIC
HaITpaBJICHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJsKH HMCKOIMAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISKH T'OMOJIOTUYHBIX, aHAJIOTUYHBIX, PyJIHUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuHble TrUMoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeaCTaBICHUsS O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpoBepKeHHe onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAH. [InanerapHas
(reoyoruyeckasi) JBOJIOIHUA. XHUMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
OpraHu4eckux BemecTB U3 Heopranudeckux. Omeit C. Mwumepa u I'. HOpu.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. KoarnepsatHas rumoresa A. M.
Omnapwuna, TuroTe3a nepBudHoro oyiapona J[x. XomnaeitHa, reHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubo3umbl (T. Yek) um runoreza «mupa PHK» VY. T'unbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropuss 3emuin U Meroasl €€ wu3zydeHus. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOcUTENbHass U aOCOIIOTHAsS
reOXpOHOJIOTHs. ['e0XpOoHOIOrHYecKas IIKala: 30HbI, 3Pbl, HIEPHUOIbI, STTOXH.

Hauvanbubie 3Tambel opraHudeckoud sBomouud. [losgBieHne u 3BOTIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBONIOIMOHHOE MPOUCXOKICHUE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPIraHU3MOB.

OCHOBHBIE 3Tambl ABOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosBiieHMe CIOPOBBIX pAacTeHUM W
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. [IpoucxoxxaeHue IBETKOBBIX



pPaCTCHUM.

OCHOBHBIE 3Tambl 3BOJIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLUHUS MTO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii U pentwimil. [IpoucxoxaeHUe MIICKONMUTAOINIMX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne ku3HM Ha 3eMje MO ’paM U MEepUoAaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaiHO30i. OOmas xapakTepucTHKa KiIuMara u
reoJIOrMYeCKnX TmporeccoB. llosiBieHHE W pacuBET XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIMSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBbie BbIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI ITponuioro. llpudunHsl n
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHoctH. [Ipobnema coxpanenust 6uopazHooOpaszus Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTAaHU3MOB.

JleMoHCTpauumn

[Toptpetsl: @. Penu, JI. Cnamnanuanwy, JI. Ilactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xongelin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabnuie u cxembl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [lactepa no
M3YYEHHIO CaMO3apOoKIeHMUs Xku3HW», «Cxema ombita C. Mmmepa, I'. HOpwm»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN»,  «['€OXpOHOJIOrMYEcKass  IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKO IBOIONUNY, «CxeMa 00pa3oBaHUsS DYKApUOT
nyTéM cumoOnoreHeza», «CucremMa XKUBOW TpHUPOABD», «CTpoeHue BUPYCAY,
«Apomopdo3bl  pacreHuit», «PuHHOMUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApomMopdossl KUBOTHBIXY», «lIpocteitmme», «KuiedHononocTHbIeY,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmpikaronmecs», «lItuup», «Muekonuraromue», «Pa3BuThe KU3HU B
apXeuckom spe», «Pa3BUTHE )KU3HU B NMMPOTEPO3OMCKON dpe», «Pa3BuTue KU3HU B
MAJIE030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTne Xu3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOro MUPay.

O6opynoBaHue: TepOapuud pacTeHUM pa3IUYHBIX OTACJIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIEC IIPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOXKHMX, CKEJIEThl T[MO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTULl U 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEH, IMOJIE3HBIX HCKOMAEMbIX, MYJSKM OPTraHUYECKHX
OCTaTKOB OPIaHU3MOB.

BupryanbHasa  sga0oparopHas  paGora «MoaenupoBaHUE — ONBITOB



Mumiepa—FOpu 1o n3ydeHnio abMOTEHHOTO CHHTE3a OPTaHUYECKUX COCTMHECHUN B
NEPBUYHOI aTMochepe».

JlabopaTopnasi paGora «/3yueHue M omuMcaHUE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3yueHne 0COOCHHOCTEH CTPOCHHUS pPaCTEHUM
Pa3HBIX OTAEJIOBY.

IIpakTnyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Pa3znensl 1 3aga4u aHTPOIMOJIOTHHN. METOIbI aHTPOTOJIOTHH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PemurnosHeie
BO33peHUsA. COBpEMEHHBIE HAYUYHBIE TEOPUHU.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMUA. CHCTEMATUYECKOE MOJ0KEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hU31010r0-0MOXUMHYECKHUE,
noBesieHueckue. OTauyus 4eaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl (hakTophl) aHTPOIOreHe3a: OMOJIOrHYecKre, COllUalbHbIC.
CooTHoLIEHNE OMOJOTMYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hble OOE3bSHBI
(IPOKOHCYJIBI) M paHHUE MMOHTUBI — OOIITHE MPEIKH YeJIOBEKOOOPa3HBIX 00€3bsH 1
JroJiei. ABCTPaJONUTEKN — JBYHOTHE MpEAKH JroAeh. YenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMUA U MEPBBIM BBIXOJ JIKOJCH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — - 0oOmMM  MpesoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAEPTAIbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KJMMaTra. YeloBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka M NajgeoOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO ueJioBeKa. EcTecTBeHHBId OTOOp B MOIMYJISIUAX
yejgoBeka. MyTalmoHHbIN mponiece u nogumopdusm. llonynsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «dPdheKT ocHOBATENs» B MOMYJISIUIX COBPEMEHHOTO
YyeJoBeKa.

UYenoseueckue pacel. lloHatne o pace. bospline pacel: €BpONEOUIHAs
(eBpaswmiickas),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOUIAHAsS
(a3uarcko-amMepukaHckas). BpeMs M MyTH paccelieHHs] 4YelIOBeKa IO IUIaHETe.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacusMa.
[IpucnocoOeHHOCTh YemoBeKa K pa3HbIM YCIOBHUSIM OKpYXKAIOIIEH Cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosjoruo u



(bu3MONOTHIO YeTIOBeKa.

MexauciuIuIMHapHble  METOAbl B (U3WYEeCKOW  (OMOJIOTHMYECKOM)
AHTPOIIOJIOTMM.  DBOJIOLUMOHHAS  AHTPONOJIOTHS W MAaJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAIUN. broconuanbHble UCCIEAOBAHUSA MPUPOIBI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapBun, JI. JIuku, 5. 4. Pornnckui, M. M. I'epacumos.

Tabnuubl u cxembl: «MeToJIbl AaHTPOMOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKeJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIUE CHIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenosek  ymenslit», «Yenosek
IPAMOXOISIIMINY, «/leHncoBckuil yenosek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEIIOBEKa», «Packl UeloBeKay.

