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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpeamety «buonorus» (mamnee - OWoOJOTHS) Ha
ypOBHE cpenHero oodiero obpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaeparabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacro monoxkenussiMm ®I'OC COO mnpoduibHbe y4eOHBIE MPEIMETHI,
u3ydyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBIAIOTCS crocoOoMm nuddepeHimaniu
OoOy4eHHs] Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIMM, CpEeIHUM OOIIUM, CpEeIHUM
npo¢eCCUOHANIBHBIM U BBICIIMM 00pa3oBaHUEM. B TO ke BpeMs Ka)KIblil U3 3TUX
y4€OHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTUPOBAH HA MPUOPUTETHOE pPELICHUE
o0pa30oBaTeNbHBIX, BOCHHUTATENBHBIX M PA3BUBAIOIIMX 3a/]a4, CBA3AHHBIX C
npodopueHTanueil 00yJammuxcs U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOU
00JIacCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMY mnpenMery «buonorus» ma€t mpeacTaBlieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YpOBHE, onpeenseT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYpUpOBaHME IO pas3feiaM H TeMaMm, paclpefeseHue I0 Kjaccam,
PEKOMEHAYET TMOCJIEIOBATeIbHOCTh H3YYEHHs] y4eOHOro Marepuaia ¢ Y4yeToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peann30BaH MPUHIUIN TPEEMCTBEHHOCTH C HW3y4YeHHEM OWOJIOTMU Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaMpaBJICHHOCTh ~HAa  TOCIEAYyIOlee pa3BUTHE  OUOJIOTHYECKUX  3HAHUU,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pas3e KHU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nporpaMMme 1Mo OHMOJIOTHU TakKe IOKa3aHbl BO3MOXXHOCTH YydeOHOro mpeamera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHUs U B
GbOpMHpPOBaHUHM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oOmero oopasoBaHUs
3aBepmiaeT OMOJIOTMYECKOEe O00pa3oBaHWE B IMKOJE W OPUEHTUPOBAH Ha
pacIvipeHre W yriyOJIeHHe 3HAHWUW O0OyJaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX



MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTOLUOHHOIO YUYEHUS U SKOJIOTUH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYarOLIMXCs K MOCIEIYIOIIEMY IOJIYYEHUIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmipeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI U MOCIEAYIOIIETO
BbIOOpa mpodeccur. Bo3MokHa Takke MHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEeHUs: OMOJIOTUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPHUOJIOTHHM U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOJIIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUU U yUeHUE 0 onocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00ecleUUTh  OCBOCHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJI€H, IPUHIIUIIOB U MPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KIIETKH, OpPraHu3Ma, MOMYyJISIuUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJEPKAHUHU MPOrPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM uiau MHOW oOjacTH OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIEM.

Lenb n3yuenus yueOHoro npeamera «buonorusp» Ha yrimyOaéHHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(YHKIMOHAIbHON



OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSX OHOJIOTMYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOYYarolMXCs C METOJaMU IO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOM OHMOJIOTMHM, SMOPHOJOTMM W OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CeJICKUMH, OWOTEXHOJIOTUM M CHUHTETUYECKONM OWOJIOrMH, MaJCOHTOJOrHUH,
DKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopuu W B IMpuponae (HaONIofeHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHHE OOYYalOIIMMHUCS YMEHHUSIMHU: CaMOCTOATEIbHO HAaXOAWTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TOJIb30BATHCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COLMAJIbHO-3KOHOMMYECKHUMU U  3KOJOTHYECKHUMHU
npobsieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOIIICHUIO K OKpYXKalIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodriiakTUKY WHGEKITMOHHBIX 3a00JI€BaHUi, TpaBUiia TOBEACHUS B TIPUPOJAC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAyUYHbIE OTKPBITUSA B 00J1aCTU OMOJIOTHH;

pa3BuTHE Yy 00YyHAIOUIMXCSI MHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpobOjeMamMH, METOI0JoTueH
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
MCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a/a4, MOJIECIUPOBaHUS OMOJIOTHUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIHUTAaHHUE Yy 00Yy4YarOIMMXCs LIEHHOCTHOTO OTHOILIEHUS K *KUBOW MPHUPOJIE B
LIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (HOPMUPOBAHNUE 3KOJIOTUUYECKOH,



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

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
IPUPOAOIIOIL30BaHUN (COONIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXalmux Jojaed  (cobmomeHuss Mep mnpodunmaktuku — 3a00JI€BaHMIA,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHJIMBUTYaJIbHOMN 00pa3oBaTeIbHON TPAaCKTOPHH, crocoOCTBYyOIIEH
nocJeayoneMy Ipo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHeTo o01mero oopasoBanus, coctaisier 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEl0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOro 00pa3oBaHMsl B OpraHU3AIUsAX  CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaronIMXCs B BBIMOJIHEHUU MPOEKTHBIX M YYEOHO-MCCIIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepUATbHO-TEXHUYECKUX PECYpPCOB M  MECTHBIX TPHPOAHBIX  YCIOBHUH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas ucTopus pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TNPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIC WCCIECIOBAHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBSI3b OMOJIOTMM C JPYrUMU Haykammuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAaMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(buoreoneHoTuyeckuit), OuochepHsuiii. Ilporecchl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3allMsl, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpUuMHBI HCKaXKEHUA pe3yJbTATOB H3KcnepuMeHTa. I[loHsTue
CTaTUCTUYECKOTO TECTAa.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METOJAOB IIPU
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKUA. buonornueckue mnoiauMepsl. bernku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonorunueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoyunuabl, BOCKH, cTepouzbl. buonornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYULl OUOMONIEKYN U UX Komniekcos. Komnviomephwiii ouzaun u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

[unarpammer:  «PacnpeneneHne XMMUYECKHX  JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYINb», «CTpoeHuEe MOJEKYII
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKkapuoTHIeCcKoi KieTku. KiteTounast ctTeHka OakTepuil 1 apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemma).  CTpykTypa — IJIa3MaTHYeCcKoOn
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuto3. Dk3omuTto3. Kiuetounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

Hurtomna3ma. [luto3one. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTpoeHHE M (YHKUUHU. B3anmocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QpyHkuus ammapata ['onpmku. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue U (PyHKUUHM HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHre U JBUKEHUE SKICYTUKOB W peCcHHYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKU, UX CTPOEHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM siipe. JIdyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaxcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHHEe: CBETOBOM MHKPOCKOIN, MHKPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MoyIM3a W JAEIUIa3MoJid3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHbI. YyacThe KUCIOpOoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHUYECKUX KaTaiu3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKcucenHbIll U OKcuceHHblll pomocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbx (HakTOpoB
Ha CKOpPOCTh (poTOocHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporeccax Ouojgoruueckoro okucnenus. Lluknnueckue peakuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmazwi. IlpemmyimiecTBa a’poOHOTO MyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUECKUN 0OMen», «brnocuHTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajia3bl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciienctBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi O6uocunrte3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
ornepoHa (d. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCNpeccult 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynsiyuu pabomel 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHTeTndyeckuii  (MMOCTMUTOTHUYECKUM), CHHTETUYECKHUH W
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel muTo3a. KapuoknHe3 u HUTOKMHE3. bHoJIornyeckoe 3HaYeHue
MHTO3a.

Perynsiumss mutotndeckoro nukia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
K1emKay — ououngopmamuyeckue Mooenu QyHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: DIIUTEIIMAIIBHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMU. IIuTaHue XKUBOTHBIX. BHyTpumnosiocTHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. JIpixanue sxuBOTHBIX. [uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALUU JIETKUX Yy NTHL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTtemMa IO3BOHOYHBIX JKMBOTHBIX UM denoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparturenbHble Bakyoau. Opradsl BblaeneHus. PuiabTpanms,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOJHEIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHu3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte uM  perymsiqus 'y OpraHusmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasuus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHasg cucrema u pediekTopHass peryjsuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbHasi peryisiuys U SHAOKPUHHAA CUCTEMa >KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue NHUCTOBOM IUIACTUHKM», «TKaHM KHUBOTHBIX», «CKEJET 4YeJIOBEKa»,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «KuiieuHomnonoctueie», «CxeMa  NHUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecmeikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKoTUTaromux», «HepBHas cuctema yenmoBekay, «Pediaexey.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacieruieHns Kpaxmana u OeNKoB Mo 1eicTBUEM (EepMEHTOB, 000PYAOBAHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrue OpraHoB [IBETKOBOT'O PACTEHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lomoBele kieTkn, win rametsl. Meio3. Craauu
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [10710BBIE JKENE3bI.
OO0pazoBaHue ¥ pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOIEHE3). DMOPUOJIOTUS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghocenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoodnenue. brnacmyna, munsi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOIO KaK  pe3yibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeckoe 3HAaYECHHE NPSAMOrO0 W HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoifHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUA», «Pa3zMHOXKEHHE XIIaMUAOMOHAIBD», «Pa3MHOXXEHUE O3BIIICHBD,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMpENaparhl SUIEKIETOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyomee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HAclIeIOBaHMS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKPEILIMBAHUSL.

CueruieHHOEe HacienoBaHue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIM MOJ. | eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
Kommnementapunocts. Onuctas. [Tonumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
Takke (HU3NOJIOTUYECKUX TMPOILECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITUH.
['eHeTHYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHYecKkne acmeKThl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHanu3upymooniee ckpemuBanue», «HemomHoe nOMUHHpPOBaHUEY,
«CrierieHHOE HacJeIoBaHWE TPU3HAKOB Y Npo30duibl», «['eHeThka Tmoiay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M PaCHICIUICHUS NPU3HAKOB, MOJENIb IS
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IlpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pa6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh Tpu3HAKOB. KauecTBEHHbICE M KOJWYECTBEHHBIC MPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CoiicTBa MOIU(PHUKAIIMOHHOM
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
HUTOIUIa3MaTuYeckue myTtanuu. ComMaTHYeCKUe M TOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOb 3NUSEHeMmuYyecKux @akxmopos &
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

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

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTDY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOrMYECKUU,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a0051€BaHus YelloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. ['eHeTuueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTuKanyss W CEJEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKAIINH.
Yuenne H. WM. BaBumoBa o IleHTpax mNpouUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
)kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TIOMOJIOTMYECKUX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
MpOU3BOAMTENICH MO TOTOMCTBY. OTOOp TO TEHOTHIY C TOMOIIBIO OIEHKU
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PENAKTUPOBAHHUS M METOJIOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpuaAn3aIys.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, wid ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBanue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYENd A CO3JaHUsl  HOBBIX COPTOB W TUOPHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYYHbIX UCCAe)08AHUL
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «LleHTpBI TPOUCXOXKIEHNS U MHOTOOOpa3Hsl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOAbl M JOCTHKEHHUS CEJIEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHNs OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON UH)KEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BAaKIMH C MEJIbI0 O0ECMEeUeHUs] KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuubl n cxemsl: «Mcnoap30BaHe MUKPOOPTaHU3MOB B IIPOMBIILIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLUMOHHBIX NpeACTABJICHHMN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuiibl 3BoJroMK BUAOB 10 Y. JlapBUHY (BbICOKAasi MHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas  3BOJIIOIMOHHAs  OWOJOTHs. 3HAYCHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosnbe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pHObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMyJALMA KaK »3JIEMEHTApHOE DBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHUHMBOCTh. J[lpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
OCHOBaTeNsd. IDggexm oOymuinounozo 2oprviwika. CHudceHue 2eHemuiecKko2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIit oTOOp — HampaBisionmii ¢gakrtop sBoionun. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIMIA
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHEe — mpuCMOCOOJeHW y  opraHu3moB.  Apomopdo3sl  u
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpo3BotoIMu. W3omsmus — ximroueBod ¢akrtop BuaooOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (GOPMUPOBAHUS OUOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«l'eorpaduueckass M30MISAIUS  JTUCTBEHHUIIBI CUOUMPCKONM W JTUCTBEHHHUIIBI
naypckoiy, «llonynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexarorias OKpacka YKUBOTHBIX,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BHUAOB JaHABIIICH», «IKOJIOTMYECKOE BUI000pA30BAaHUE BHUAOB CHUHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, 0OpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlabopaTopnasi padora «CpaBHeHHE BHIOB 10 MOP(}OIOTHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpBl U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduueckue obOmactu 3emmn. Bumpl-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMH. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl 1 cxembl: «DUIOTEHETHUECKUHN PsIT JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJNOTWUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHW3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHU )KU3HU U €€ onpoBepxkeHue onsitaMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heopranuueckux. Ombir C. Mumnepa u I'. FOpm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAS
reoXpoHOoJorus. I'eoXpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HauvanbHbie 3Tanbel opraHndeckod »3Boironuu. [losBieHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOTeHe3). DBOIIOIMOHHOE MPOUCXOXKICHUE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IponcXoXIaeHne NBETKOBBIX
pPacTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONMUHN >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaiHOo30i. OOmas xapakTepuUCTHKa KJIMMara U
reoJIorndeckux TmporeccoB. llosiBieHre U paclBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIN SKOJOTHMUECKUU KPHU3UC, €T0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3Boouun», «['€oXpoHoNOrmyeckas  MIKaJIay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTrOKJIeTOUHBIE BOAOpocHn», «Mxu», «llanmoporHukm», «l'omocemMeHHBIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3sl KHUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHeiey,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe XKuU3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pAacTEHU pa3IUYHBIX OTAENOB, KOJUIEKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas  paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne 0COOEHHOCTEH CTPOCHUSI PaACTECHUI
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOMCXOXKICHUM YeEJIOBEKa. Pennrnosnsie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ JKUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl ((hakTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (PAKTOPOB B aHTPOIIOIEHESE.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM Tpyaa. YermoBeK NpsIMOXOMAIINN U MEPBBIA BBIXOJ JOJIEH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii — 0o0mMMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTa. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJIOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «3(QQexkT ocHoBaTENs» B MOMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacus3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  OBOJIOLMOHHAS ~ QHTPOMOJIOTHST W MaJIEOAHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJIAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNneT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABCTpajtonutTek», «YenoBek  ymensiit», «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYpbl ~TpPEIKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaX0I0K KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena uYeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpca MPEAKOB YeIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTpPOEHHUS CKeJeTa
YeJIOBEKa, CB3AHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pazBuTue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
OpUpoOAHbIE W J1abopaTtopHble. MoJenupoBaHHe B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON TPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METO/IOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIornueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cBeTy. CUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocth kak skojorumdeckuii (axrtop. Ilpucmocobrnenus pacTeHuil K
noJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKUE
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pasa KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJCUCTBUS  (Tommueckue, (Qopudeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», « TemIoKpOBHbBIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenn
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOMBBLIE, TECHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHus! JaHHBIX TPYIIN, KOJUIEKIIMH >KUBOTHBIX, OOUTAIOIIMUX B Pa3HBIX cpejax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTUUECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpIisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpenbl, Pu3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJIALMU: YUCIECHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMuKa MOMyJALUMUA U €€ Peryianus. buoThudeckuil mMOTEHIMAT MOMYJISAINH.
MoaenupoBaHue TMHAMHUKHA TONYJISIIAK. KpHuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJIOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTEruu. JKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiun», «Bo3pacTHble  NHpaMuabl
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucmocoOneHus ceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. Ikos0rust co001IECTB. IKOJOTHYECKHE CHCTEMbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAJIBHbBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTBI, PEIYLCHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE THPaMU/JIbI YKCEN, OMOMACChl U SHEPTHUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOriectBo. bruopaznoobOpasue u morHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU IKOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIUN U YKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTo1010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
TPYNIBl OPTAaHU3MOB B JKOCHCTeMe», «KpyroBopoT BEIIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHmIECTB U MOTOK
HHEPrUu B arpoueHo3er, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanme ypO03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX [MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€JIbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIyT, 03€p0, 00JIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILIECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuil o ounocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio0abHOM 3KOcUCTeMbI. JuHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BBICOKOTOPbA. KilnMaT, pacCTUTENbHBINA U dKUBOTHBIN
MHUP OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmm», «KpyroBopoT azota B MpUPOAEY,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnousbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasle xkHuru. Oco0o oxpaHsembie npupoanbie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEOBEUECTBA W TMPUPOJIBI.
PanmonanpbHOE  TPUPOJONONIL30BAHME W COXpaHEHHE  OHMOJOTHYECKOTO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCnocobHotl anepeemuke. buonocuueckoe paznoobpasue u buopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arps3HeHHEe  aTMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
KHUTH Poccuiickon Odenepanuu, KpacHoi KHUTH pETHOHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHME O0YYAIOIIMMUCA POCCUICKON
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPaAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOILIECCE pEANM3allui OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHECHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJIECHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHE K NMPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIBI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIarOnoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOTr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBUI s
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIOTNIOIB30BaHUEM  (COOJIIOICHUE  TMpaBUJ  TIOBEICHHS B MPHUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTHUYECKOMN JIESITEIBHOCTH YKOJIOTMUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarommuxcs, (Gpopmupyemon
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTh
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNu(PUKy METONOB TO3HAHUSA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpPCAIbHBIC Y4eOHBIC JECUCTBUS (ITO3HABATEIIbHBIE, KOMMYHHUKATHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpCaJbHble yueOHblE JEMCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsTUBHbIE YHHUBEpCAlbHbIE Y4YEOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENbHO  (QOpMyIHpOBaTH U aKTyaJlU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTUYECKUX MOHATUM (BBIAEIATh UX XapaKTEPHbIC NMPU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOLIECHMH B M3y4aeMbIX OMOJIOIMUECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESATEIILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3ZHEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMHUpPOBATHh HAYYHBIM TUI MBILIUICHUS, BIa€Th HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HAaXOAUTh apryMEHThl Uil J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX YUYEOHBIX MMPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBjaieHUe YHMBEPCAJbLHBIMY KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHUS TMpejiaraeéMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJIEHCTBUS NP PEIICHUN yIeOHOM 3a1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacrpenenartb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBJIATh IO3HABATEIIBHYIO NEATCIBHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  MO3HABATENbHOM  pedJeKkcud KaK  OCO3HaHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHUKECHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pPE3yNbTATBl OCBOCHMS COJEPKAHMS Y4YEOHOro mpeamera
«buonorusi» Ha yYriayOJn€HHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECIEYeHHE
npoduibHOoro  oOydeHust  oOydwatrouuxcs  Owosmorur. OHHM  BKIJIIOYAIOT:
cneuurduueckue st ONOJIOTUY Hay4YHble 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM 110
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUU U MX NPUMEHEHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3ynabTaThl MPEICTABICHBI MO
roJlaM U3y4eHusl.

[TpenmeTHbIE pe3yabTaThl OCBOeHUs yueOHoro npeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MPHUPOAbI M  PEIIEHHH NpoOJieM  palHUOHAIBHOTO
IPUPOAOTIOIB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OUOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPETyJsus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB NEPBOIO MOKOJEHUS, PacCIlEIIeHHs, YHUCTOTHl T'aMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basunosa), IIPUHILIATIBI
(KOMILIEMEHTapHOCTH);

BJIAJCHUE OCHOBHBIMH METOAAMH HAy4YHOI'O IIO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJIOTMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, MocTIMOPHUOHAIBHOTO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIHUAMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOTO Pa3BUTHS, T'€HOTUIOM U (PEHOTUIIOM, (PEHOTUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJHATh JIA0OpATOpPHBIE M MpakTUYecKHe padoThl, COOII0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JITHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCICAOBAHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(hecCHOHANBFHOTO U BBICIIETO0 00pa30BaHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApPTUHBl MHpA, B IO3HAHUHM 3aKOHOB MPHUPOJbl M PELIEHUU 3SKOJOTHYECKHX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOIONIOIB30BaHUs, U B (DOPMHUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomroniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHUS IBOJIOIUH), YICHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasiaeHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbI DHEpPruM), rumnore3sl (rumore3a «vupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOTCHHBIX N3MEHEHUI B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3M MEXKIY MPOLECCaMU 3BOJIOLNH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOICHUSAMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aMMOCBSI3€M OpPraHU3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, EAMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJ1y UCCIEAYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SBIICHUSMH, JI€TaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPATh HX OKCHEPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodecCHOoHAIBHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO 00pa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3jiejioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
n/n NMPOrpaMmblI Bcero Kontpoaiie Tpakrieckue o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
1 buonorus xak Hayka
2 JKuBble cucTeMBbl U UX U3YYCHHE
3 Buonorus kneTku 2 0.5
4 XuUMHYEcKasi OpraHUu3aIus KICTKA 10 1
3) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BelecTB U MPEBpaIcHUE 9 1
SHEPrUH B KJICTKE
7 HacnencrBennas nadopmanus u 9 05
peanuzanus e€ B KJIeTKe
JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
I'eneTrka — HayKa o
11 HaCJIEACTBEHHOCTH U U3MEHYUBOCTHU 2 0.5
OpPTaHHU3MOB
12 3aKOHOMEPHOCTHU HACJEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6
14 I'eneTrka yemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 1
16 BuoTtexHonorus u CHHTETUYECKAas 4

ounosorus




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

102

13




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
n/n | NporpamMmbl Bcero Koutpobire HpakTieckue o0pa3oBaTesibHbIe pecypchl
padoTshI padoThI
1 3apoxIeHue U Pa3BUTHE 3BOTIOIMOHHBIX 4
MIPEJICTABICHHUIA B OMOJIOTUHU
2 Mukpo3BoIIOIUS U €€ pe3yabTaThl 14 2
3 MaxposBOIIOIHS U €€ PEe3yIbTaThI 6
4 [IpoucxoxaeHre U pa3BUTHE KU3HU Ha 15 15
3emiie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIIOTeHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIECHHUX
6 OpPTraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karollen cpeon
7 Opranusmsl U cpefia 0OuTaHus 9 1.5
8 DKOJIOTHS BUJOB U OIS 9 0.5
9 DKosorus cooOIecTB. DKOJIOTHIECKUE 12 05
CHCTEMBI
10 buocdepa — rinobanbHast skocucTema
11 UenoBek 1 OKpyKaromas cpea
12 PesepBHoe Bpems
OBUIEE KOJIMYECTBO YACOB I1O 102 0 75

[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHTpoJibHbIE IIpakTHyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
buonorus kak KOMIUIEKCHasI HayKa U Kak
1 1 1 nenens
9acTh COBPEMEHHOTO O0IIEeCTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1 1 nepens
3 YpoBHEBas OpraHnu3anys KUBbIX CHCTEM 1 1 nenens
HcTtopust OTKPBITHS U U3YYEHUS KIIETKH.
4 P P e 1 2 Henens
Kiterounas teopus
Meroasl MOJIEKYIIIPHON U KJIETOYHON 2 Henens
6uosoruu. [IpakTnueckas padora
5 «M3yueHne METOIOB KIETOYHOMN 1 05
6uosioruu (xpomarorpadus, '
anexTpodopes, muddepeHiranbHoe
uentpudyruposanue, [1LP)»
6 XUMHYECKUH COCTAB KIETKU 1 2 Hepens
MuHepaibHbIE BEMIECTBA KIETKH, UX
7 1 3 Henens
Ouosorudeckas poib
Opranuyeckue BelecTBa KJIeTKH —
6enku. JlabopaTopHas paborta
8 PaTOpHai p 1 0.5 3 Henens

«O06HapyxeHue OEIKOB C IIOMOIIBIO
Ka4YECTBCHHBIX peaKHHfI))




CoiicTBa, Knaccupukanys u GyHKIUN

9 3 Henens
0esKoB
Opranuyeckue BEIECTBA KIETKU —
10 4 wenens
YTJIEBOJIbI
1 Opranuyeckue BellecTBa KIETKH — 4 menens
TN B
Hykneunossie kucnorsl. [IHK u PHK. 4 nenens
12 JlaGopatopHas pabora «/ccnenoBanue 05
HYKJIEMHOBBIX KHCIIOT, BBIJICICHHBIX U3 '
KJICTOK Pa3JIMYHBIX OPraHU3MOB)»
Crpoenne u pynkiun ATD. Ipyrue
13 5 Hezxenst
nykieosunrpudocdarsr (HTD)
CexBenupoBanue JIHK. Meroasl 5 Henens
14 T€HOMMKH, TPAHCKPUIITOMUKH,
MIPOTEOMHKH
15 Metoab! CTpyKTypHOI OHOJIOTUU 5 Hepens
16 Tune! knerok. [Ipokapuornyeckas kieTka 6 Henemns
CrpoeHne 3yKapuOoTUUYECKOMN KIIETKH.
17 [Tpaktuueckas padota «3ydenue 0.5 6 Hezens
CBOMCTB KJIETOUHOI MEMOpaHbI»
18 [ToBEpXHOCTHBIN annapar KJIETKH 6 Henens
OnHoMeMOpaHHbIE OPTaHOM bl KJIETKH.
[IpakTuueckas pabora «M13yuyenue
19 0.5 7 Henens
JIBVDKEHUS IIATOIIIIA3MBbI B PACTUTEIBHBIX
KJIETKax»
20 [TonyaBTOHOMHBIE OpraHOUbI KJIETKU: 05 7 Henens

MUTOXOHJIpUH, TUIacTU b, JJabopaTopHast




pabora «HccienoBanue 1mia3mMoin3a u
JETIa3MOJIi3a B PACTUTEIILHBIX KIIETKAX)

21
22

HememOpanHbie OpraHou bl KIETKH

Crtpoenue u QyHKIMHU Sapa

7 Henensa

8 Henensa

23

CpaBHHTEIbHAS XapaKTEPUCTUKA KIICTOK
sykapuot. JlaboparopHas pabota
«M3yueHne CTPOCHUS KIETOK Pa3IMIHbIX
OpraHU3MOBY»

0.5

8 Hemens

24

ACCUMWIISIIIAS Y TUCCUMMJIISILINS — JIBE
CTOpOHBI MeTabonu3Ma. Turbl oOMeHa
BemiectB. JlJaboparopuas pabora
«M3yveHune KaTaIuTHIECKONH aKTHBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHJIa3bl WK
KaTaJias3bl)»

8 nenens

25

@epMEHTATUBHBIN XapakTep peakui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3yuyeHue pepMEeHTaTUBHOTO
pacILeIIeHusl IEPOKCHIa BOJLOPOA B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX»

0.5

9 Henens

26

benku-akTUBaTOpPHI U OENKU-UHTUOUTOPBI

9 Henens

27
28

ABTOTpOGHBINH TUII OOMEHA BEILIECTB

dorocunres

9 Henens

10 genens

29

XemocuHTtes. JJabopaTopnast pabota
«CpaBHeHue nporieccoB poTocuHTE3a U
XEMOCHHTE3a»

0.5

10 genens

30

AHa’poOHbBIE OpraHu3Mbl. Buabl

10 genens




Oposxenus. JlabopaTopHas pabora
«CpaBHEHHE TIPOLIECCOB OPOKEHHUS
JIBIX aHHSD»

31

AspoOHBIE OpraHU3Mbl. JTaIb
HHEPreTUYEeCKOro oOMeHa. DHeprus
MeMOPaHHOTO IrPaJMEeHTa IPOTOHOB.
Cunre3 AT®: Pa6ora npotonHoni AT®D-
CHHTa3bl

11 penens

32

O0o001IeHNEe U CHCTeMAaTU3alNs 3HAHUN
o Teme "OOMeH BEeIeCTB U
IpeBpalleHne YHePTun B KiieTke" /
KonTponbnas pabota no teme "Obmen
BEIIECTB U MTPEBPAILCHUE SHEPTHH B
KjeTke"

11 Henens

33

Peaknun MaTpu4HOro cHHTE3a

11 Henens

34

35

TpaHckpunuus — MaTpU4YHBIA CHUHTE3
PHK

Tpancnsauus u e€ srarbl

12 venens

12 venens

36

Konnposanue ammuuokucinot. Poib
pubocom B OmocuHTe3e Oenka

12 Henens

37

38

Opranu3zaiys reHoma y IpokapuoT u
9yKapuoT

MounekynsipHble MEXaHU3MBI SKCIIPECCUH
TEHOB y dYKapHOT

13 nHenens

13 nenens

39

Bupycbl — HekieTouHble GOPMBI KUZHU
u oOnuratHele napasuThl. [IpakTryeckas
pabota «CozaHue MOJENIN BUPYCa»

0.5

13 menens




BupycHsle 3a0051€BaHus UEIOBEKA,

40 N 14 nenens
KUBOTHBIX, PACTEHUN
41 HanorexHonoruu B 6uonoruu u 14 nenens
MEIUIIHE
42 ’Ku3HEeHHBIN UK KIETKU 14 nenens
43 Matpuunsiii cunte3 JJHK 15 Henens
XpomocoMsl. JTaboparopHas paboTa 15 Henens
44 «M3y4yeHne XpoMoCcOM Ha TOTOBBIX 0.5
MUKpOTIperiapaTax
45 JleneHue KICTKH — MHTO3 15 nenens
Tunel knetok. Kapruokunes 1 IUTOKUHES.
Perynsmus »kKM3HEHHOTO ITUKJIIA KIETOK.
46 JlabGopaTopHas pabora «HabmroneHnue 0.5 16 Henens
MHUTO3a B KJI€TKaX KOHYHMKA KOpelka JTykKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
O06001eHre U cucTeMaTU3alys 3HaHUH 16 Henens
o TeMaM "HacnenctBennas nndopmanus
47 u peanuzanus ee B kierke", "YKn3HeHHbIN
uuki kjaetku" / KontponbHas paboTa mo
TeMe "Peakiiun MaTpu4HOroO CUHTE3a"
48 OprasusM Kak eJHHOE 1eNoe 16 nenens
Txanu pacrenuii. JlJaboparopnas padota
49 P - P IZ P 0.5 17 uepenst
«3yueHne TKaHEeH pacTCHHIN)
TkaHU KUBOTHBIX U YEJIOBEKA. 17 nenens
50 JlaGopatopHnas pabora «3yueHue TkaHei 0.5

JKHUBOTHBIX»




Opransl. CucTeMbl OpraHoB.