OOopynoBaHue: MYJSKM — OKaMEHEJIOCTeH, MpPEeIMETOB MaTepualbHON
KyJIbTYphl ~TIPEIKOB 4YeJIOBEKa, penpoaykuuu (ororpadum) KapTUH C
MUQOJIOTUYECKUMU U OHOJCUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
(doTorpaduu HaxoJI0K HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEINb
yepena 4YeJOoBE€Ka M 4eperna IIUMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
LIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTopuasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KaKLIeH cpeaou

3apoxaeHre U pa3BUTHE 3Kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metoasl sxonoruu. IloneBble HaOmoneHUs. DKCHEPUMEHTHI B HKOJIOTUU:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHHe B HKOJIOTMU. MOHUTOPHUHT
OKpY’KarolIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATLHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHWW U1 YEJIOBEKA.  DKOJOTMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€U YEIOBEYECTBA C mpuponor. @opMupoBaHuE
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdemMoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3mensl dkoaorumy, «Metoabl skonorumy, «Cxema
MOHHUTOPHUHTA OKPY>KAOLIEN CPEIBD.

JlaGopaTopHas padora «3yuenue METO]IOB 3KOJIOTUYECKUX



UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea 00MTAHUSA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeiicTBusd. Knaccudukarus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUUYECKUE, OMOTUYECKUE, aHTPONOreHHble. O01ue
3aKOHOMEPHOCTH JIEUCTBUS 3KojJormueckux (axrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. ODBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHUu3MBbl.

Abuotnyeckue ¢akropel. CBeT Kak sKosiornueckuil ¢akrop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3MBbI. DKOJOTMYECKHUE TI'PYIIIBI
pacTEHUH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CHUTIHaJIBbHAs poJIb CBETA.
doTonepuoau3m.

Temneparypa kak skonorumdyeckuid (axrtop. JleiicTBue TemrepaTypbl Ha
opraHu3Msbl. [IoMKuUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxuocts kak skonorumueckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
NOJJIEp>KaHUI0 BOJHOrO Oananca. Kiaccudukanuss pacTeHUH MO OTHOLIEHHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyILHAs, [OYBEHHAs,
ryOMHHAs  TOJINOYBEHHAs,  BHYTPUOpPraHW3MeHHas.  DPU3NKO-XUMHUYECKUE
OCOOEHHOCTH cpell OoOuTaHusi OpraHu3MoB. [IpucrnocoOneHuss OpraHu3sMoB K
YKU3HH B pa3HbIX CpeJiax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUYHBIE H
roauunbie puTMbl. [IpucrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusnennoie @opmbl opraHu3MoB. [loHsiTuE O JKHU3HEHHOW (Qopme.
KuzneHnHble POpMBI pacTEHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckune (bakTopBhl. Bunpr  OMOTMYECKMX ~ B3aUMOJEHUCTBHIAL:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpodpuueckue
B3aUMOJICUCTBUS  (TomMYeckue, (Qopuueckue, ¢dadpuueckue). 3HAUYCHUE
OMOTHMYECKHX B3aHUMOJCHCTBUI IJI1 CYLIECTBOBAaHHS OPraHW3MOB B CpeJe
oOutanusd. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHUSI.

JdemoHcTpanuu

Tabmupl 1 cxeMmbl: «Okosoruyeckue (axkTopbl», «CBETOBOH CIEKTPY,
«IKOJOTUYECKHE TPYMIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «Te€mIOKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHUS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,



«Kuznennole  ¢opmbl  pacteHuit», <« KuszHeHHble (QOpPMBI  KUBOTHBIXY,
«IKOoCHUCTEMA HIMPOKOJIUCTBEHHOIO JIeCa», « IKOCUCTEMa XBOMHOTO Jiecay, «llenu
nuTaHus», «XuiHudectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuos3y,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTEHUW U KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX DJKOJOTHYECKUX (PaKTOpOB, TrepOdapuu CBETOIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBEHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapuu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pAcTEHUH, uydesia NTHUIl U 3Bepei, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeiax,
repbapur M KOJUIEKIIMM PACTEHUM U JKUBOTHBIX, OOJIaalONIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX Pa3IUYHBIX >KM3HEHHBIX (POpPM, KOJICKIUU
YKUBOTHBIX, YUYACTBYIOUIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpbisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUAIO CBETAY.

JlabopaTopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pPACTECHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ik010rusi BUAOB U MOIMYJIANM A

DKOJIOTUYECKHE  XapAKTEPUCTUKHU MIOITYJISILIVH. [Homynsius Kak
Oounonornyeckas cucreMa. Poiib HEOTHOPOMHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEM Ouosoruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyasinui. OCHOBHBIE TIOKA3aTENW TMOMYJSILUU: YHWCJIEHHOCTb, IIJIOTHOCTb,
BO3pDaCTHAass M IIOJIOBasi CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKoJoruyeckas CTpykrypa nomyssinuu. OlieHKa YWCICHHOCTH TOMYJISIINAM.
JlnHaMuKa MmomyJaiuu U €€ peryanua. buoThdecKknil MOTEHIMaNl MOMYJISINM.
MoaenupoBanue TMHAMHUKHA TONYJISIIAKA. KpHuBbIEe pOCTa YUCIEHHOCTHA MOMYJISIIIUH.
KpuBble BbDKMBaHUS. Perymnsiys YUCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKkoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJzenp skosiormueckon Humm Jx.M. XartumHcona. Pa3smepbl skonorundeckou
Huw. [loTeHnmanpHas u peanu3oBaHHAs HULIH.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTerun. JKOJOTUYECKUE IKBUBAJICHTHI.



3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid KUBOTHBIX. buosorunueckue
WHBa3UM YyKEPOJIHBIX BUJOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHasi  CTpyKTypa  mnomyiasiuuu», «Bo3pacTHble  NHpaMUIbI
nonyysiiun», «CKOPOCTh  3aceleHusi MOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3konorndeckor Humu Jx. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlaGopaTopnasi pabora «IIpucnocoOneHuss ceMsH  pacTeHUH K
PACCEIICHUIOY.

Tema 9. IKos10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBA3u MEXIy
OopraHu3MaMH B OUOIIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencinu). dyHKIMOHAIBHBIE
OJIOKM OpraHU3MOB B DJKOCHUCTEME: MPOAYICHThI, KOHCYMEHTHI, PEAYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B OKOCHUCTEME.

OCHOBHBIE  TIOKa3aTeauM  JKOCHCTEMBL. buomacca ©W  NPOIYKIUA.
DKOJIOTUYECKHUE TUPAMU/IbI YU CEN, OMOMACChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. buopasnoobpasue u mojiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03€D U PeK. DKOCUCEMbl MOpell U
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCMmblHb.

AHTPONIOTEHHBIE HKOCUCTEMBI. Arposkocucrtema. ArpoieHo3. Pazmuuus
MEK]Ty aHTPOIIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonorudyeckoe wu
X035MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBHI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
6U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/ICHCTBUMN.