17 Henens

51 JlaGopaTtopHas paborta «3ydueHue 0.5
OPTaHOB IIBETKOBOT'O PACTCHHS
52 Omnopa Tena opraHu3MoB 18 Henens
53 JIBr>KeHHE OpraHu3MOB 18 nenens
54 [Turanue opranu3MoB 18 nenens
[TuTaHue MO3BOHOYHBIX KHUBOTHBIX.
55 19 venmens
[TumeBapuTenbHas cucTemMa 4eoBeKa
56 JIpIxaHue OpraHu3MoB 19 Henens
JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U
57 19 Henens
YeJI0BeKa
58 TpaHcmopT BelecTB y OpraHu3MoB 20 Henens
59 KpoBeHocHas crucTtemMa M03BOHOYHBIX 20 menens
KUBOTHBIX U YETIOBEKA
60 Brigenenue y opranu3mMoB 20 menens
61 3amura y OpraHu3MoB 21 nenmens
62 VMMyHHas cHCTeMa YeloBeKa 21 nepens
63 PasgpaxkuMocTs u peryisuus y 21 nenens
OpPTaHU3MOB
I'ymopanbHas peryssiius 1 SHIOKPUHHAS
64 yMOp pery p 22 Henens
CUCTEMa KUBOTHBIX U YEIIOBEKa
65 ®opMBI pa3MHOKEHHUST OPTaHU3MOB 22 Henens
66 TTonoBoe pa3MHOKEHHE 22 menens
67 Meiio3 23 Henens




68

I'ameTorenes. O6pa3zoBaHue U pa3BUTHE
HOJIOBBIX KJeTOK. JlabopaTopHas paborta
«/3y4eHne cTpOCHHS TTOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnaparax»

0.5

23 uenens

69

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

23 uenens

70

71

72

3akiiajika OpraHoB U TKaHEH U3
3apOBIIIEBHIX JINCTKOB

PocT u pa3Butue )XMBOTHBIX.
Jlaboparopuas pabota «BrisiBienue
MIPU3HAKOB CXOZCTBA 3apO/bIIIeH
MMO3BOHOYHBIX KHUBOTHBIX )

Pa3mHOXeHMe U pa3BUTHE pACTEHUI.
Jlaboparopnas padota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui)

0.5

0.5

24 "enensa

24 uenens

24 uenens

73

O0o01eHNEe U cucTeMaTu3alys 3HaHUN
no teme "CTpoeHue 1 QyHKIHH
opranu3MoB" / KonTposbHas paboTa 1o
teme "CTpoeHne U QyHKIIUU OpaHU3MOB"

25 uenens

74

HcTopus CTaHOBJICHUS B Pa3BUTHS
TCHETHKH KaK HayKu. OCHOBHBIE MTOHSTHUS
¥ CUMBOJIbI FeHeTHKH. JIabopaTopHas
pabota «/Ipo3oduina kak 0ObEKT
TeHETHYECKUX MCCIIET0BaHMI»

0.5

25 uenens

75

3aKOHOMEPHOCTH HACJIEAOBAHUS
MpU3HAKOB. MOHOTHOpUTHOE
ckpemuBanue. [Ipaktuueckas pabora
"N3y4yeHue pe3yapTaToB

0.5

25 genens




MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
po30¢uib"

uTosornyeckue 0CHOBBI

76 26 Henens
MOHOTHOPHUIHOTO CKPEIINBAHUS
AHaM3UpyIolee CKpeluBaHue.

77 26 Henens
Hemnonnoe nomunupoBaHue
JluruOpuiHoe CKperBaHue.
IIpakTrueckas padora «M3yuenue

78 p p i 0.5 26 Henmens
PE3yNbTAaTOB TUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(DUIBI»
[{uTomornyeckue OCHOBBI JUTUOPHUTHOTO

79 27 Henens
CKPEIIUBAHUS

80 ClienyIeHHOE HaClIe0BaHNE IPU3HAKOB 27 nenens

81 XpOoMOCOMHas TEOpHsl HACIEICTBEHHOCTH 27 nenens

82 I'enernka moina 28 memens

83 I'enoTun kak mejIocTHas CUCTEMA 28 Henens
I'eneTn4ecknii KOHTPOJIb Pa3BUTHS

84 N 28 menens
pacTeHHiA, )KUBOTHBIX U YeIOBeKa
N3MeHUYnBOCTH MpU3HAKOB. Buibl

85 29 Henens
W3MEHYHUBOCTHU

86 MonudukanronHas ”3MEHYUBOCTh 29 Henens
BapranunoHHbI psia U BapHallMOHHAS 29 nenens
kpuBas. JlaboparopHas pabora

87 «HMccnenoBanue 3akOHOMEPHOCTEN 0.5

MOI[H(pHKaHHOHHOﬁ N3MCHYHNBOCTH.
HOCTpOCHI/IC BAapHUAIMOHHOI'O pdAJia U




BAPUALIMOHHON KPUBON»

88

89

90

I'enoTnnuyeckas H3MEHUYNBOCTb.
KomOuHaTuBHAs H3MEHYMBOCTD

MyTannoHHast U3MEHUYUBOCTb.
[IpakTrueckas padorta «MyTanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOTpernaparax)»

3aKOHOMepHOCTI/I MYTalUOHHOI'O
npounecca. OIHUIeHEeTHKA U SITMICHOMHUKA

0.5

30 enens

30 Henensa

30 Henensg

91

O06001IeHrEe ¥ CHCTEMAaTU3aIUs TT0 TeMe
"I'eneTuka - HayKa O HACJIEICTBEHHOCTH U
M3MEHYHMBOCTH OPTaHU3MOB" /
Kontponbnas padota nmo teme "['enernka"

0.5

31 Henensa

92

93

94

I'eneruxa yenoseka. [IpakTuueckas
pabora "CocTaBiieHre U aHAIN3
poaociaoBHOMN"

MeTtoasl METUIIMHCKON T€HETUKH

3HadeHue MEIUITMHCKON T'€HETUKHU B
MMpEeaAOTBPAIICHNUU U JICHCHHUU
TCHETHYECKHUX 3a00JIeBaHUI YeI0BeKa

0.5

31 menens

31uenens

32 "Henens

95

OCHOBHBIE TIOHSTHS CEJIEKIIHH.
JlabopaTtopHas pabota "M3ydeHue copToB
KYJIBTYPHBIX PACTCHHI U TIOPOJT
JOMAIITHUX JKHBOTHBIX"

0.5

32 "Henens

96

MeToapl CEeNeKIMOHHON pabOTHI.
JlabopaTtopHas pabora "3yuenue
METO/IOB CEJICKITUU PACTCHHI"

32 genens

97

I[OCTI/DKCHI/ISI CCIICKIIMHN paCTeHI/Iﬁ )41

33 Henensa




XHUBOTHBIX. [IpakTnyeckas pabora
"[IpuBuBKa pacTtenuit”

98 CoxpaHeHue, U3y4eHHE U UCII0JIb30BaHUE 1 05 33 menens
TCHETHYECKUX PECYPCOB '
brotexHonorus Kak Hayka u OTpacib 33 nenenst
99 npou3BojicTBa. [IpakTnueckas pabora 1
"N3ydeHne 0ObeKTOB OMOTEXHOIOTHH"
o .
100 CHOBHBIC HAIPABJICHUS] CHHTECTHYCCKHI 1 34 Henens
Oouonoruu
101 XpOMOCOMHas ¥ TeHHas: MHKEHEPHUS 1 34 menens
102 Meauuunckue 6MOTEXHONOTUH 1 34 nenens
OBIIEE KOJIMYECTBO YACOB I10
- 102 13.5

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoabnbie  Ilpakruyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoTshI padoThbI
pecypchl
1 OpodmoniionHast Teopust Y. JlappuHa 1 1 menenst
5 JIBHoKyIIHME CHIIBI ABOJIIOLMU BUAOB 1O Y. 1 1 nenens
JapBuny
3 Boprba 3a cymecTBoBaHue, €CTECTBEHHBIN U 1 1 menenst
HCKYCCTBEHHBIN 0TOOp
®dopMUpOBaHUE CUHTETUYECKON TEOpUU
4 1 2 Henens
HBOJIIOLMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1 2 "Hepens
MUKPOIBOJIOIHS 1 MaKPOIBOIFOIIHS
6 [Tonynsnus — 3neMeHTapHast eMHNLA 1 2 Hezxest
3BOJIIOLIMU
3aKOoH reHeTHYecKoro paBHoBecus Jx.
Xapau, B. BaitnOepra. JlabopatopHas
7 1 0.5 3 Henens
paboTa «BbIsBIEHNE U3MEHUYMBOCTH Y
0co0eil 0IHOTO BUIa»
8 DOneMeHTapHbIe (GaKTOPBI IBOTIOLUU 1 3 Henens
Dddext ocHoBarens. dpdext
9 1 3 Henens
OYTBIJIOYHOTO TOPJIBIIIKA
Murpauun. M3050uu nomyIsui:
10 1 4 genens
reorpaduueckas, OMoJI0rHuecKas
11 EctecTtBeHHbI 0TOOp — HanpaBISIOLINI 1 4 nenens

(bakxTop 3BONIIOLIUU




12

[TonoBoii oTO60Op

4 nenens

13

[TpucrnocobIeHHOCTh OPraHU3MOB KaK
pe3ysbTaT MUKpo3Botoluu. JlaboparopHas
pabota «3ydenrne apoMopdo30B u
UIMOAJIANTAIINEN Y PACTCHUN M KUBOTHBIX)

0.5

5 Hepnens

14

[Tpumepsl pUCTIOCOOICHUH Y OpraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopuas padota «IIpucrnocobnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1eJIECO00Pa3HOCThY

0.5

5 Henens

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnas padota «CpaBHEHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHION

0.5

5 Henens

16

17

Crpykrypa BHIa
BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOILUH

6 Henmensa

6 Henens

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. [TaneonTONIOTrHMYECKHE
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

6 Henensd

7 Henens

20

buoreorpaduueckre METOIbI U3yUCHUS
3BOJIIOLIMU

7 Henens

21

22

OMOpPHOIOrHYecKHEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJTIONINHU

MOJ'ICKy.TIHpHO-FCHCTI/I‘-ICCKI/IC,
OMOXMMHUYECKUE U MaTeMaTUUECKUE
MCTOABI U3YYCHUA 3BOJIIOIUN

7 Henens

8 Henens




23 OO01mure 3aKOHOMEPHOCTH JBOJTIOIIHH 8 menens
AnantuBHas paauanus. HepaBHOMepHOCTh

24 8 Hemens
TEMIIOB HBOJIIOIUH
Hayunble runoressl IporCX0KIEHUS KU3HU

25 9 Henmens
Ha 3emuie

26 JloHay4HbIE MTPEICTABICHHS O 3apOXKIACHUU 9 Hexenst
KU3ZHU

97 OCHOBHBIE 3Tanbl HEOPraHMYECKOU 9 Henens
HBOJIIOIIH

28 ['unoTtessl 3apoXKACHUS KU3HA 10 Henens
WcTopus 3emMau 1 METO/IbI €€ N3YUEHHUS. 10 vepens

29 Jlaboparopnas padota «3yueHue u 0
OIMCAHNE UCKOTAEMBIX OCTATKOB JIPCBHUX &
OpPraHU3MOB»

30 HauanbHele 3Tars opraHn4eckon 10 nenens
HBOJIIOIIH

31 OBoMIOIUS DYKapuOT 11 Henmens
OCHOBHBIE 3TaNbl PBOIIOLNHT 11 vepens

39 pactutensHOro Mupa. [IpakTiueckas 0
pabora «3yuenne ocOOEHHOCTEN CTPOCHUS &
pacTeHHii pa3HbIX OTIEIOBY»

33 OCHOBHBIE 3TaNbl YBOMIOLNHU ) KUBOTHOTO 11 venens
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas

34 pabota «M3yueHue ocoOEHHOCTEN CTPOCHUS 0.5 12 nenens
MMO3BOHOYHBIX )KHBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMJIe 10 dpaM U 12 uepenst

nepuoaam




BAaCCOBHEIHJMHpaHHH-——BKOHOFHHCCKHG

12 menens

36 KPHU3HCHI MPOILIOTO
37 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3HC, Er0 13 nexens
0COOEHHOCTH
CoBpeMeHHas cucTeMa OpraHu4eckoro 13 Hemenst
38 Mupa. OCHOBHBIE CUCTEMATUUYECKUE TPYIIITHI
OpPraHHU3MOB
O06001IeHre U cUcTEMaTU3aIKs 3HaHUH 110 13 menmens
TemaM "MUKpPO3BOJIIOIUS U €€
39 pe3yabTaThl”, "Makpo3BOIIOLHUS U €€
pe3ynbrathl"/ KoHnTponbHas paboTa 1o reme
"IBomonus"
40 AHTpPOIOJIOTHS — HayKa O YeJIOBEKe 14 nenens
41 Passutne npexacrasienuii o 14 nenens
MIPOUCXOXKICHUH YCIIOBEKA
MecTo yenoBeka B CUCTEME OpPTraHUYEeCKOTO 14 wenens
42 mupa. Jlaboparopnas padota «3ydenue 05
0COOCHHOCTEH CTPOCHHUS CKEJIeTa YellOBeKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUEM))
43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a 15 Henens
44 CooTHolIeHHe OMOJIOTMYECKUX U 15 venens
COIMATILHBIX (PaKTOPOB B AaHTPOIIOTCHE3E
45 OCHOBHBIE CTaTUU AHTPOTIOT€HE3a 15 nenens
46 [Taneorenerrka u NajeoreHOMHUKa 16 Henens
47 DBOJOIHNS COBPEMEHHOTO JeJI0BEKa 16 nenens
Yenoseueckue pacel. [IpakTuueckas pabota 16 Henenst
48 «M3ydeHne 3K0JIOTMUeCKUX a/larTaliui 0.5

YCIO0BCKa»




MG)KILI/ICI_II/IHHI/IHapHBIe MCETOABI

49 17 nenens
AHTPOIIOJIOTUHU
50 3aposK/IcHHE U Pa3BUTHE SKOIOTUH 17 nenens
Mertoub! skonoruu. JlabopaTopnas padora 17 nenens
51 «M3ydeHne METOI0B IKOJIOTHIECKUX 0.5
HCCIICIOBAHUID)
3HayeHHEe IKOJIOTUYECKUX 3HAHUH TSI
52 18 nenmens
YeJIoBeKa
53 DKoJIoruyeckue GpaKTophl 18 nepens
Abuotnyeckue pakropbl. CBET Kak 18 Henens
54 sKosoruueckuit paxrop. JlaboparopHas 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTraHU3MOB K BIIMSIHUIO CBETa»
AobuoTtnueckue dakropsl. Temreparypa kak
skonorunueckuii pakrop. JlabopatopHas
95 . 0.5 19 Henens
pabota «BblIsiBIeHHE TPUCTIOCOOIEHUI
OPTaHHU3MOB K BIIHSIHUIO TEMITEPATYPHD»
Abuotnyeckue dakTopbl. BnaxkHOCTh Kak
skonorunueckuii pakrop. JlaboparopHas
56 05 19 nenmens
paboTta «AHATOMHUYECKHE OCOOCHHOCTH
pacTeHHIA U3 pa3HbIX MECT OOMTAHUSDY
57 Cpenpl oOuTaHUs OPraHU3MOB 19 Henens
58 Bronornveckne puTMBbI 20 menens
59 JKusnennsie pOpMBI OPraHu3MOB 20 nenens
60 BroTtnueckne GpakTopsl 20 menena
3HavyeHNEe OMOTHYECKUX B3aMMOICHCTBHI
61 21 nenens