Mexanusmol 8030eticmaus 3aepA3HeHU’  PAa3HbIX munoe Ha



Cy60p8aHu3MeHHOM, OpP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKOoJlo2u14ecKoco HOPMUPOBAHUA AHMpPONOSEHHO2C0 8030€eliCmaUsl.
MCTOI[OJ'IOFI/IH MOHHUTOPHHI'da CCTCCTBCHHBIX U aHTPOIIOI'CHHBLIX 9KOCHCTCM.

JleMoHCTpaIMuA
[Toptpert: A. JIx. Tencau.
Tabmumet  u cxembl:  «CTpykTypa  OumoneHo3a»,  «IOKocHCTeMa

HMIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOMHOTO jeca», « OyHKIIMOHAIbHBIC
Ipynibl OPraHu3MoOB B 3KocucTeMme», «KpyroBopoT BEIIECTB B JKOCHCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», «DKOJIOTHYECKass TUPAMHIA YUCEID,
«JKonoruyeckas nupamuyia OMOMacChly, «IKOJOTHUECKass MUpaMua SHEPTUN,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jeca MOCie
noxkapa», «9KOocUcTeMa 03epay, «ArporeHos», «KpyroBopoT BemecTB M MOTOK
SHEPrUM B arpoueHosey, «[Ipumepsl ypboskocucTem.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, dydelia MITUL U
3Bepel, repbapum KyJIbTypHBIX U JUKOPACTYIINX PACTEHUHN, aKBapUYM KaK MOJIEIb
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBDY.

JlaGopaTopnas paGora «l3ydyeHue pa3zHOOOpa3Usi MENKUX IOYBEHHBIX
YJIEGHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYypcusi «IKCKypCcHsi B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJI0JIbHBIA WU OMMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypceust «IDKCKYpCHsl B arpo’KOCHCTEMY (Ha IOJI€ WM B TEIJIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — oOmennanerapHas 000ji0uka 3€MIJIM, T/I€ CYIIECTBYET WIH
CyILLECTBOBaJa >kKM3Hb. PazBuTHe npezacraBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocepe. Obnmactu 6nocheps! u e€ coctan. JKuboe
BEIECTBO Orochepsl U ero PyHKIUH.

3aKOHOMEpPHOCTHU cyliecTBOBaHus Ouocdepsl. OcobeHHOCTH OHochephl Kak
rJ100aIbHOM 3KOCcUCTEMBI. J(MHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB M OMOTEOXUMHUYECKUE IUKIBI (Yriiepona, a30Ta). PUTMHUYHOCTD SIBICHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsiTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U TMPOKOIMCTBEHHBIC Jieca, CTEIH, CAaBaHHHI,
MyCTHIHY, TPOTIMUECKUE JIeCa, BEICOKOTOPhs. KimMmaT, pacTUTEIbHBINA U JKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 GyHKIUS KUBBIX CUCTEM, OLIEHKAa UX PECYPCHOTO MOTEHIMaIa U
onocdepHbIX QYHKITUI.

JemoHcTpanuu



[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoaey,
«KpyroBopoT yriepoga B rmpupone», «KpyroBopoT Kuciopojga B TpHUPOJIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymmny, «KinMarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanneiii gec», «IIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «Ilyctoinsay, « Tponudeckuii jiecy.

O6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

DKOJOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3aelicTBue dYenoBeKa Ha
ouocepy. 3arpszHeHue BO3IyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBbHBIA M XKUBOTHBIA MUp. OxpaHa
PaCTUTENIBHOTO WU KUBOTHOrOo MHpa. OCHOBHBIE NPUHIUIBI OXPAHBI MPHUPOIBI.
Kpacasie kHuru. Oco0o oxpansembie npuponansie Ttepputopun (OOIIT).
Bborannyeckue casibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSL UEOBEUECTBA W MPUPOJIBI.
PanvonanbHO€  MPUPOJOMNOJIB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpazus 3emiu. OOmMe 3aKOHOMEPHOCTH TIOOATBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOSATHBIE MOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemsi, obecneuusarowue 00Cmyn K
uHgopmayuu no  cocmoaHul0 OmMOEeNbHbIX U008 U Ikocucmem. (OcHoBbI
9Kopeaburumayuu dKocucmem U cnocooos 060pvbObI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JemoHcTpanuu

Tabmuubl W cxembl:  «3arps3HeHue  atMocdepbl»,  «3arpsa3HeHue
ruapocdeps», «3arpsizHeHue 1ouBb», «llapHukoBbll  3ddexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY», «MOJEIN YIIPABIIEMOTO MUPAY.

O6opynoBanue: ¢oTtorpaguu OXpaHsSEMbIX pPAaCTEHUW M KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHUTY perroHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPAKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yeneHanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUH JHYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJIbTYPBL, CHOCOOHOCMU CMA8UMb L€ U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CJMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHH C
TPAAULUOHHBIMUA POCCUICKHUMU COUUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
NOBEACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHMTAHMS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUIO U
TPaJULMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, npupojsie u
OKpYXKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHIICKOTO 0O0IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3ULIUN 00YUarOIIEerocsi Kak akTUBHOIO U
OTBETCTBEHHOTO YJI€HAa POCCUHUCKOT0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX W TMO3HABATENIbHBIX 3a/a4, BHITIOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIOJICH C Pa3HbIMU YOCKICHUAMU, KYyJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXJEHUU CIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTHU MEPE]
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE



IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

NOHMMAaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBO€  mHUTaHME, COOJIOJEHHME TUTMEHMYECKUX NpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quuueckas
aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0€30I1aCHOr0 MOBEJCHUS B CUTyallUsIX, YIPOXKAIOIIMX 3J0POBbIO U JKU3HHU JIOJEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUIATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOHN JESITEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoOHATbHON JesATENIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOpP Oyayuieil mnpodeccuu U pearn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPUPOJIe KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHMS;

MOBBIIIEHUE YPOBHA OKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPY’KAIOIIEN CPEBI;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTBh HMCIOJIb30BaTh MPUOOpETaeMble MpPU H3YYEHUU OUOJIOTHH
3HaHWS W YMEHMsI MpU pELICHUU NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTIOIB30BAaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAaX, OXpPAaHY BHUJIOB,
IKOCUCTEM, OHOChephl);

AKTUBHOE HEMNpUIATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE IKOJIOTHUYECKUE
NOCJIECTBUS MPEANPUHUMAEMBIX AEHUCTBUI U NPEIOTBPAILATD UX;

HaJIM4KME PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS], IKOJIOTHYECKON KYJIbTYpHI,



ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBA
B3aMMO/JICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

MOHMUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ polr B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU II€JIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE Kak O €IUMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PECYpCHbIE  MPOOJIEMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
obecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTUYECKUX 3HAHUN B IENIIX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONBb30BaTh TMOJydyaeMble 3HAHUS MJIs aHalu3a |
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIMX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MOTYUYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEA0BATEILCKYIO ICATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEepPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATBI



MertanpenMeTHble pe3yiabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HAYUMble IS (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYYArOMIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEIU(PUKYy METOJ0B ITO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIH (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
ucclieJOBaHUE,  HAOJIOJICHWE,  WM3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
yHUBEpCaJIbHbIC ydeOHBIC JchCTBHS (ITO3HABaTEJbHbIC, KOMMYHHUKATHBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMH OOYyYaloUuIuxcs; CIOCOOHOCTh
o0yyaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JEUCTBUS B
MO3HABATEJILHON M COLUANIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpazoBaHuss y oOy4aromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
yHUBEpCaIbHbIe yUeOHbIE ACHCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAJIbHBIC YUCOHbBIC
JIEUCTBUS, PETYJISTUBHbIE YHHUBEpPCAIbHbIE Yy4eOHbIE JEUCTBUS, COBMECTHAs
JeSATEeIbHOCTbD.

MeTtamnpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIETO
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaanenue YHHMBepPCAJIbHbIMH yueOHBIMU MO3HABATEJIbLHBIMH
AEeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIICTATh UX XapaKTEpHbIEC MPU3HAKH, YCTAHABIMBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpENeNATh 1ETu JeATEeIbHOCTH, 3ajaBas TapaMmMeTpbl U KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUIsl 0OBSICHEHHS (PAKTOB M SIBIICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSATH CXEMHO-MO/ICIIbHBIE cpencTtBa Ui IIPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKHUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUYMH  Pa3HOrO0  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX



UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B IESTEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM AESATEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpETAlMH, NPEeoOpa30BaHUI0O M NPHUMEHEHUI0 B Y4EOHBIX
CUTYalIMsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMHU U METOJIAMY;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUThb APryMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMETPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE€ PEIICHHUS 3aJadd  pPe3yJIbTarThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYILECTBIISTh LEJICHAIIPABICHHBIM MOUCK TEpeHoca CPEeICTB U CIOCOOOB
NEeNCTBUS B MPO(ECCUOHANBHYIO CPENY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjiararb OPUTHMHAIBHBIE MOJIXOJbl M pELIEHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE albTePHATUBHBIE PELICHUSI.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTepaTrype, OHOJOTHYECKUX CIIOBapsiAxX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAJIM3UPOBAThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIIEHUBATH



e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

dbopMyIUpOBaTh 3aMpPOChl U MPUMEHATh PA3IWYHBIE METOABI MPU TOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOIHEHHUS y4eOHBIX
3azay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTHIA, COBEPUIEHCTBOBATh KYJbTYpPYy aKTHBHOT'O MCIIOJIb30BAHUS Pa3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4HbIA S3BIK B KAadecTBE CpeAcTBa Ipu pabore ¢
OHOJOrnyeckod HHPOpMalUUE: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYECKUE 3HAaKM U CUMBOJIbI, (hopMmyibl, aOOpeBHATYypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  pPAaclO3HAaBaHWS M 3allUTl  MHG)OpManuW,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYULIECTBJISATh KOMMYHUKAILIMH BO BCeX c(hepax KU3HU, AKTUBHO y4aCTBOBATH
B JMAJIOT€ WM TUCKYCCHUU O CYIIECTBY OOCYXIaemMol TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEJIBHO BBINOJHEHHUS IpeiaracMomn
3aJ]a4uM, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3ULUHN JPYTHMX YYAaCTHUKOB
JIAaJIoTa WA IUCKYCCUU);

pacno3HaBaThb HeEBepOaJbHbIE CPEACTBA OOIIECHHS, TNOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyalluH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJICHCTBUS, MOHUMATh
HaMEpEHUs IPYTuX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILIEHHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS MPHU peLICHUH y4eOHOM 3a1a4H;

BbIOMpaTh TEMATUKYy W METOJIbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro YjeHa KOJUIEKTHBA,;

OpUHUMATh  1[eJIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U



KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHUA NpPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIECHWIO K JKMBOHM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpMYIUpOBaThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JESTENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH pPEIICHHUS NpoOiieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIE€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BIAJCTh HABBIKAMH  TO3HABATENbHON  pedJeKCHMH KaK  OCO3HAHUS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOI'O PEILLICHHUS;

YMETh OLICHUBAaTh PHUCKU U CBOEBPEMEHHO NPUHUMATh PELICHUA 110 HX
CHIDKEHHIO;

MPUHUMATh MOTHMBBI M apPryMEHThl JPYyTHUX MpPU aHAIN3€ pe3yJIbTATOB



NEeATEIbHOCTH;
3) npuHsATHE CeOsl ¥ APYTUX:
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,
IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPH AHAJINU3E pE3YyJIbTaTOB
NEATEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO APYrUX HA OIINOKHU;
pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIIMH JPYTOTro YeJIOBeKa.
IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeaMera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIedYeHHe
npodmibHOrO  OOydeHmst  oOydaromuxcst  Owonornu. OHH — BKIIIOYAOT:
cnenuuyeckue sl OMOJIOTMH HayYHbI€ 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 1O
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPaA30BAHUIO 3HAHUM, BUJBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4YeHUs.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO mpeamera «buomorus» B 10
Kjlacce NOJDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MECT€ U pOJU OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NO3HAHWM  3aKOHOB  TIPHUPOABI U  pEUIeHMH NOpo0JieM  palMOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OHMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAraKoIIMe OUOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSIus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M PA3BUTHE), OMOJIOTUYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HaciencrBeHHoctd T. Moprana), yuenus (H. WM. BaBunoBa — o wueHtpax
MHOrooOpa3usi ¥ TMPOUCXOXKACHUS  KYJIbTYpPHBIX  pPACTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB NEPBOT0 MOKOJEHUS, PACILEIJIEHUS, YHCTOThI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaensa, TOMOJOTHUYECKUX pPAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOAAMH HAyYHOTO IIO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCICOBAHUSAX JKUBBIX OOBEKTOB (OINHUCaHUE, H3MEpPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK IMPOKAPUOT U
HYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE



OaxTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPTAaHOB M CHCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJIOBEKA, IIPOIIECCOB JKU3HEACSITEIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcCTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO M TeTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeW03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMECHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OpTaHOWIAMU KIETKH U HUX
(GYHKIUSAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAacTeHWH, JKMBOTHBIX M YEJIOBEKAa U MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXIY STallaMH
oOMEeHa BEIIECTB, ATaamMH KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUIOM W (EHOTHIOM, (DEHOTUIIOM H
(dhakTOopamMu cpenbl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsl JOKa3aTeIbCTBA POJICTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISIBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJIy UCCIICAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIeNIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE W TPAKTUYECKHUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYS I€Jb KCCIEIOBAHUS, AaHATU3UPOBATH IOJTYUYEHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
DKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TIPEACTaBIATH  TOJYYCHHBIC  pe3yJbTaThl HAa  yYEHHYECKHX