JUTS CYIIIECTBOBAHUSI OPTAaHU3MOB B CpEJIe




oOUTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKHI 21 nenens
TOMYJISIIAU
OcCHOBHBIE IOKA3aTeNN MOMYJISALNHN: 21 menens
63 YHCIJICHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MIOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIN MOIMYJISIIH:
64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA, 22 uwenens
CMEPTHOCTh, MUTPAIIUU
65 DKOJIOTHYECKas CTPYKTypa IOMYJISHH 22 Henens
66 JlnHaMuKa TONYJISIIAN ¥ €€ PeryJsus 22 nenens
KpuBsie pocta 4uCIEHHOCTH MTOMYJISIIIHH.
67 23 uenens
KpuBbie BbDKHUBaHHS
Dkosornyeckas Huiia Buja. Jlaboparopras 23 nepens
68 pabota «IIpucmocoOaeHus CeMsSH pacTCHHIA 0.5
K PacCeIIeHUIO
69 Bu Kak cuCTeMa MOIyJIAIuii 23 Henens
3aKOHOMEPHOCTH TTOBE/ICHHS M MUTPALIUHA
70 24 Henens
’KHBOTHBIX
71 Co00IIECTBO OPTAHN3MOB — OHOIIEHO3 24 menens
72 DKocucTema Kak OTKpbITasi cucTeMa 24 Henens
KpyroBopot BelecTB U MOTOK SHEPTUU B
73 25 nenens
HKOCUCTEME
74 OCHOBHbBIE TIOKA3aTEIN HIKOCUCTEMBI 25 Hepens
75 DKOJIOTHYECKHE TTUPAMUIBI 25 Henens




76 N3meneHus coo0IIecTB — CyKIIECCHH 26 uepenst
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

77 . 26 memens
03€ep U peK. DKOCUCTEMbI MOpPEi 1 OKEaHOB
[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI

/8 . 26 Henens
TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTpPONIOT€HHBIE IKOCUCTEMBI 27 nenens

80 Ypboskocucremsl. [IpakTuueckas pabora 05 27 uepenst
«3yuenne u onucanue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (OPMUPOBAHUS 27 Hepens

81 OCHOBHBIX B3aMMOJCHCTBUI OpraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHUN
pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,

82 28 uemens
OpraHU3MEHHOM, TOMYJIAIIMOHHOM U
HKOCHUCTEMHOM YPOBHSIX
buocdepa — obmiermianerapuas 060109Ka

83 28 Henens
3emin

84 VYuenue B. U. Bepnanckoro o 6uochepe 28 menens
3aKOHOMEPHOCTH CYIIIECTBOBAHUS

85 29 uenens
ouochepsl

86 Kpyrosopots! BenecTs u 29 nenens
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTh Ouochepsl. OCHOBHBIE OMOMBI 29 uenens
CyIIH

88 YcroitunBocTh 6GHocheps 30 Henens

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI 30 nenens

90 BosselicTBue 4enoseka Ha Guocdepy 30 nenens




AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

91 . o 31 nenens

PaCTUTENbHBIN U )KUBOTHBIM MUP
92 Oxpana npupozab 31 nenens
03 OcHOBHbIE MPUHIUIIBI YCTOHYUBOTO 3luenens

Pa3BUTHA YEJIOBEUYECTBA U MPUPOIBI

PanmonansHoe MPUPOAOIIOIE30BaHNEC U
94 coXpaHeHHe OMOJIOTHYECKOT0 pa3HOOOpa3us 32 uenens

3emnn

O06o0muieHne U cucTeMaTU3alys 3HaHUH 110 32 menens

TeMaM "DKOJIOTHS - HayKa O

B3aMMOOTHOIICHHSIX OPTaHU3MOB JIPYT C

JIPYroM M HaJOPTaHU3MEHHBIX CHCTEM C
95 oKkpyxaroien cpeaon”, "Opranuszmsl u

cpena ooutanus", "IKOJOTHSI BUIOB U

nonysiius”, "IKoI0orus coo0IIecTs.

Okonorudeckue cuctemsl", "buocdepa -

b

riobanpHas s3xocucreMa” / KonTposiabHas

pabora o Teme "Dkonorus"
96 PesepBHbIil ypok 32 nepens
97 PesepBHbIil ypok 33 menens
98 Pe3sepBHBIii ypok 33 Hepens
99 Pe3epBHbIil ypok 33 nenens
100 PesepBHEIIT ypok 34 uenens
101  PesepBHBIii ypok 34 Hepens

o 34 nenens

102 PesepBHbIil ypok




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

7.5



IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl CpeIHEro
001ero ooOpazoBaHus

ChopMupoBaHHOCTH 3HAHHMI O MECTE U POJM OMOJOTHH B CUCTEME
€CTECTBCHHBIX  HAYK, B (dhopMupoBaHUH COBpEMEHHOMU
€CTeCTBCHHOHAYYHOH KapTUHBI MHpa, B TIO3HAHUM 3aKOHOB
MPUPOJBI U PEUICHUU >KU3HEHHO BAXKHBIX COIMAIbHO-ITUYCCKHX,
IKOHOMHYECKHUX, IKOJIOTHICCKHUX MPOOIIEM YEIOBEUECTBA, a TAKKE B
pEIICHHH BOIPOCOB PAIMOHAIBLHOTO IMPUPOAOIOIBE30BAHUS, B
(OpMHUPOBAaHUY IICHHOCTHOTO OTHOILIEHHS K MPUPOJE, OOIIECTBY,
YeNIOBEeKY; O BKJIAJIE POCCHUCKHX M 3apyOeKHBIX YUEHBIX —

OHMOJIOTOB B pa3BUTHE OMOJIOTHH

Brnanenue cucremoil 3HaHWIT 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, HCIIOJIb3YEMbIX B OMOJIOTUYECKUX UCCIICAOBAHMIX KHUBBIX
O0OBEKTOB M DJKOcHUCTeM (ONMMCaHWEe, W3MEpPEHue, IPOBEICHUE
HaOoeHNH); croco0amMK BBISIBICHHS M OLEHKH aHTPOIOTE€HHBIX
W3MEHEHUH B MPUPOJIE.

Ymenne BBIJIBUTATh THITOTE3HI, MIPOBEPATH 1754
HKCHEPUMEHTATbHBIMU CpeAcTBamH, bopmynupys 1eJb
UCCIIeIOBaHMsI, aHAJM3UPOBATh MOJYUYECHHBIE PE3yJbTaThl U JAeJaTh
BBIBOJIBI.

BrisiBIIeHHE 3aBUCUMOCTH MEXIY HCCICIyeMBIMH BEIWYHHAMH,
OOBSICHEHHE TMOJNYYEHHbIX PpEe3yJbTaToB M  (HOpMyIHUpOBaHHE

BBIBOJOB C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHue BIafeTh CHUCTEMOW OHMONOTHMYECKMX 3HAHWUU, KOTopas
BKJIIOYAET: OCHOBOIIOJATAIONIE OMOJIOTHYECKHE TEPMUHBI M TTOHATUS
(KM3Hb, KJIETKA, TKaHb, OpraH, OPraHu3M, B, OITYJISLIS, SKOCUCTEMA,
ouorieHo3, brocdepa; MeTadboIM3M, TOMEOCTa3, KJICTOYHBI UIMMYHHUTET,
OuocuHTe3 Oenka, OWOMOMMMEPBI, JAUCKPETHOCTb, CAMOPETYIISIIHS,
CaMOBOCITPOU3BE/ICHHE, HAaCJIECTBEHHOCTD, W3MEHYUBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Oouosornueckre Teopuu: kietouHas Tteopuss T. IlIBanna, M.
[neiinena, P. Bupxosa; KIIOHaIbHO-CEIEKTUBHOTO UMMyHHUTETA [1.

Opnux, .M. MeuHnkoBa, XpOMOCOMHasi T€OpUsl HACIEACTBEHHOCTH




T. Moprana, 3akoH 3apoxbimueBoro cxoacrsa K. bopa,
sBONMIOLMOHHAs Teopus Y. JlapBuHA, CHUHTETHYECKas TEOpHUs
3BOJIOLMK, Teopus aHTponoreHeza Y. JlapBuHa; Teopus
ouoreoreno3a B.H. Cykauéna; yuenue H.M. BaBunoBa o menTpax
MHOT000pa3usi M MPOUCXOXKICHHS KYJIbTYPHBIX PACTCHHN, y4CHHE
A.H. CeeprioBa 0 yTsIX ¥ HalpaBJICHUSAX 3BOJIOLMHU, yueHue B.1.
Bepnanckoro — o 6uocdepe);

3aKOHbI  (eAMHOOOpa3usi  MOTOMKOB  IEpPBOTO  IOKOJICHUS,
paclleIieHus IPU3HAKOB, HE3aBUCUMOI0O HACJIEJOBaHMsI IPU3HAKOB
I'. MeHnnens; CuemieHHOro Haclel0BaHUsl [IPU3HAKOB U HAPYILLIECHUS
cuerieHuss TeHoB T. Moprana; romMoJOrHYecKHX psOB B
HaclleACTBEHHOW u3MmeHuuBoctd H.M. BaBuioBa; reHeTHYecKoro
paBuoBecus [x. Xapau u B. BaiiHOepra; 3apobIieBOro cxoacTaa
K. bapa; Ouorenerndeckuii 3akon J. ['exkens, @. Mromiepa);
MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBmwia (mMuHumyma [O. JIubuxa, HKOIOTHYECKOW MHpaMUIBI
qucell, 0MOMacChl M SHEPTUH);

runote3bl (koauepBatHoit AWM. Onapuna, nepsuuHoro OynboHa JIK.

Xonneitna, mukpocgep C. dokca, pubozuma T. Hek)

YMmenue peuiatb IMOHUCKOBBIC OMoJIOTHYeCKue 3aJa4M, BBIABIATH
MPUINHHO-CIICACTBCHHBIC CBA3HU MCKIAY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6’I)GKTaMI/I, mpoueccaMm M ABJICHUAMHA, JCJIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATH TCHOTUITMYCCKUEC CXEMbI CKPCIIUBAHUS I PA3HBIX THUIIOB
HaCJICAOBaHUA ITPU3HAKOB Y OPraHu3MOB, COCTABJIATh CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue yCTaHaBIMBaTh B3aUMOCBSI3M MEXIy CTPOCHMEM U
(GYHKIUSMU: OpPraHOMJOB, KIJIETOK pa3HBbIX TKaHEH, opraHamu u
CUCTEMaMU OPTaHOB Y PACTeHMM, JKMBOTHBIX U YEJIOBEKA; MEXIY
JTamaMd OOMEHa BEUIECTB; JTalaMd KJIETOYHOrOo LHUKIAa H
KU3HEHHBIX LHUKJIOB OPraHU3MOB; JTalaMd SMOPUOHAIBHOTO
pa3BUTHS; TE€HOTUIOM M (PEHOTUNOM, (EHOTUNIOM U (paKTopaMu
cpenpl oOWTaHUS; TPOLECCAMH HBOJIIOLMM; JBHXKYIIMMH CHUJIAMH
AHTPOIIOTEHE3a;  KOMIIOHEHTAMM  Pa3JIMYHBIX  DKOCHCTEM H
MIPUCIIOCOOTICHUSMU K HUM OPTaHU3MOB

YMeHue BhIIENATH CYILIECTBEHHBIE IPU3HAKHU:

CTPOEHUS BUPYCOB, KJIIETOK POKAPHOT U 3YKAPHOT; OJHOKIETOYHBIX

n MHOT'OKJIECTOYHBIX OpTraHHU3MOB, BU0B, 6I/IOFCOHCH030B,




9KOCUCTEM U OHoc(epbl; CTPOCHHS OpPraHOB M CHUCTEM OpPraHOB
pacTeHuil, JXKUBOTHBIX, YEJIOBEKa; MPOLECCOB KXU3HEACATEIbHOCTH,
MPOTEKAIOIIMX B OpraHU3Max pacTEHH, >KUBOTHBIX U YeJIOBEKa;
OMOJIOTMYECKUX IIPOIIECCOB: OOMEHa BemecTB (MeTaboJu3M),
nHGOpMAIUY U IPEBPAIICHUS YHEPTUH, OpOXKEHUsI, aBTOTPO(HOTO U
reTepoTpOPHOr0 THIOB MUTAHUSA, (OTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Meiio3a, ramMeToreHesa, sMOpuoreHesa,
MOCTAMOPUOHAIBHOTO PA3BUTHUS, PA3MHOKEHUSI, UHAUBUIYAIbHOTO
pa3BuTusi opraHu3ma (OHTOreHe3a), B3aUMOJEHCTBUSI T'EHOB,
reTepo3uca; JIEUCTBUI HCKYCCTBEHHOTO otOopa,
CTaOUITM3UPYIOLIETO, JABIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO
0TOOpa; AJIONAaTPUUECKOr0 M CUMIIATPUUECKOTO BUA000pa30BaHMUS;
BIIUSHUS JIBIKYIIUX CHJI SBOJIIOIMH Ha TEHOMOH] IOMYJISIUY;
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K cpenie OOMTaHus, YepeIOBaHUS
HaIpaBJICHUH IBOJIOLKU; KPYrOBOPOTA BEUIECTB M MOTOKA SHEPTUU

B OKOCHCTEMax

ChopMupoBaHHOCTE YMEHHS BBIIEIATH CYIIECTBEHHBIE MPU3HAKU
BHPYCOB, KJIETOK IPOKAPHOT W DYKAPUOT, OIHOKICTOYHBIX U
MHOTOKJICTOYHBIX ~ OPTaHW3MOB, BHJIOB, OHOIEOIICHO30B U
OKOCUCTEM; OCOOEHHOCTHM TpOIECCOB OOMEHa BEIIeCTB U
MIpeBpaIeHUs] PHEPTUN B KIIeTKe, (POTOCHHTE3a, MIACTHYECKOTO U
JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Melo3a,
OIUTOJIOTBOPEHUS, PA3BUTUS W PA3MHOKCHHS, WHIWBHIYAJTIHLHOTO
pa3BUTHUS OpraHu3Ma (OHTOTeHe3a), OOphOBI 3a CYIIECTBOBAaHHUE,
€CTeCTBEHHOTO 0TOOpa, BHUI000pa30BaHUSA, MPHUCIIOCOOICHHOCTH
OpPTraHU3MOB K cpejie OOUTaHUsl, BIUSHUAS KOMIIOHCHTOB 3KOCHCTEM,
AHTPONOTEHHBIX H3MEHEHHI B JSKOCHUCTEMAaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpAIIEHUs SJHEPTUH B Onocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTHYECKYI0 TEPMHHOJIOTUIO U CUMBOJIUKY JUIS J0OKa3aTelbCTBA
pPOJACTBA  OpPraHM3MOB  pa3HBIX  CHUCTEMAaTHUYECKUX TPy,
B3aMMOCBSI3M  OPraHW3MOB M CpeOsl OOWTAaHWS;, EIWHCTBA
YEJOBEUECKUX pac; HEOOXOIMMOCTH 3JI0POBOTO 00pasa >KU3HH,
COXpaHEHMs pa3HOOOpa3ust BHUJOB U DKOCHUCTEM KakK YCJIOBHUS
COCYIIIECTBOBAHUSI IPUPO/IBI U YEIOBEUECTBA

YMeHHe KpUTHYECKH OIICHHMBAaTh WH(POpMaNuio OHOJIOTHYECKOTro
COZIep’KaHMUs; HHTEPIPETUPOBATH AITHYECKUE ACTIEKTH COBPEMEHHBIX

HCCICAOBAHNM B OMOJIOTMM, MEIUIHMHE, OHOTEXHOJOTHH;




paccMaTpuBaTth riodanbHbIC 9KOJIOTUYECKUE poOIIeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOMIECHUIO K HUM COOCTBEHHYIO

ITIO3UIIHNIO



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

buonorus kak Hayka. JKUBbIE CUCTEMBI U UX U3YYECHUE

11

1.2

13

CoBpemeHHast OWOJIOTHS — KOMIUIGKCHas Hayka. buonormueckue HayKu U
u3ydyaeMble UMU npobnembl. DyHAaMeHTadbHbIC, NPUKIAJAHBIE U TOUCKOBHIE
Hay4YHbIE UCCIIEIOBAHUS B OUOJIOTHH.