KOH(DepeHIusX;
YMEHUE OIICHUBATh JTUYECKHE aCIMEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
obmacTh  OWMONOTMM M MEIWIHUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOIOTBOPCHKE, HAIMPABICHHOS M3MCHCHHWE T'€HOMAa M CO3JIlaHWE TPAHCTCHHBIX
OpTraHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OymyIed mpogecCuoHaIbHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAHWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YTAyOasATh MO3HABATEILHBIN



MHTEpEC, HAIPaBJICHHbIM HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMsl B OpraHM3AIUAX  CPEIHETO
po(eCCHOHATEHOTO U BBICIIETO 00pa30BaHUAI.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 11
Kslacce NOJIKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIOIL30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BJIAJIETb CUCTEMOM OHMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTEMa, Ouocdepa), OMOIOTMYECKHUE TEOPUU
(aBomronimonHas Teopust Y. J[apBuHA, CHHTETHYECKAS TEOPHS SBOJIOINH ), YICHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHHusX 3Boitouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrea K. M. bapa), npasuna (munumyma HO. Jlubuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (runoreza «vupa PHK» V.
['unGepra);

yMEHUE  BJaJ€Th  OCHOBHBIMM  METOJaMU  HAyYHOTO  TO3HaHUS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHHUS H
OIICHKH aHTPOITOTCHHBIX H3MECHECHUN B IPUPO/IE;

YMEHHUE BBIICIATh CYIIECTBEHHBIC TIPH3HAKH: BHJIOB, OHOTEOIIEHO30B,
DKOCHCTEM M Ouocdepbl, CTaOUIM3UPYIOIIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO otbopa, aJIIONaTPUIECKOTro u CUMIIATPUYECKOTO
BHUI000pa30BaHUs, BIUSHUS ABMKYIITUX CHJI SBOJIONUN Ha TEHO(POH T TOMYJISAIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YCTaHABJIMBATh B3aWMOCBS3U MEXIY MPOIECCaMU HBOJIOIHUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISABIATH  OTJIMUMTEIbHBIC  NPHW3HAKH  KUBBIX  CHCTEM,
IIPUCITOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHUs, aOMOTHYECKHMX M OMOTHYSCKHUX
KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO



TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsI JOKQ3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPE/Ibl OOUTAHUS, CAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOTrooOpasusi BHIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MPUPOJIBI M YEIOBEUCCTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 3a]Ja4H, BBISBISATH MPUUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OHOJIOTMYECKUMU MIPOIECCAaMH U SBJICHUSMU, 1€TaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB,;

YMEHHE BBIMOIHITH JIA0OpATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOMATH
IpaBuJia Mpu padboTe ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpenacTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, AaHAJIU3UPOBATH IOJYYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIOoruH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUAX U CIOCO0axX MpeaoTBpaIeHUs
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCT OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBIIIUICHHOCTH, YTIYyONATh TO3HABATENbHBI WHTEPEC, HaAIpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOIOTHYECKOTO 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ae/ioB U TeM ugpossbie
Ne ni/m IporpaMmMb1 pasi Beero Kontpoabusbie IIpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
1 buosiorus kak Hayka 1
2 JKuBbI€ CHCTEMBI U X U3yUYEHUE 2
3 buosnorust Kietku 2 0.5
4 XHUMHUYECcKasi OpraHUu3aIus KJICTKA 10 1
5 Ctpoenue u GyHKIMH KICTKH 8 2
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1
KJIETKE
v HaCJ'IellCTBeHIfaSI uHpopMaus u 9 05
peanuzanus e€ B KJIETKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U 2 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTuka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 broTtexHomorus u CHHTETHYECKast OMOJIOTHS 4
17 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa B M TeM nppoBsI
Ne n/m Y —— pasieno ¢ Beero Kourpoubnbie IIpakTHyeckue glé p?:f 003 aT:‘?IbHH e
padoThI padoThI pecypeb
1 3apox/IeHUe U Pa3BUTHE SBOIOIIMOHHBIX 4
IPE/ICTaBICHUN B OHOJIOTUH
2 Mukpo3BoIOIUS U €€ pe3yabTaThl 14 2
3 MaxposBOJIOIHS U €€ Pe3yIbTaThl 6
4 [Ipoucxoxaenne u pa3BUTHE KU3HA HA 15 15
3emuie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOoJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpraHU3MOB M HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyXarollei cpeoit
7 OpraHu3msl 4 cpefia 0OuTaHUs 9 1.5
8 DKOJIOTHS BUIOB U TOMYJISAIIUAN 9 0.5
9 DKoJorus coo01ECTB. DKOJIOTHUECKUE 12 05
CHCTEMBI
10 buocdepa — rnmobanpHas sxocucTemMa 6
11 UYenoBek U OKpy’Karolas cpeja 6
12 PesepBHOE Bpemst 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

buomnorus kak KOMIIJICKCHAsI HayKa U KaK
4aCTb COBPECMCHHOI'O 06I_HGCTB8

KoauuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

A w N R

YPOBHeBafl opraHu3anyi )KUBbIX CUCTCEM

Hcropust OTKpBITUS U U3YUEHUS KIICTKH.
Knerounas teopus

L

MeToab! MOJIEKYJIIPHOM U KIIETOYHOM
6uonorun. [Ipaktuyeckas pabora
«M3y4yeHne MeTo10B KJIIETOYHOH OMOJIOTHH
(xpomatorpadusi, anexrpodopes,

T depeHaIbHOe HEeHTpU(YyTrupoBaHUE,
[TLIP)»

XHUMHUYECKUIN COCTAB KIETKH

MI/IHCpaJ'II)HBIG BCIICCTBA KJIICTKH, UX
Ouosoruueckas POJib

0.5

10

Opranuyeckue BenecTBa KIeTKH — OEJIKH.
JlaGopaTtopHas pabota «O0Hapyx)eHne
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX
peaKuii»

CgoiicTBa, K1accupuKanys U GyHKIUN
OenKkoB

Opranuyeckue BelecTBa KJIeTKH —
YIIIEBObI

0.5

11

OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIUIIU ABI




Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue

12 HYKJIGHHOBBIX KUCJIOT, BBIJICJIEHHBIX U3 05
KJIETOK Pa3IMYHBIX OPTaHU3MOB)
Crpoenne u pynkuuu ATO. [pyrue

13
nykieozunTpudocdarer (HTD)

14 CexBenupoanue JJHK. Metoapl
TCHOMUKH, TPAHCKPUIITOMHKH, IIPOTCOMUKHU

15 MeTo/1bl CTPYKTYPHOM OHOIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHnue 3yKapuOTUYECKON KIIETKH.

17 [IpakTuueckas pabora «3y4yeHne cBOMCTB 0.5
KJIETOYHOM MEMOpPaHbI»

18 [ToBepXHOCTHBII anmapar KJIeTKU
OnHOMeMOpaHHbIE OPTaHOUIbI KIETKH.