3HadueHre OWOJOTMM B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOU
kapTuHbel Mupa. [Ipodeccun, cBs3aHHBIE ¢ OWOJOrHei. 3HAUCHHE OWOJOTHU B
MPAKTUYECKOW JEeSITeNbHOCTH 4YeJNOBEKa: MEIUIIMHE, CEIbCKOM XO3SHCTBE,

IMPOMBIIIJIICHHOCTH, OXPaHC IMIPHUPOAbI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBONCTBA JKHUBBIX CHUCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJOCTHOCTbH, CIIOXKHOCTH W
YHOPSAI0YEHHOCTD CTPYKTYPBHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCIPOU3BEJCHUE, PA3APAKUMOCTb, U3SMEHUUBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJISPHBIN, KIETOYHBIM, TKaHEBBIN,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUAOBOM, SKOCHUCTEMHBIN
(buoreonienotnueckuii), Omocdepusiii. Ilporecchl, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHBIE TpHU3HAKU >KHUBOTrO. JKHM3HBb Kak (opma CylecTBOBaHHS

MaTCprun

Mertonsl Ouonornueckoil Hayku. HaOmronenue, wu3MepeHHe, SKCIEPUMEHT,
cucremaruszanus, MertaaHanu3. [loHaTMe O 3aBUCHMONM W HE3aBUCHUMOM
nepemeHHoi. IlnanupoBanue skcrepuMeHTa. [locTaHOBKa M IPOBEpKA THITOTES.
HyneBass rumnore3a. IlonsTtue BbIOOpKM © €€ JOCTOBEpHOCTh. Pa3zbpoc B
Oouonornyeckux JaHHbIX. OIllEHKa JOCTOBEPHOCTH TIIOJYYEHHBIX pPE3yIbTaTOB.
[IpynunHBI HCKaK€HUS pe3yJIbTaTOB 3KcrepuMeHTa. IloHsTHE CTaTHCTHYECKOTO

TECTa

Knerka kak Ononornyeckas cucTeMa

2.1

Knerka — cTpykTypHO-QYHKIIMOHAIBHAS €IMHHIA >KUBOTO. VCTOpHS OTKpBITHS
knetku. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M.
[Mneiinen, P. Bupxos). OCHOBHBIE MOJOKEHUSI COBPEMEHHOM KIIETOUHOUN TEOPHUH.

MeTo1bI MOJIEKYIISIPHOW U KJIETOYHON OMOJIOTHH: MUKPOCKOMHS, XpoMaTorpadus,
anexTpodopes, METO]T MEUYEHBIX aTOMOB, nuddepeHnrantbHoe

neHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YIBTPaMUKpPO3JIEeMEHThL. Boa u eé




pOJIb KaK pacTBOPUTENs, pEareHTra, ydacThue€ B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyasiunu. MuHepanbHble BEIIECTBA KIETKM, MX OHOJIOTMYECKAs pOJIb.
Posb KaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue mnomumepbl. benku. AMHMHOKHMCIOTHBI  cOCTaB  OEIJIKOB.
CtpykTypsl OenkoBO# MoJekyibl. [lepBudHas cTpykTypa Oenka, menTuIHas CBSI3b.
BropuuHnas, TperuuHas, 4eTBEpTUYHAs CTPYKTyphl. JleHaTypanus. CBoiicTBa
oenkoB. Knaccudukarus 6enkoB. buonorndeckne GyHKIMM OCITKOB.

VYrineBoapl. MoHOCaxapuapl, AUCaxapujibl, OJUrocaxapuipl KU IOJIHCAXAPUIBL.
OO0muii minaH CTpoeHHs ©  (PU3UKO-XUMHUYECKUE CBOWCTBA  YIJIEBOOB.
Buonornyeckue GyHKINN YTIIEBOIOB.

Jlumuaer. TmapodunbHO-THIpOPOOHBIE cBoMcTBa. Kitaccudukamus JIHMUIOB.
Tpurnmuuepuasl, Gochonunuabl, BOCKH, cTepoujbl. buomornyeckue QyHKIUN
munuaoB. OOmue CBOMCTBa OMOJOTHICCKUX MEMOpPaH — TEKy4eCTh, CIIOCOOHOCTH
K CaM03aMbIKaHHIO, TOJTYIPOHULIAEMOCTb.

Hyxnennoseie xucnorel. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotuasl. [punmun komruiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JHK — nBoiinas cnmpans. MecTtonaxoxaeHue u ouonorndeckue ¢pynkmmu [JHK.
Bunet PHK. ®@ynkuuu PHK B knetke.

Crpoenne wmonexkynel AT®. Makpospruueckue cBsa3u B Moiaekyile ATO.
buonornueckue ¢pynkiun AT®. BoccTraHOBICHHBIE TEPEHOCYUKH, UX (PYHKIIUU B
knetke. Cexsenuponanue JITHK.

CrpykTypHast Ouosiorusi: OUOXMMHUYECKHE UM OHMOPU3MUECKHE HCCISIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYJT

2.3

Tunsl  KIETOK:  DyKapuoTHUecKas U Ipokapuornueckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Ctpoenue mnpokapuoTHueckoi kieTku. KierouHas creHka OakTepuil M apXeu.
OcoOeHHOCTH CTpOeHUsl TeTepoTpodHON M aBTOTPO(HON NPOKAPUOTHUYECKUX
KJIETOK. MecTO U poJib MPOKAPHOT B OMOLIEHO3aX.

Crpoenre U (yHKIIMOHMPOBAHUE 3YKapUOTHYECKOM KieTku. Ilmazmatmueckas
MeMOpaHa (turazmanemma). CTpykTypa Iia3MaTH4ecKoid MeMOpaHbl. TpaHcmopt
BEUIECTB yepe3 IJIa3MaTUYecKylo MeMOpaHy: maccuBHb  (auddysus,
obneruéHHast auQQy3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIA AKTHUBHBIN
Tpancnopt). [Tonynponunaemocts MeMOpansl. PaboTa HaTpHii-kaaueBoro Hacoca.
OHJOUMTO3: MUHOLUNTO3, haronuTo3. Dk3ounTo3. Knerounas crenka. CTpykrypa u
(GYHKIIMH KJIETOYHOM CTEHKH pacTeHMi, TpUOOB.

Huronnazma. Lurozons. Llutockener. JIBmxeHue muTomiazmbl. OpraHouisl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOMIBl KJIETKHM: DJHJIOIIa3MaTH4ecKas CeTh
(BIIC), anmapar I'onbmku, JTU30COMBI, UX CTpoeHHWe M (QyHKIHH. B3aumMocBs3b

OJIHOMEMOpaHHBIX OpPraHouAOB KiIeTKH. CTpOeHHE TpaHyNISIpHOTO PETUKYIyMa.
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Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. [nmaakwuii
(arpaHyssIpHBINA) SHAOIUIA3MATHUECKUH peTukynyMm. CekperopHas (QyHKIUSA
anmapara ['onbku. TpaHcmopT BemecTB B KIeTKe. Bakyosin pacTUTENbHBIX
kietok. Kiterounslit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABI.

Crpoenrie M (pyHKIMM MHUTOXOHApHHA M IUIacTUA. llepBUuYHBIE, BTOPUYHBIE U
CIIO)KHBIE  IUIACTUIBl  (POTOCHHTE3MPYIOLIUX  IYKapuoT.  XJIOpPOIIACTHI,
XPOMOIUIACTHI, JICHKOMIACThI BHICIIUX PACTCHUM.

HememOpannbsie opranouapl kietku CrpoeHue U (QYHKIMH HEMEMOpPaHHBIX
OpPraHouoB KJIETKH. Pubocombl. MukpodunamMeHTsl. MBbIIeuHble  KIETKH.
MuxkpotpyOouku. Kierounslii nenrp. CrpoeHue U JBH)KEHHE JKI'YTUKOB MU
pecHrueK. MUKpOTpyOOUKH LIUTOILIAa3MBbl. L{eHTpHOIIb.

Anpo. OOomouka siapa, XpOMAaTHH, KApHOIUIa3Ma, SAPBIMIKH, WX CTPOCHHUE |
¢ynkuuu. Snepnsiii OenkoBbI MaTpuKkc. [IpocTpaHCTBEHHOE paCIONOKEHUE
XpOMOCOM B MHTep(a3HOM szipe. benku xpomaTrrnHa — THCTOHBI.

Knerounsie BkiatoueHus. CpaBHHUTEIbHAs XapaKTEPUCTUKA KIETOK 3yKapuOT

(pacTUTENBHOM, KUBOTHOM, IPUOHOI)

AccuMWISIIMS U JTUCCUMIIIALIMA — JIBE CTOPOHBI MeTabonu3ma. Tumbel oOMeHa
BEIIIECTB: aBTOTPO(MHBIA W TeTEepOTPOPHBIN. YUacThe KHUCIOpoJa B OOMEHHBIX
nporeccax. OHepreTuuyeckoe obOecreyeHue KiIeTku: mnpeBpaiieHue AT B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peakiuil KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHHU3M JICUCTBUSI.
Kodepmentsl. Otnuuust pepMEHTOB OT HEOPTaHWYECKUX KaTalIu3aTopoB. benku-
AKTUBATOPbl M OETKU-UHTUOUTOPHL. 3aBUCHUMOCTH CKOPOCTH (EePMEHTATUBHBIX
peaxIuii OT pa3IUYHBIX (PaKTOPOB.

IlepBruuHBIl CHHTE3 OpraHMYecKHX BemecTB B Kierke. dorocuntes. Poib
XJOporiacToB B mporecce (orocunTeza. CBeroBas u  TeMmMHOBas (hassbl.
[TponyktuBHOCTH (hoTOCHMHTE3a. BrmsiHHE pa3nudHbIX (DAKTOPOB HAa CKOPOCTH
¢dorocunTe3a. 3HaueHHe HOTOCUHTESA.

Xemocunrte3. Pa3HooOpa3ue OpraHn3MOB-XE€MOCHHTETHUKOB: HUTPUPUIUPYIOIIIE
OakTepuu, Kelae300aKTepuu, cepoOaKTepuH, BOJOPOJIHBIE OakTepuu. 3HaUEHUE
XEMOCHHTE3A.

AHa’poOHbIe opranm3Mmbl. Bumel OpoxxeHus. I[IpoaykTel OpoxeHHS U HX
UCIIOJIb30BaHUE YEIOBEKOM. AHA’3pOOHBIE MHUKPOOPraHU3MBI Kak OOBEKTHI
OMOTEXHOJIOTUHU U BO30yIuTENn OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl SHEPreTHYeckoro oOmeHa. IloAroTOBHTENbHBIHM
sTan. [ MuKonmu3 — OECKUCIOPOIHOE PACIICTIICHNE TITIOKO3BI.

buonornueckoe OKHCIEHWE, WIM KJIETOYHOE [bIXaHWe. Poiabp MHUTOXOHApHI B

mponeccax OHOJIOrHYECKOI0 OKHCIICHUS. I_II/IKJ'II/I‘IGCKI/IC PEaKIn. OxucIuTeIbHOe




dochopunuposanue. IIpenmymiectBa a3poOHOr0 MyTH OOMEHA BELIECTB IEpe.

aHadpOOHBIM. D(PPEKTUBHOCTD FIHEPTETUIECKOTO OOMEHa

2.5

Peakumu matpuunoro cunTe3a. lIpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX
MaTPUYHOTO CHHTEe3a. Peanu3zanms HacnenacTBeHHON nHMopMarun. ['eHeTnyeckuii
KoJl, ero cBoicTtBa. Tpanckpuniusa — wmatpudHblii cuHTe3 PHK. IlpuHnmmnet
TPAHCKPHIILIMU: KOMIUIEMEHTAPHOCTb, AHTUIAPAIUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnsamus u e€ stanbl. Yuactue tpancnopTHeix PHK B OnocunTese Oernka.
VYcnoBust O6mocunreza Oenka. KomupoBanwe amuuokucnor. Pomp pubocom B
OuocuHTe3e Oemnka.

Opranu3anus reHomMa y NpoKapuoT M 3yKapuoT. Perynsnus akTUBHOCTH T'€HOB Y
npokapuotr. ['mnore3a omepona (. XKakob, XK. Mano). Perymsauus oOMEHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupycsl — HeknerouHbsle (OpMBI JKU3HM U oOaMraTHele napas3uTbl. CTpoeHHe
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

BupycHrsie 3a0oneBaHusi 4enoBeKka, KMBOTHBIX, pactenuit. CIIMJ], COVID-19,

COIMAJIBHBIC U MCIUITMHCKUC HpO6H€MBI

2.6

3.1

Knerounsrii iuki, ero nepuojsl u perymsus. Uurepdasza u mutos. OcobeHHocTH
IpOILIECCOB, MpoOTEKaolIMX B HHTepdaze. IloaroroBka KiIeTkH K MAEICHHUIO.
[Tpecunrernyeckuit (MOCTMUTOTUYECKUI), CHHTETUYECKUN U MTOCTCUHTETUYECKUN
(MpeMUTOTUYECKUI) TEPHO/Ibl HHTEP(DA3HI.