19 [Ipaktrueckas padota «M3yuenue 05
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKax»
[ToryaBTOHOMHBIE OpTaHOU B KIICTKH:

20 MUTOXOHJIpHH, T1acTU bl JlabopaTopHas 05
pabota «MccnenoBanue mIa3Moau3a u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOU/IbI KJIETKH

22 Ctpoenue u GyHKIUH s1Ipa
CpaBHUTEIbHAS XapaKTEPUCTHKA KICTOK

23 sykapuot. JlaboparopHas pabota 05
«M3y4yeHne cTpoeHus KJIETOK pa3InYHbIX '
OpPTaHU3MOBY
ACCUMUIISITINS ¥ TUCCUMUIISALINS — JIBE

24 CTOpOHBI MeTabomm3Ma. Turbl oOMeHa

BemecTB. JlabopaTopHas pabora
«/3yueHne KaTaTuTHYECKOW aKTUBHOCTH




dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep peakLui
KJIeTOYHOro MeTabosu3Ma. Jlaboparopuas

25 pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1 0.5
pacIIeuieHus NepoKCuaIa BOJA0POia B
PACTUTENBHBIX M KUBOTHBIX KIIETKAX)
26 benku-akTuBaTOpHl M OCIKH-UHTUOUTOPHI 1
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 1
28 doTocuHTE3 1
XemocuHTe3. JJaboparopnas padota
29 «CpaBHEHHE ITPOLIECCOB POTOCUHTE3A U 1 0.5
XEMOCHHTE3a»
AHaspoOHBIe OpraHn3Mbl. Bupl OposkeHus.
30 JlaboparopHuas pabota «CpaBHEeHUE 1
IpOIIECCOB OPOXKEHUS U JBIXAHUS
31 AdpoOHBIE OpraHU3MBbl. JTarnbl 1
HHEPreTHUecKoro ooMeHa
DHeprusi MeMOpaHHOTO TpaJueHTa
32 npoToHoB. Cunte3 AT®: pabota 1
npoToHHON AT®-cuHTAa3bI
33 Peakiinm MaTpuyHOTO CHHTE3a 1
34 Tpanckpunuus — matpuusbsiii cuaTe3 PHK 1
35 Tpancinsiius u e€ 3tanbl 1
6 Koauposanue amuHokuciot. Ponb 1
pubocom B OnocuHTe3e Oenka
37 Opraau3anus TeHOMa y TPOKapHOT U 1
YKapHOT
38 MonekymnsipHble MEXaHU3Mbl HKCIPECCUU 1
T'€HOB y DYKapuoT
39 Bupycbel — BHeKJIeTOUHBIE (hOPMBI KU3HH U 1 05

oOnuratHble napasutel. [IpakTuueckas




pabota «Co3naHue MOZeld BUpyca»

BupycHbie 3a00eBanus yeloBeKa,

40 . 1
YKUBOTHBIX, PACTCHU

41 HanoTtexHoyioruu B OMOJI0OTUN U METUITIHE 1

42 JKU3HEHHBIN 1K KIETKU 1

43 Matpuunslii cunte3 JJHK 1
Xpomocomsl. JTaboparopHast pabota

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 1 0.5
MHUKpOIIpenaparax»

45 JleneHue KICTKHM — MHTO3 1
Tune! kaeTok. KapuoknHes v IUTOKHHES.

16 JlabGopaTtopnast pabora «Habnronenue 1 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryssiius »KM3HEHHOTO IUKJIA KJIETOK 1

48 OpranusM Kak eIuHOE 11eJI0e 1

49 Txanu pacrenuii. JlJabopatopHas pabora 1 05
«M3ydyeHne TKaHEeH PaCTCHUIN»
TkaHU )KHBOTHBIX M YEIOBEKA.

50 JlaboparopHas paboTa «3ydyeHnue TkaHei 1 0.5
KUBOTHBIX)
Opransel. CucreMsl opranoB. JlaboparopHas

51 pabota «/3y4ueHne opraHOB IIBETKOBOTO 1 0.5
paCTCHHUS

52 Ormopa Tesla OpraHu3MoB 1

53 JIBI>KEHE OpraHN3MOB 1

54 IIntaHne opranu3mMoB 1

55 [Muranue MO3BOHOYHBIX KUBOTHBIX. 1
[TumeBapuTeapbHas CHCTEMA YEIOBEKa

56 J{pixaHue opraHu3MoB 1

57 JIpIXxaHne MO3BOHOYHBIX KUBOTHBIX U 1




YCI0BCKa

58 TpaHcOpT BENIECTB y OPTraHU3MOB 1
59 KpoBeHocHasi cuctema mo3BOHOYHBIX 1
JKUBOTHBIX U YEIIOBEKA
60 Briienenue y opranuzMoB 1
61 3amuTa y OpraHu3MoB 1
62 MMMmyHHas cucTemMa ueioBeka 1
63 PazapaxuMocTh U perynsuus y 1
OpPTraHU3MOB
64 I'ymopanbHas peryssius ¥ SHIOKpUHHAS 1
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 DopMbI Pa3MHOKEHHUST OPTaHU3MOB 1
66 [TomoBoe pazMHOKEHUE 1
67 Meiio3 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta 1 05
«M3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3
70 3akyajKa OpraHOB U TKaHEH U3 1
3apO/IBIIIEBHIX TUCTKOB
PocT u pa3BuTHe KHUBOTHBIX.
71 JlaGopaTtopHnast pabota ((BI)ISIBJ'IGUHI/IG 1 05
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MTO3BOHOYHBIX JKHBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PaCTECHUM.
72 JlaboparopHas pabota «CTpoeHHE OPraHOB 1 0.5
Pa3MHOYKCHHS BBICIIUX PACTCHHI
73 Hcropust cTaHOBIIEHUS M PA3BUTHUS 1

T'CHCTUKHN KaK HAYKH




OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHKH.

74 JlaboparopHas pabota «JIpo3oduiia kak 1 0.5
00BEKT FTeHETUYCCKUX UCCIICIOBAHUIN
3aKOHOMEPHOCTH HaCIICIOBAHHS
NpU3HAKOB. MOHOTHOpUIHOE
75 ckpemuBanue. [Ipaktudeckas padota 1 0.5
"N3ydyeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIIBI"
76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEIIUBAHUS
77 AHanusupyrouiee ckpeuiuBanue. Hernomnnoe 1
JIOMUHUPOBAHHE
JuruOpuHOE CKpeIuBaHHKE.
78 [IpakTudeckas padora «3yueHune 1 05
pe3yJIbTaTOB TUTUOPUIHOTO CKPEIIUBAHUS
y 1p030(hUITBI»
79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKPEIIUBAHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHS HACJIEICTBEHHOCTH 1
82 I'enernka mona 1
83 ['eHOTHT KaK [EIOCTHAS CHCTEMa 1
84 r CHCTI/I‘IECKI/Iﬁ KOHTPOJb Pa3BUTHUS 1
PACTCHHIA, )KUBOTHBIX U YeJIOBEKa
85 W3mMeHunBOCTh NpHU3HAKOB. Buibl 1
W3MEHUYUBOCTH
86 MonudukarmonHas "3MEHYHBOCTh 1
BapuarnmonHsbIi ps v BapualimoHHAs
KkpuBas. JlaboparopHas pabota
87 «MccnenoBanue 3akOHOMEPHOCTEN 1 0.5

MOIM(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHnne BapuallMOHHOTO psifia U




BapUAIMOHHON KPUBOM»

88

89

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KomMOuHaTuBHas N3MECHYHNBOCTD

MyTanuoHHasi U3SMEHYUBOCTb.
[IpakTruueckas pabora «MyTarnuu y
Tpo30¢huibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIlecca.
DNUTeHEeTHKA U YTTUT€HOMHUKA

I'enernka yenoseka. [IpakTuueckas pabora
«CocTtaBneHue 1 aHaIu3 POAOCIOBHOMN

0.5

92

93

94

MeToapl METUIIMHCKON T€HETUKHT

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
PEIOTBPAIICHUH U JICUCHUH TeHETHYCCKIX
3200JI€BaHNI YETIOBEKA

OcCHOBHBIE IOHATHUS CEJEKIIUH.
JlaGopatopHas pabota «/3yueHue coproB
KYJIBTYPHBIX PACTE€HUN U MOPO/J IOMAIIHUX
KUBOTHBIX»

0.5

95

MeToap! ceaeKIIMOHHON paboThl.
JlaGopaTtopHast pabota «3yueHue MeTo10B
CEJIEKIINM PACTEHUI»

0.5

96

JlocTnkeHus ceneKkunn pacTeHu 1
*KUBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
T€HETUYECKUX PECYPCOB

98

BuoTexHonorus kak Hayka U OTpacib
nponsBoacTBa. [IpakTrueckas padbora
«M3yuenne 00beKTOB OMOTEXHOIOTUI

0.5

99

OcHoBHbIE HaNpaBJICHUS CHHTETUYECKOU
ounoJsIornuu




100 XpOMOCOMHAsI ¥ T€HHAs WHXKCHEPUS 1
101 Menunuackre OMOTEXHOIOT NI 1
PesepBHbiii ypok. [ToBTOpeHue,
102 . 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
[
Jl:;_n Tema ypoxa Beero Kontpoabubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ gg[?al;zi];;eenbnme
padoThI padoThI pecypebi
1 OpomonnonHas teopus Y. Jlapsuna 1
2 JIBH>KyIIHME CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM 1
Y UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUun 1
3BOJIIOLIMU
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOJIIOLNS U MAKPOIBOIIOLIHS
6 [Tonynsauus — snemMeHTapHas €IMHHLIA 1
3BOJIIOLIMU
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsiBIEHNE U3MEHUUBOCTH Y '
oco0ell 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI HIBOTIOIUN 1
9 Dddext ocHoBarens. Ipdext 1
OYTBIJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M3o0numuu nonymsumii: 1
reorpaduyeckas, OnoJIorudecKas
11 EctecTtBeHHbI 0TOOp — HanpaBIISIOLINI 1
(hakTop IBONIOIHH
12 [TonoBoit oT60p 1
[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
13 pe3yabTaT MUKPOABOIIOIHH. 1 0.5

JlabopaTtopHas paborta «3ydeHue




apoMop(h030B U HUIMOAAANITAUN Y
pacTEHUH U KUBOTHBIX)»

[Tpumeps! pUCTIOCOOICHUH Y OpraHU3MOB:
MopdosIorHIecKue, GU3HOTOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.

14 JlabGopaTopHas padora «IIpucnocobenus 1 0.5
OpPraHU3MOB U UX OTHOCUTEIIbHAs
11€J1eCO00Pa3HOCTh»

Bun, ero kxpurepuu u CTpykTypa.

15 Jlaboparopnas pabota «CpaBHEHUE BUIOB 1 0.5
110 MOP(OJIOTUUECKOMY KPUTEPUIO»

16 Crpykrypa BHJa 1

17 BunooOpa3oBanue kak pe3yapTar 1
MUKPOIBOIIOIIH

18 CBs13p MUKPOIBOJIIOLIMH U STIUAEMHOJIOTHH 1

19 Maxkpossosmronust. [Taneontonornueckue 1
METOBI H3yUECHHUS DBOJFOIHH

20 buoreorpaguueckue MeToabl U3y4eHUs 1
9BOJIIOLINH
OMOPHOJIOTHYECKUE U CPABHUTENBHO-

21 Moponoruueckue MeTo 1bl U3y4eHHs 1
9BOJIIOLINH
MorexyasipHO-TeHEeTHUECKHE,

22 OMOXMMHYECKHUE U MAaTEeMAaTUYECKUE 1
METO/bI M3yUECHHUs IBOJIOILMU

23 OO01re 3aKOHOMEPHOCTH BOJTFOIIHH 1

24 AnantuBHas pagunanus. HepaBHOMepHOCTB 1
TEMIIOB HBOJIOIIUH

o5 Hayunble rUIOTE3bI TPOUCXOXKACHUS 1
JKU3HU Ha 3emiie

2% JloHay4HbIe IPEICTABICHUS O 3apOKIACHUU 1

KHU3HHU




OCHOBHBIE 3Tanbl HEOPraHMYECKOU

27
HBOJIIOIIH
28 ['unote3sl 3apOXKACHUS )KU3HU
HcTopus 3emMau 1 METO/IBI €€ N3YUEHHUS.
29 JlabGopaTtopHas paborta «3yueHue u 05
OIMCaHHNE UCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTraHUu3MOB»
30 HauanbHble 3Tansl opraHuyecKon
HBOJIIOIIH
31 DBOITIOLUS SYKApUOT
OCHOBHBIE 3TaIlbl HBOIIOLMH
30 pactutensHoro Mupa. [IpakTiueckas 05
pabota «3ydyenne ocoOeHHOCTEN '
CTPOCHUS PAaCTCHUHN Pa3HBIX OTAEIIOBY»
33 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MHUpa
DBoIOLUS )KUBOTHBIX. [IpakTHueckas
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX )KMBOTHBIX)»
35 Pa3Butue xu3Hu Ha 3eMiie 1O paM U
nepuoiamMm
6 MaccoBbie BBIMUPaHUST — SKOJIOTUIECKHE
KPHU3HUCHI MPOIILIOTO
37 CoBpeMEeHHBIN YKOJIOTUYECKNN KPU3HUC, €ETO
0COOEHHOCTH
18 CoBpeMeHHas cucTeMa OpPraHMYeCcKOro
MIPOIILIIOTO
39 OCHOBHBIE CHCTEMATUIECKHE TPYIIIBI
OpPraHu3MOB
40 AHTpPOIIOJIOTHUsI — HayKa O 4eJIOBEKE
M PasButue npeacrasieHuii o