Marpuunsiii cunte3 JHK — pernmkanms. Ilpuanuner permumkanuun  JIHK:
KOMILUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATHBHBIM  CHHTE3, AHTUIIAPAJUIEIBHOCTD.
Mexannsm pernkanun JJTHK. Xpomocomel. Ctpoenne xpomocom. Tenomepsl u
TeroMepaza. XpPOMOCOMHBIA HA0Op KIETKM — KapuoTum. JIUTIOWIHBIN W
rariou bl Habopbl XpoMocoM. ['omonorumusble xXpoMocoMbl. [losoBbie
XPOMOCOMBI.

Jenenne xnetkn — muro3. Ctaguy MHUTO3a U MPOMCXOASIIME B HUX IPOLIECCHI.
Tuner muro3a. KapuokuHe3 u nuTokmHe3. buonormyeckoe 3HauyeHUE MHUTO3a.
Perymnsimus MUTOTHYECKOTO IMKIA KIeTKU. [Iporpammupyemast kiieTouHas Tu0enb
— anomnTo3.

(DYHKI_[I/IOHaJIBHaH I'CHOMHKA
Opl" aHM3M KaK OMOJIOrMYecKas CUCTEMa

OOHOKIIETOUHBIE, KOJIOHUAJIBHBIE, MHOTOKJIETOYHbIE OpTraHU3MBbI u
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMBl  pa3MHOXKEHHS OpraHuM3MOB: Oecrmojioe (BKJIIOYasi BEreTaTUuBHOE) U
nojoBoe. Bunmel  Oecnosoro  pasMHOXKEHHS:  IMOYKOBAaHHE,  CHOPYJISALNA,
(dparmeHTaIys, KIOHUPOBaHHE.

[TonoBoe pazmHoxkenue. [lonoBsie KneTkH, Wi raMetsl. Meiio3. Ctanun meiosa.
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3.3

[ToBenenue xpomocom B Meiioze. Kpoccunrosep. buonornueckuii cMbica meio3a
1 II0JIOBOTO Iporecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiieBoe passuthe. l'ameroreHe3 y >XMBOTHBIX. [loioBble »xemnes3bl.
OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX KiIeTOK. Criepmarorenes u oorene3. CtpoeHue
NOJOBBIX KJIETOK. OIJIOAOTBOPEHHE M 3MOpPUOHAIBHOE DPA3BUTHE IKHUBOTHBIX.
Crioco0bI OIUIOIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Cragum smMOpHOreHesa
JKUBOTHBIX (Ha mpumepe Jisarymiku). Ipobnenue. Tunsr apobneHus. OcoOeHHOCTH
JIpoOJIeHUsT MJICKOMUTAIOUINX. 3apOAbIIIEBbIe JIMCTKU (racTpysisiius). 3akiajaka
OpPraHoB W TKAaHEW W3 3apOJABILIEBBIX JIMCTKOB. B3aWMHOE BIIMSHUE YacTeu
pa3BUBAIOIIETOCS 3apojblmia (dMOpHOHAIBHAS HMHIAYKIMA). 3aKiajka IJIaHa
CTPOEHMSI JKMBOTHOIO KAaK pE3yJIbTaT HMEpPapXUUYECKUX B3aUMOACHCTBUII TI'€HOB.
BnusHue Ha SMOpHOHATBHOE PA3BUTHE PA3TUYHBIX (DAKTOPOB OKPYIKAIOIIEH CPEIbI.
Poct u pazBurue xxuBotHbIX. [locTomMOpronansHeIil nepuon. [Ipsimoe u Henpsmoe
pazButue. Pasutue ¢ Meramopho3oM y OECHO3BOHOYHBIX M TO3BOHOYHBIX
JKUBOTHBIX. buonornueckoe 3HaueHHE MPSMOIO W HEMPSAMOIO pPa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocta XUBOTHBIX. DaKTOpPbl PpEryssLuu
pocTta JKUMBOTHBIX M 4enoBeka. CrTaguu NOCTAIMOPHMOHAIBLHOTO PA3BUTHS Yy
JKUBOTHBIX U 4esloBeKa. [leprnonbl oHTOreHe3a yenoBeka.

PazmHoxeHne u pasButue pacreHuil. ['ametoputr u cnopoput. Meiio3z B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHue Crop B TMpolecce Menosa.
['amerorenes y pacteHuil. OIUIOAOTBOpPEHHWE W Pa3BUTHE PACTUTEIBHBIX
Oopranu3MoB. JIBoifHO€ OIJIOZOTBOPEHHE y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u

Pa3BUTHEC CEMCHHU. MexaHu3MbI pEeryidnuu OHTOICHE3a Y paCTeHI/Iﬁ N )KUBOTHBIX

I/ICTOpI/I}I CTAHOBJICHUA U Pa3BUTUA I'CHCTUKHU KAaK HAYKH. OCHOBHEBIEC TeHETUUECKHE
INOHATHUA W  CHMBOIJIBI. I'omonoruyunbie XPOMOCOMEI, AJIJICJIBHBIC  T'CHBI,
AJIbTCPHATUBHBIC IPU3HAKU, )IOMI/IHaHTHI)II\/JI u peuecanHmﬁ IMpHU3HAK, TOMO3UIro0Ta,
TeTepO3uroTa, Yucrad JIUHUA, FI/I6pI/IIlLI, T'CHOTMUII, (I)CHOTI/IH. OcHOBHbBIC METOABI

T'CHCTUKHU: TI/I6pI/I,HOHOFH‘-IGCKHI>'I, I.IHTOJ'IOFPI‘-ICCKHﬁ, MOJICKYJISIPHO-T CHETUYCCKUI

Mounorubpuanoe ckpemuBanue. [lepBoiii 3axkoH MeHaenss — 3aKOH eIuHO00pa3us
rubpugoB mepBoro mokojeHus. I[IpaBuno gomuHupoBaHus. BTopoil 3akoH
Menpgenss — 3aKOH paclIeIyieHWss TMPU3HAKOB. [luTomormueckue OCHOBBI
MOHOFI/I6pI/IHHOFO CerHII/IBaHI/ISI. FI/IHOTQSa YUCTOTHBI TaMCT.

AHanu3upyrollee ckpeniuBaHue. IIpoMeXyTOUHBIN XapakTep HaclieTOBaHUA.
Pacuiennenue npu3HakoB NpU HETIOJHOM IOMUHHUPOBAHUHU.

Jurnbpumnoe ckpenuBanue. TpeTtudd 3akoH MeHnenss — 3aKOH HE3aBHCHMOTO
HacJeq0BaHUs MIPU3HAKOB. [uTomornyeckue OCHOBBI  JUTHOPHUIAHOTO

CKpELIUBAHMS.
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CueruienHoe HacnenoBanue mnpusHakoB. Paboret T. Moprana. CueruieHHoe
HAaCJIEe/JI0BAaHHE TE€HOB, HApYIICHUE CLEIUICHUS MEXJy TreHaMu. XPOMOCOMHas
TEOpHUs HACJIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHU3M ONPEACIICHUS MoJjia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M rereporaMeTHbld noJs. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacrienoBanue npu3HaKkoB, CHEIUVICHHBIX C IIOJIOM.
I'enoTun kak unenoctHas cucrema. [lnedoTponus — MHOXECTBEHHOE JI€MCTBUE
resa. MHOXECTBEHHBI aIeln3M. B3aumMonelcTBHEe Hea/UICIbHBIX TE€HOB.

Kommnemenraprocts. Onucras. [lonumepus

B3aumopelicTBre reHotumna u cpefpl pu GopMupoBanuu heHotuna. Fi3MeHUNBOCTD
npu3HakoB. KadecTBeHHbIE M KOJIMYECTBEHHbIE NpU3HAKK. BHUIbI M3MEHUMBOCTH:
HEHACJIE/ICTBEHHAs 1 HACJIECTBEHHASI.

MomudukanonHas ~ u3MeHYUBOCTb.  Ponmb  cpemsl B (hopMHpOBaHUH
Mo (UKaMOHHON n3MeHunBocTH. HopMa peakiiun npusHaka. BapuannoHHsii psin
u BapuauumoHHas kpuBasg (B. HWoranncen). CgoiictBa MOIU(pUKAITMOHHON
W3MEHYMBOCTH.

I'eHoTunmyeckas M3MeHUYMBOCTh. CBOWCTBA F€HOTHUIMYECKONW M3MEHUMBOCTU. BuIb
TEHOTHITMYECKOM N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASL.

KoMmOunatuBHass W3MeHYMBOCTh. Mei03 ©  TIOJOBOM TMPOIECC — OCHOBA
KOMOWHATUBHOM M3MEHUYUBOCTH. Poib KOMOMHATHBHON HM3MEHYMBOCTH B CO3JaHUU
TeHETUYECKOro pa3Hoo0pas3us B IpejiesiaX OHOTO BU/A.

MyranyoHHasi U3MEHYMBOCTb. Bujpl MyTaluii: reHHbIe, XpPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE ¥ WHIYIMPOBAaHHbIE MYyTalMU. SIAepHbIE W IMTOIIA3MaTHYECKHE
myTranuu. CoMaTHuecKue U NOoJoBble MyTaluu. [IprndnHEl BOSHUKHOBEHMS MyTaLUil.
MyTareHs! 1 UX BIMSHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTallIOHHOTI'O ITPOLIECCa.
3aKOH TOMOJIOTHUYECKHX PSAAOB B HaciencTBeHHON n3menunBoctu (H.M. BaBuios).

BHGHI{GpHaﬂ HN3MEHYHMBOCTD N HACJICACTBECHHOCTD

3.5

Kapuotun demoBeka. MexayHapogHasi mporpaMma HMCCIIEIOBaHHS TEHOMaA
YCJIOBCKA. MeTO}II)I I/ISYIIGHI/IS[ TCHCTUKHN YCJIOBCKaA: FeHeaJ'IOFI/I‘-IeCKI/II\/II,
OJIM3HELOBLIH, IIMTOr€HETUYECKUH, MONYJISLUOHHO-CTATUCTUUECKUH,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE omnpeieseHue FeHOTHIIA:
ITOJTHOI'CHOMHOC CeKBeHI/IpOBaHI/Ie, FeHOTI/IHI/IPOBaHI/Ie, B TOM 4YHCJIC C ITOMOIIBIO
[TI[P-ananu3a. HacnencTBenHble 3a001eBaHUs YeIOBeKa. | eHHbIE 1 XPOMOCOMHEBIE
Oone3Hn uyenoBeKka. boNe3HM C HACIENCTBEHHOW MPEapacHoiOKEHHOCTHIO.
3HaueHUEe MEIULIMHCKONW T'€HETUKH B MPEAOTBPAIIECHUU U JICUEHUH T€HETUYECKUX

3a0osieBanuii yesroBeka. CTBOIOBBIE KIIETKU

3.6

JlomecTukanuys u cenekuus. 3apoKICHUE CEJICKIMU U ToMecTuKauu. Yuenne H.M.

BaBuioBa o LeHTpax HpPOMCXOXKIEHHSI U MHOTooOpasusi KyJIbTYPHBIX pPacTEHUIl.
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Ponb cenekuuu B CO31aHMU COPTOB pacTeHUl W mopoj >KUBOTHBIX. CopT, mopona,
TaMM. 3aKOH TOMOJIOTMYECKHX pSAOB B HaciencTBeHHOW u3meHunmBoctu H.U.
BaBwuiioBa, ero 3naveHue Jj1s CEJICKIIMOHHON pabOThI.

Metonpl  ceneKIMOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA M
VHIUBUYAJIbHBIMN. Orarsl KOMOWHAIIMOHHON CCJICKIIMH. HcnriTanue
npousBouTeNied Mo TOTOoMCTBY. OTOOp TO TEHOTUNY C IOMOIIBI0 OICHKU
(dbeHoTHIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIbio aHainu3a JJHK.
HckyccTBeHHBIM MyTareHe3 Kak METO/JI CEJICKIIMOHHOW paboThl. PaauanimoHHbIN 1
XUMHUYECKH MyTareHe3 KakK WCTOYHHK MYTallUd Yy KYJIbTYPHBIX (HopM
opranu3moB. Hcronb3oBaHHE€ TEHOMHOIO  PEJAKTHUPOBAHUS W METOJOB
pexomOuHanTHbIX JIHK 17151 monydenust ucxoiHoro Matrepuana ajsi CeNeKINHU.
[Tonyuenne mnomumuonnoB. BuyTpuBHoBas ruOpuanzanus. biuskopoacTBeHHOE
CKpEIMBaHUE, WM HHOpHIMHT. HepoJaCcTBEHHOE CKpEIIMBAaHWE, WM AyTOPHIIUHT.
I'ereposuc u ero mpuumuel. Vcrons3oBanue rerepos3uca B cenekimu. OtaanéHHas
ruOpuau3anus. [Ipeogonenre Oecruioquss MEKBHIOBBIX THOPHIOB. JloCTHOKEHHS

CCJICKLIMH paCTeHI/Iﬁ H JKMBOTHBIX

OOBEKTHI, UCTIONB3yeMble B OMOTEXHOJIOIUH, — KJIETOUHbIE M TKAHEBbIE KYJIBTYpBI,
MHUKPOOPTaHU3MBI, HMX  XapaKTePUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xJieOone4yeHne,  MOJy4YeHHE  KUCIOMOJOYHBIX  IPOAYKTOB,  BUHOJEINHE.
Muxkpo6uonoruueckuii  cuHTe3. OOBEKTh MHUKPOOMOJIOTHUECKHX TEXHOJIOTHUHL.
[TpousBopcTBO  Oenka,  AMUHOKUCIOT W BUTaMHHOB.  VICKyccTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIUS SHUILIEKIIETOK M KIIOHUPOBAaHNE KUBOTHBIX. MeTo
TPAHCIUIAHTALIMH JI€P KJIETOK.

XpoMOCOMHass U T'eHHasg HHXeHepusa. VCKyCCTBEHHBIM CHUHTE3 TI€Ha U
KoHcTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTwkeHus M mepcreKTUBBI
XpPOMOCOMHOM ¥ TE€HHOM UWHXeHepuu. MeaunuHckue OHOTEXHOJIOTHH.

HNcnonb30BaHue CTBOJIOBBIX KJIIETOK

Cucrema 1 MHOT0OOpa3ue OpraHm4ecKoro Mupa

4.1

buonmorndeckoe  pazHooOpazue  opraHu3MoB.  CoBpeMeHHas  CHUCTeMa
opranudeckoro wmwupa. IIpuHuMnel kimaccudukanuum opraHuzmMoB. OCHOBHBIE
CHCTeMaTHYeCKHUe IPYIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS W IKHU3HEIEATEIBHOCTH OIHOKJIETOYHBIX OPTaHU3MOB.
bakrepun, apxew, OJHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIC BOJOPOCIH, IPYTHE
npoTtucThl. KooHnanbHele opraHu3Mel. J[BHKeHHE OJJHOKIJIETOUYHBIX OPraHHU3MOB:
amME€OOMIHOE, JKT'YTHKOBOE, PECHUYHOE. 3allluTa Y OJHOKJIETOYHBIX OpPraHHU3MOB.

Pa3nipakxuMoCTh Y OJJTHOKJIETOUHBIX OpPraHU3MOB. TaKCUCHI

4.2

MHorokieTouHble pacTeHus. B3auMOCBI3b 4acTel MHOTOKJIETOYHOTO OPraHU3Ma.

TkaHu, opranbl U CUCTEMBbI OPraHOB MHOT'OKJIETOUHOTO opranu3mMa. OpraHusm Kax




enuHoe 1enoe. Tkanu pacteHuil. TUITBI pacTUTENBHBIX TKaHEW: 0OpazoBaTeIbHas,
MOKPOBHAsA, IMPOBOJAIIAs, OCHOBHas, MexaHuyeckas. OcoOEHHOCTH CTpOEHUS,

(GYHKIMA U pacroJIOKEHUSI TKAHEH B OpraHax pacTeHUM

4.3

BereraruBHble U reHEpAaTUBHBIE OpraHbl pacTeHuil. @YHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pacteHnii. /IBU’K€eHHE MHOTOKJIETOYHBIX PACTCHUI: TPOIIU3MBI U
HacTuM. [loryomeHue BOXABI, YIVIEKMCIONO Ta3a M MHMHEPAIBHBIX BELECTB
pacrenusimu. [[pixanue pacrenuil. Jnud¢ys3us ra3oB uepe3 MOBEPXHOCTh KIETKH.
TpaHcriopTHble cHCTEMbl pacTeHui. Beinenenue y pactenuil. 3ammura y
MHOTOKJIETOUHBbIX pacTeHui. Kyrtukyna. CpencTBa MacCUBHOM UM XUMHYECKOH
3amuThl. OUTOHIUBL.

PazgpaxxumocTe M peryssinus y OpraHusMoB. Pa3apakuMoCTe M peryisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocroBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroOKJIeTOYHBIE  JKMBOTHEIC. B3aMMOCBS3b  4YacTe  MHOTOKJICTOYHOI'O
opranu3ma. TKaHU, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOT'O OpraHHU3Ma.
OpranusMm kak eauHoe 1enoe. 'omeocra3. TkaHW KMBOTHBIX M YesoBeKa. THIIbI
JKUBOTHBIX TKaHEH: OSIUTEIHAIbHAS, COCOUHUTEIbHAs, MBIIICYHAsA, HEPBHAS.
OcobenHoctu cTpoeHusi, GYHKIMI U PACONOKEHHS TKAHEH B OpraHax >KMBOTHBIX

H 4CJIOBCKaA

4.6

Oprasbl ¥ CUCTEMBl OPTaHOB XUBOTHBIX. DYHKIIMU OPTaHOB U CHCTEM OpPTaHOB.
Omnopa Tena opranu3MoB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblil 1 BHyTpeHHUU ckeneT. CTpOEHHUE M THUIIBl COEAUHEHUS
KOCTEH.

JIBM>KeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [luTtanme kuBOTHBIX. IluTanue
MO3BOHOYHBIX KUBOTHBIX. [[pixaHue kuBoTHBIX. KokHOe npixanue. YKabepHoe u
JIETOYHOE JIBIXaHHUE.

JpIxaHue TO3BOHOYHBIX J>KUBOTHBIX. OBOJIIOIMOHHOE YCIOXXHEHUE CTPOCHUS
JMETKMX TIO3BOHOYHBIX >KMBOTHBIX. J[pIxarenpHas cucTeMa 4elioBeka. MexaHu3m
BEHTWISILUM JIETKUX Yy NTHLl W MIEKONUTAKOIHUX. TpaHCHOpT BEWIECTB Yy
OpraHu3MoB. TpaHCHOpPT BEWIECTB y JXKHUBOTHBIX. KpoBeHOCHas cucremMa u eé
OpTraHbl. KposenocHnast cucremMa IMO3BOHOYHBIX JKUBOTHBIX. Kpyru
KpOBOOOpAIIIeHHS.  DBOJIIOIMOHHBIC  YCIOXKHEHHS CTPOSHUS  KPOBEHOCHOM
CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX. BblaeneHue y opraHu3mMoB. Beiaenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyoau. Opradsl BeieneHus. CBs3b MOJIOCTH Tela
C KpPOBEHOCHOM M BBIICTUTEIBHON CHCTEMaMH. BblleleHrne y MO3BOHOYHBIX
JKUBOTHBIX. 3allIUTa Y MHOTOKJIETOUYHBIX )KUBOTHBIX. [[OKPOBBI U MX MPOU3BOHBIE.
Paznpaxumocts U peryisiius y opranu3sMoB. Pa3pakuMoCTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3znpakumMocTb W PETryIsilMs Yy MHOTOKJIETOYHBIX

pactenuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.




HepBHas cuctema u pedekTopHas PEeryislus Yy MHOTOKIETOYHBIX >KUBOTHBIX.
HepBHas cucrema u e€ oTaenbl. DBOIIOIUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anroputmMoB u mnporpamMMm s dhQexkTuBHOW (HYHKIIMOHATBLHON
AHHOTAIIUU TCHOMOB, TPAHCKPHUIITOMOB, MIPOTEOMOB, MeTab0JIOMOB

MUKPOOPraHU3MOB, PACTEHUN, )KUBOTHBIX U YEJIOBEKA

OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Opranel U cucTeMbl OpraHoB 4enaoBeka. OTenbl TOJIOBHOIO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Pednexc u peduiekropHas nyra. bezycioBHble U yCIOBHbIE pEQIIEKCHI.
['ymopanbHasi peryiasuuss M HHAOKPUHHAs CHCTEMa JKMBOTHBIX M 4YEJIOBEKa.
JKene3pl DSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. [IefiCTBHE TOpPMOHOB.
B3anMocBs3p HEpBHOW H SHAOKPHHHOW cucteM. [ mmoranamo-runodusapHas

cuctema. Pednekc u pednexropras ayra. besycnoBHbie U YCIOBHBIE peIeKChI

5.2

3amuTa opraiusma oT OonesHeil. IMMyHHast cucrema yenoBeka. KieTouyHslit u
TYMOpPANbHBI HUMMYHHUTET. BpoXA€HHBINH, NpuoOpeTEéHHBIA crenupuiecKuii
uMMyHHuTeT. Teopuss  KIOHanmbHO-celeKTUBHOro ummyHuteta  (IL.Dprmmx,
®.M.bepuer, C.Tonerasa). BocnamutenbHble OTBETHl OpraHu3MoB. Poib

BPOKIAEHHOIO UMMYHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00J1€BaHUI

5.3

KpoBenocnas cucrema u e€ opransl. Cepjie, KpOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBooOparienus. Pabora cepana u e€ perynsuus

5.4

5.5

5.6

Heixanue uenoBeka. quddysus razoB uepe3 mMoBepxXHOCTh KIETKU. [[pIxaTenpHas
cucteMa 4enmoBeka. JlpIxarenbHas  NOBEPXHOCTb.  Perynsiuus  AbIXaHUSA.

Jlp1xarenbHbIe 00BEMBI

[TumeBapuTenbHass cuctema 4esnoBeka. OTaensl NUIIEBAPUTENBHOIO TPAKTA.
[TumeBapuTenbHble  Keyle3bl.  BHYTpHUIIOIOCTHOE M BHYTPHUKJIETOYHOE
MUIIEBAPEHUE

ITokpoBel m wux mnpousBogHble. Opranbel BblaeneHus. Ilouku. CrpoeHue u
¢byHkMoHNpoBaHue HedpoHa. OuIbTpanus, CeKperus U 00paTHOE BCachIBaHUE

KaK MCXaHU3MBbI paGOTBI OpTraHOB BBIICJIICHUS. O6pa3OBaHI/IC MOYH Yy YCIIOBCKaA

5.7

HBI/I)KGHI/Ie YeJIOBEKA: MEIIeuHas cucreMa. CKelleTHBIE MBIIIOBI N HUX pa60Ta.

CTpOCHI/IC Y TUIIBI COEINMHEHUS KOCTel

6.1

Teopml 3BoIIOLMHU. Pa3BuTHeE )KM3HU Ha 3emite

OpomononHas teopust Y. /lapsuna. [Ipeqnocsiik BO3HUKHOBEHUS TapBUHU3MA.
Kusnb u HayuHas nesrenbHocTh Y. JlapBuHa.

JBwxkymmue cuibl dBoonuu BUAOB 1o Y. J[apBuHy (BhICOKass MHTEHCHUBHOCTH
pPa3MHOXKEHHS OpPraHu3MOB, HACJIEJICTBEHHass HW3MEHYUBOCTb, Oopnba 3a

CYIIIECTBOBaHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOP).




Odopmnenne cunrerndeckord Teopuu 3Bomtonuu (CTD). HeltpampHas Teopus
sBosmond. CoBpeMeHHasi SBOJIOLMOHHAS OMOJIOTHs. 3HAY€HUE HBOJIIOIMOHHON

Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPa

6.2

6.3

[Honynsuus kak sJeMeHTapHas eAMHHULA HBOJOUMU. COBpPEMEHHBIE METObI
OLICHKH TE€HETUYECKOro pa3HooOpa3us M CTPYKTypbl mnonyisiuil. M3Menenue
reHooHAa MOMYNSAIMH KakK »JIEMEHTapHOE SBOJIIOIMOHHOE SIBJICHHE. 3aKOH
reHerudeckoro pasHoBecus [[x. Xapau, B. Baitn6epra.

OnemeHTapHbIe (PAKTOPHI (ABUKYIIME CUJIBI) IBOJIOINMHA. MyTallMOHHBINA MPOLIECC.
KoMmOuHaTtuBHas M3MEHUYMBOCTh. [[peiid) reHOB — cilydaiiHble HEHANpPaBJICHHBIC
W3MEHEHHUs 4acToT ajuieneil B momymnsuusix. Oddext ocHoBatens. Murpanuu.
M3onsmust momynsiuid:  reorpaduveckas (MIPOCTPAHCTBEHHAs), OMOJIOTHYeCKas
(penpoayKTUBHAs).

EctectBennblii  0oTOOp — Hampapmstomui  Qaxtop sBomoonun.  Dopmbl
€CTECTBEHHOTO  OTOOpa:  ABIXKYIIMN, CTAOMIM3UPYIOIIUNA,  pa3pbIBAIOIINN
(nu3pynrtuBHbIN). [lonoBoit oTOOD.

[Tpucnoco0aeHHOCTh OPraHM3MOB  Kak  pe3yiabTaT  MHKPOIBOJIOIHH.
Bo3HukHOBeHHE — mpucnocoOlieHHid y  opraHu3moB.  Apomopho3bl U
uanoanantauuu. IIpumeps! npucnocoOnaeHuit y opranu3zMoB. OTHOCHUTENBHOCTh
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u  cTpykTypa. BunoobpazoBaHue Kak pe3ysibTar
MHUKpO3BOJIIONMH. M3omauus — ximoyeBoi (akrop BumooOpazoBanus. Ilytu u
CIoCcoObI BH1000pa30BaHMUS: aJIONaTPUIECKOE (reorpaduueckoe),
CUMITaTpUYECKOE  (DKOJOTUYECKOE), «MTHOBEHHOE»  (TOJIMIUIOUIN3AIINS,
ruOpuu3ans). JmuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponb 3BOMtONIMOHHON OuoNorMM B pa3padOTKE HAyYHBIX METO/OB COXPAaHEHHUS
O6uopazHooOpa3uss. MUKpPOIBOIIOIUS U KOIBOJIIOIHUS TApa3UTOB M HMX XO35€B.
Mexanu3Mmbl (OpMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CIIOCOObI OOPHOBI

Cc Hel

MeTtonpl u3ydyeHus MakpodBosronuu. llaneoHTonormueckre MeETOAbl M3y4EHUs
sBostou. Ilepexoanbie GpopmMbl U PUIOTEHETUYECKUE PSIbI OPTaHU3MOB.
buoreorpadudeckue meToasl u3yueHus sBononuu. CpaBHeHHEe (Gropbl U (GayHbI
MaTEepUKOB U OCTPOBOB. buoreorpadpudeckue obmactu 3emun. Buapl-sHAEMUKHN 1
PEJIUKTBHI.

OMOpHOJIOTHUECKUE W CPaBHUTEIBHO-MOP(OIOTHYECKHE METOIbl HU3yYeHHS
sBoMOLMH. ['eHeTHUeckne MexXaHM3Mbl 3BOJIOLMM OHTOIEHe3a M MOSBICHMS
9BOJIIOLMOHHBIX ~ HOBHIECTB. [ 'OMOJIOTMYHBIE M  AHAJIOTUYHBIE  OPIaHBI.

PynuMmeHTapHple  oprabl M araBu3Mbl.  MOJIEKYISIPHO-T€HETUUYECKHUE,




6I/IOXI/IMI/I‘-IGCKI/IC u MaTeMaTHU4dYCCKUEC METOAbI HU3YUCHUA 3BOJIFOIINHA.
I'oMonoruuneie IeHEIL. COBpCMeHHBIe MCTOABI IMOCTPOCHUSA (1)I/IJIOI‘€H€TI/I‘-IGCKI/IX
JICPEBBEB.

XPOMOCOMHBIE MYTaIlUU U YBOJIIOIHSI TCHOMOB.

OO0mue 3akoHOMEpHOCTH (IIpaBWIIa) SBOMIONHH. HeoOpaTHMOCTh HBOIIOIHU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUU

6.4

Hayunple runoTe3bl MPOMCX0XKICHNUS KU3HH Ha 3emiie. AOMOTeHe3 U MaHCTIEPMHUSL.
JloHayuHble TIpEACTaBICHUS O 3apOKICHMM XU3HU (KpeauuoHusMm). I'mmoresa
IIOCTOSIHHOT'O CaMO3apO0KJICHUsSI XKU3HU U €€ onpoBepkeHue onsitamu @. Penu, JI.
Cnamnanuanu, JI. [Tactepa. [IpoucxosxxaeHue »Ku3Hu U acTpOOUOIIOTHS.

OcHoBHbIE 3Talnbl HeopraHuyeckoil spomtonuu. Ilnanerapnast (reosoruueckas)
IBOJIIOLIMSL. XUMHMUYECKask 3BOITIOLUSA. AOMOTrEeHHBIN CUHTE3 OPraHUYECKUX BELLIECTB
u3 Heoprannueckux. OnbiT C. Muinepa u I'. FOpu. OOpa3oBaHue moianuMepoB U3
MoHoMepoB. KoauepBarnas runore3a A.M. Onapuna, rumnore3a NEepBUYHOTO
OynboHa JIx. Xonzeiina, renernyeckas runoresa I'. Mémnepa. Pu6osumsl (T. Yek)
u rtunore3a «vupa PHK» V. T'unbepra. ®opmupoBanwe MemOpaH U
BO3HUKHOBEHHUE MTPOTOKJIETKH.

Uctopusa 3emnn u MeTonsl €€ u3ydeHus. Vckomaemble OpraHMYecKUE OCTATKH.
['eoxponosnorust u e€ meroabl. OTHOcUTENbHAasE M aOCOJIOTHAsE T€OXPOHOJIOTHSL.
I"'eoxpoHoIOrMUecKas 1Kasa: 0HbI, 3pbl, IEPUOJBI, JTTOXH.