IMPOUCXOKIACHUHN YCIIOBCKA




MecTto genoBeka B cuctemMe
opranuyeckoro mupa. Jlaboparopuas

42 pabora «3yueHue ocobeHHOCTEH 1 0.5
CTPOCHUSI CKeJleTa YeIIOBeKa, CBA3aHHBIX C
MPSIMOX 0XKJICHHEM)

43 JIBYDKYIIIME CUITBI AaHTPOTIOTEHE3a 1

44 CooTHolIeHnE OUOIOTUYECKUX U 1
COITMANIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OcHOBHBbIE CTaIUU aHTPOIIOT€HE3a 1

46 [TaneoreHeTrka u MaJeOreHOMHUKA 1

47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKa 1
Yenoseueckue pacel. [Ipaktnyeckas

48 pabota «M3y4eHHE YKOJIOTHUECKUX 1 0.5
aJlanTaluii 4YeJI0BeKay»

49 MexIuCIUTUTMHAPHBIE METO/IbI 1
AHTPOIIOJIOTUHI

50 3apokIeHUE U Pa3BUTHE YKOJIOTUN 1
Mertoasl skosnoruu. JlaboparopHas pabora

51 «M3yueHne MeTo10B HKOJIOTMYECKHUX 1 0.5
HCCIIEOBAHUI

50 3Ha4yeHHe KOJOTMUECKUX 3HAHUM 15 1
9eJIoBeKa

53 Okonorndeckue GaKTopsl 1
Abuornyeckue pakropbl. CBeT Kak

54 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «BblsiBIeHNE TPUCTIOCOOIEHUI '
OpPTraHU3MOB K BIUSHHIO CBETa»
Abunornueckue gaxktopsl. Temneparypa
KaK 9KOJIOTHYECKUHA (PaKTop.

55 JlaGopatopHnas pabora «BeisiBieHue 1 0.5

MPUCTIOCOOICHHUI OPraHU3MOB K BIUSHHUIO

TEMIIEPATYPHI»




AobunoTtryeckue pakTopbl. BiaxxHOCTh Kak
sKosioruueckuit paxrop. JlaboparopHas

56 1 0.5
pabota «AHATOMUYECKHE OCOOCHHOCTH
pacTeHuil U3 pasHbIX MECT OOUTaHUS»
57 Cpenpl 00uTaHNs OPTaHU3MOB 1
58 buonornueckue puTMbl 1
59 XKuznennsie GopMbl OpraHu3MOB 1
60 bruotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI
61 JUIsl CYIIECTBOBAHHS OPTaHU3MOB B CpeJie 1
oOuTaHus
6 DKOJOTUYECKHE XapaKTePUCTUKU 1
TOTTYJISIITUH
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIIH:
63 YUCJIEHHOCTb, IIJIOTHOCTh, BO3PACTHAS U 1
MIOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH TOMYJISIIHH:
64 POXK1a€MOCTh, TPUPOCT, TEMI POCTA, 1
CMEPTHOCTh, MUTPAIINU
65 DKoJIOTHYECKast CTPYKTYpa MOMYJISIIHH 1
66 JliHaMMKa MOMYJISALUU U €€ PeryJIsaLus 1
67 KpuBsle pocTa 4nCI€HHOCTH MOMYJISIIINH. 1
KpuBbie BEDKUBAHUS
OKoJiornyeckas HUIIIA BHJIA.
68 JlaGopatopnas pabora «IIpucnocobnenus 1 0.5
CeMSIH PACTEHHI K PACCEICHUIO)
69 Bun kak cucrema nmomyssui 1
70 3aKOHOMEPHOCTH TTOBEICHHSI 1 MUTPALIAI 1
KUBOTHBIX
71 Coo0111ecTBO OpraH3MOB — OHOIICHO3 1
72 DKOCHCTeMa KaK OTKpBITasi CUCTEMA 1




KpyroBopot BelecTB ¥ MOTOK SHEPTUH B

73 1
HKOCUCTEME

74 OcHOBHBbIE IIOKA3aTENIN IKOCUCTEMBI 1

75 DKOJIOrM4eCKUe MUpamMm bl 1

76 N3meneHus coo0IIecTB — CYKIIECCHH 1

77 [TpupoaHbIe 5KOCUCTEMBI. DKOCHCTEMBI 1
03ep M PeK. DKOCUCTEMbI MOPEH 1 OKEaHOB

78 [Tpuponusie 9KOCHCTEMBI. DKOCHCTEMBI 1
TYHJp, JIECOB, CTEIICH, ITyCThIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

80 Yp6oskocucremsl. [IpakTrueckas padorta 1 05
«M3ydenue u onrcaHue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B 1
IKOCHUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN

82 pa3HbIX TUIIOB Ha CyOOpraHU3MEHHOM, 1
OpTaHU3MEHHOM, MOMYJISIIUOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapaast 0601049Ka 1
3emun

84 Yuenue B. W. Bepnaaackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHMS 1
o6uochepsl

86 Kpyrosopots! BeniecTs n 1
OMOT€OXUMHYECKUE IIUKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE 1
OMOMBI CyIIN

88 YcroitunBocTh 6Hocheps 1

89 DKOJIOTHYECKHE KPU3UCHI M UX TPUUNHBI 1

90 BoszeiicTBue uenoBeka Ha buocdepy 1




AHTpPOIOr€HHOE BO3JICHCTBUE HA

9l pPaCTUTENbHBIN U )KUBOTHBII MU 1

92 Oxpana npupoabl 1

93 OCHOBHBIC TIPUHIIUIIBI YCTOHYHBOTO 1
Pa3BHUTHUS YEIOBEYECTBA U MPHPOIBI
PanmonansHOE IPUPOIONIOIH30BAHNE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3HooOpa3us 3emin

95 Q§o6meHHe 1o TeMe «MUKPOIBOITIOLUS U 1
e€ pe3yJIbTaThD»

9% Q§o6meHHe 1o TeMe «MaKkpOolIBOIIOLHUS U 1
e€ pe3yIbTaThD»

97 O606mienne no Teme «IIpoucxoxaenue u 1
pa3BHUTHE XKU3HU Ha 3eMiie»

98 O6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O060061meHne o TeMe «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB)

100 O6o006menne no Teme «OpraHu3Msl ¥ cpena 1
oOuTaHU»

101 O606meHI/Ee 1o TeMe «DKOJIOTHUS BUJIOB U 1
OIS

102 O6061menue o teme «buochepa — 1
rio0aabHast IKOCHCTEMay

OBLIEE KOJIMYECTBO YACOB 1O 102 75

[TPOTPAMME
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