HauvanpHele 2Tanel opraHuyeckoil 3Bosrounu. IlosiBieHne M 3BONIOLUSA NEPBBIX
KJIETOK. OBoJolMg MeTabonu3ma. BO3HHMKHOBEHHE TEPBBIX HAKOCHCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHaJIOT MEPBBIX Ha 3eMile COOOIECTB.
Crpomaronutsl. [IpokaproTsl ¥ 3yKapHOTHI.

[Tpoucxoxaenne 3ykapuoT (cUMOHMOreHe3). OBOJIOLMOHHOE MPOUCXOXKJIECHHE
BUpYycoB. [IpoHcXokIeHHE MHOTIOKJIETOUYHBIX OpraHu3MoB. Bo3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tanbl HBOJIONUHM BBICHIMX pacTeHU. OCHOBHbIE apoMOp(hO3bI
pacteHuil. Beixox pacrenuii Ha cymy. [losBieHue CHIOPOBBIX pPacTeHUN U
3aBoeBaHue umMu cymu. CeMeHHble pacTeHMs. [IpomcxokaeHue IBETKOBBIX
pacTeHuil.

OcCHOBHBIE 3Tanbl HBOJIOLNUHM KUBOTHOIO Mupa. OCHOBHbIE apoMopdo3bl
KHUBOTHBIX. Benackas ¢dayna. KemOpuiickuii B3pbIB — HOSBICHHE COBPEMEHHBIX
tunoB. IlepBbie XOpnoBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOMIOLMS TO3BOHOYHBIX.
[Tpoucxoxnenne ampuobuii m pentwimii. [IpoucxokieHne MICKOTMUTAIONUX U
ntun. [lpunmun  kimoyeBoro apomopdosa. OcBoeHue O€CHO3BOHOYHBIMH H
MIO3BOHOYHBIMHU KMBOTHBIMH CYILIU.

PazBuTune xu3HM Ha 3emiie MO 3paM M NEpUoAaM: apxeu, MpoTepo30il, Maneo30u,

ME€3030M, KaitHO30¥. OOmas XapaKTepuCTUKa KiIUMaTa M Te0JIOTHYCCKUX




6.5

7.1

nporieccoB. [losBneHne U pacuBeT XapaKTepHBIX OPraHU3MOB. YTIIe0Opa3oBaHHeE:
€ro YCIIOBHSI U BIMSHUE HA Ta30BbIid cOCTaB aTMOC(EpHI.

MaccoBble BbIMHpaHMSI — DKOJOIMYECKHE KpHU3HCHI mnpouuioro. IIpuumnel n
CJIEJICTBUSL MAacCOBBIX BbIMUPAHHNA. COBPEMEHHBIN 3KOJOTMYECKHIM KPU3HC, €ro

0COOEHHOCTH

Pasmenst u 3agaum  anTtpomosnorud. Metonasl anTtpononoruu. (CraHOBIIEHHE
IIPEJICTaBICHUN O POUCXO0KIEHUH uenoBeka. COBpEMEHHbIE HAYUHbIE TEOPUH.
CxoncTBO uenoBeka € KUBOTHBIMU. CHCTEMATHYECKOE II0JIOKEHHE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKA € JKMBOTHBIMU:  CPAaBHMUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTHYECKHE, ($U3HO0TIOTO-OMOXUMHUYECKHE,
noBesneHuYeckue. OTIMUns 4eaoBeKa OT KUBOTHBIX. [IpsIMOX0OXkAEHNE U KOMILIEKC
CBSA3aHHBIX C HUM IPHU3HAKOB. PazBUTHE rOJIOBHOIO MO3ra M BTOPOM CUTHAJIbHOMN
CUCTEMBI.

JBwxyume cwibl ((pakTopbl) aHTpoOIOreHe3a: OHOJIOIMYecKHe, COLMaIbHbIE.
CooTHoleHre OUOIOTUIECKUX U COLUABHBIX (PAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaUU AHTPOIOreHE3a. ABCTPAIIONUTEKU — JBYHOTHE IIPEIKH JIOACH.
YenoBek yMenblid, IEPBbIE U3TOTOBICHUS OPYAUM Tpyna. YenoBek NpsMOXOAsIInn
U TIepBBIA BBIXOA Jroaed 3a mpenensl Adpuku. YemoBek reiimensOeprckuii —
o0l MpesoK HeaHAEpPTaIbCKOro YelloBEeKa M 4eloBeKa pazyMHoro. YemoBek
HEaHJEPTAIbCKUM KakK BHJ JIIOJEH XOJOJHOro Kiaumara. YenoBeK pa3yMHbIN
COBPEMEHHOIO THIMA, JEHUCOBCKUN 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npeaenamMu AQpuku.

OBOJIOIMS COBPEMEHHOTO 4enoBeKa. EcTecTBeHHBII O0TOOp B MOIMYJSALHUAX
yejgoBeKka. MyTallMOHHBIM mporecc U nonuMopdusM. IlomynsunoHHbIE BOJIHBL,
npei¢ reHoB, Murpanus 1 «3¢(GeKkT OCHOBaTeNls» B MOMYNALHUAX COBPEMEHHOTO
YeJ0BeKa.

UYenoseueckue pacel. [lomarne o pace. boibmme pacel:  €BpONEOHIHAS
(eBpasmiickasi),  aBCTpaJlo-HETpoMJHas  (9KBATOpHANIbHAS),  MOHIOJOUIHAA
(a3uarcko-amepuKaHcKas). BpeMs M IyTH pacceleHus 4YeloBeKa IO IUIaHeTe.
EnuncTBO  4yemoBeweckux — pac.  HaydHasg  HECOCTOSATENBHOCTH — pacU3Ma.
[Tprcrioco0NeHHOCTh 4YeOoBeKa K pa3HbIM YCIOBUAM OKpYXKaIOLIEH Cpesbl.
Bnusnue reorpaguueckoil cpeasl W Apeiipa TeHOB Ha MOPQOIOTHIO H

(I)I/IBI/IOHOFI/IIO YCJIO0BCKa
OKOCHUCTEMEI U npucymue MM 3aKOHOMCPHOCTU

Pa3znensl u 3amaun sxonoruu. CBsi3b SKOJIOTUU C APYTUMH HaAyKaMHu.
Metonpl sxonoruu. I[lomeBble HaOMOAEHUS. ODKCHEPUMEHTHI B DKOJIOTHH:
MPUPOJIHBIE W JIabopaTopHbIe. MoOJEIMpOBaHHEe B JKOJIOTHH. MOHUTOPUHT

OKPYKAIOIICH CPeJIbl: TIOKATbHBIN, pErHOHATBHBIN U TI00AIbHBIN
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Okonoruyeckre (GakTopbl M 3aKOHOMEPHOCTH uX aedcTBus. Kiaccuduxanus
HKOJIOTHYECKUX (PaKTOpOB: abnoTnyeckue, OMOTHYECKHEe, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH JeWCTBUS 3Kojoruuyeckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpHOMOHTHBIE M CTCHOOHMOHTHBIC
OpraHU3MBlI.

AbuoTtnueckue ¢axtopsl. CBET Kak dKoJOrH4eckuil ¢akrop. JleiicTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIIEKTPA HA OPTaHU3MbI. DKOJOTUYECKUE TPYIIIIBI PACTCHUN
Y )KMBOTHBIX T10 OTHOLICHHIO K cBeTy. CUrHanpHas poisb ceera. doronepuoausm.
Temmeparypa Kkak »dKkoynormdyeckuid Qaxrtop. J[leiictBue Ttemmnepatypsl Ha
opranu3Mmsl. [lolKuI0oTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skonoruyeckuil ¢axtop. IlpucrnocoOnenust pacteHui K
NOJJIepKaHUI0 BOAHOTO Oananca. Kiaccuukamus pacTeHUil MO OTHOIICHHIO K
BoJie. [Iprcrnoco6eHnst )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHMsS OPraHU3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, I1OYBEHHas,
riyOuHHass ~ MOANOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DPU3UKO-XUMHUYECKHE
0coOeHHOCTH cpen oOuTaHus OpraHu3MoB. [IpHcrmocoOiieHus OpraHu3MOB K
JKU3HU B Pa3HBIX cpefax.

bruonornueckue putmel. BHennne u BHyrpeHHHE pUTMBL. CyTOYHBIE M TOJUYHBIE
puT™Mbl. IIpucocoGIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSM YCIIOBHii
YKU3HU.

Kusnennsle ¢opmbl opranu3zMoB. Ilonstue o xu3HeHHOM (opme. JKu3zHeHHBIE
(dopMBl pacTeHuil: J1epeBbs, KyCTapHUKU, KYCTapHHUYKHM, MHOTOJIETHHE TpaBBbl,
oJlHOJIeTHUE TpaBbl. JKHU3HEHHbIE (DOPMBI JKUBOTHBIX: THAPOOHOHTHI, T€OOUOHTHI,
a’poOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HU.

buotnueckue ¢akTopel. Buasl OMOTHYECKHX B3aWMOJEHCTBUIM: KOHKYPEHITHS,
XHUIHUYECTBO, cuMOKo03 u ero Qopmsbl. Ilapazutusm, koomeparus, MyTyalusM,
KOMMEHCAIIN3M (KBapTHPaHTCTBO, HaxJICOHUYECTBO). Hetpoduueckue
B3auMojeiicTBus  (Tommueckue, (Gopuueckue, ¢adbpuyeckue). 3HauUEHUE
OMOTHUYECKUX B3aUMOJCHCTBUH JJIs1 CYIIECTBOBAaHUS OPraHU3MOB B cpeje

oOuTaHMUs. HpI/IHLII/IH KOHKYPCHTHOI'O UCKJIFOUCHU

DKOJIOTMYecKHe XapaKTepUCTHKU mnomysaiuu. [lomynsanus kak Ouosioruueckas
cucreMa. Pojb HEOAHOPOAHOCTU cpefibl, (PU3NYECKUX OaphepoB M 0COOEHHOCTEMH
O1OJ0TUM BUJOB B (DOPMHPOBAHMHM MPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJSLUM.
OcHOBHbBIE TOKa3aTeNu MOMYJISIUN: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas U
10JIOBasi CTPYKTYpa, POKIAEMOCTh, IIPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIMSL.
OKkojoruyeckass CTpyKTypa mnomyiasiuu. OLEeHKa YHMCIEHHOCTU IOMYJISLHUH.
JluHaMuka nomynAauuMu U e€ perynauusa. buoTHueckuil MoTeHIMal MOMYJISIIHU.

MonenupoBanue TuHAMUKU Tomynsauuu. KpuBbie pocta YuCICHHOCTH MOMYJISLUH.
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KpuBbie BbDKHBaHus. Peryssius YWCIEHHOCTH NOMYNSALHNA: POib (HaKTOPOB,
3aBUCAILIMX M HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTpaTeruu BujaoB (I-
u K-cTparerun).

[TonsiTue 06 sKoJOTHYECKOM HuUle BUaa. Mecroooutanue. MHOroMepHasi MOJIE b
skonormyeckod Humm Jx.M. XatuumHcona. Pa3Mepsl SKOJIOTMYECKOW HMIIU.
[ToTeHnuanbHast U peain30BaHHAs! HUIIH.

Bup kak cuctema nomymnainui. Apeaibl BUI0B. BUabl U MX )KU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH TOBEICHUS M MHIPALMi KUBOTHBIX. buonornueckne wWHBa3uu
Yy>KEPOJIHBIX BUIOB

CooOmiectBa opranu3MoB. buoneHos u ero crpykrypa. CBS3M Mexay
OopraHu3Mamu B OMOILIEHO3€. JKocucTeMa Kak oTKphiTas cuctema (A.Jx. Tencnn).
OyHKIUOHATBHBIE OJIOKH OPraHU3MOB B SKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTBHI,
penyuentsl. Tpoduueckue ypoBHU. Tpoduueckue nenu U ceTu. AOMOTHYECKUE
650ku skocucteM. [1ouBbl U MBI B SKOCcUCTeMax. KpyroBoport BeecTB U MOTOK
SHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTelld 3KocUcTeMbl. buoMacca M mpoAykius. DKOJIOTMYECKHE
MAPaMUIbI YUCE, OMOMACChl M SHEPTHH.

HarmpaBiienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIC CYKIIECCHM U UX TMPUYUHBL. AHTPONOTEHHBIE BO3JIEHCTBUS Ha
cykueccun. KimmmakcHoe coobmiectBo. bruopasHoobpaszue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYUBOCTU COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArpotieHo3. Paznuuns Mex1y aHTPOMOT€HHBIMU U TPUPOTHBIMHU YKOCHCTEMaMHU.
Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas dopa u
dayna. CuHanTponmzalys ropoJackoil ¢aynsl. buonorndeckoe u X03s1iiCTBEHHOE
3HAYEHHE arpodKOCUCTeM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (DOpMUpOBaHUS
OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[lepeHoc sHEpPrUM M BEIIECTB MEXKJY CMEKHBIMU IKOCUCTEMAMHU. Y CTOMUHUBOCTH
OpraHM3MOB, TMOMYJIALUNA UM OSKOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPOIOTE€HHBIX BO3/ICUCTBUIM

buocdepa — obOmernanerapHass o0ojouka 3eMiHM, TI€ CYIIECTBYEeT WM
cymecTBoBasia *u3Hb. Yuenue B.M. Bepnaackoro o Ouocdepe. ObGnactu
6uocoepsl u e€ coctas. XKupoe BeriecTBo 6uochepsl U ero PyHKIHH.
3akoHOMEpHOCTH cymiecTBoBaHMs Ouocepsl. OcobeHHocTH Ouocdeps Kak
rio0anbHOM sKocucTeMsl. JJluHamuyeckoe paBHoBecue B buocdepe. KpyroBoporsl
BEIIECTB U OMOTEOXMMHUYECKHE ITUKIIBI (Yriiepoaa, a30Ta). PUTMUYHOCTH SIBJICHUI
B Omocdepe.

3onaneHOCTh OUMOCheprl. IlonsTHe 0 Ouome. OCHOBHBIE OMOMBI CYIIH: TYHApA,
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XBOWHBIE JI€Ca, CMEMIAaHHbIE W UIMPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHY, TPOMIMYECKUE JIECa, BBICOKOTOPbhs. KimMar, pacTUTEIbHBIA U JKUBOTHBIN
MHUp OMOMOB CYIIIH.

Ctpyktypa U (pyHKUHS >KUBBIX CHUCTEM, OLIEHKA MX PECypCHOro MOTEHLHUada U
OounochepHbIX QyHKIHIA

DKOJIOTHYEeCKHe KPU3UCHI U UX MpUYMHBI. Bo3neiicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYyHIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOIAHOU CPEJbI.
Oxpana BomHBIX pecypcoB. Paspymenne moussl. OXxpaHa MOYBEHHBIX PECYPCOB.
H3meHeHue kumara.

AHTpPOIIOTEHHOE BO3/CHCTBHE Ha PACTUTENbHBIA M JKUBOTHBIA Mmup. OxpaHa
PACTHTEILHOTO M >KHBOTHOTO MHpa. OCHOBHBIC MPHUHIIMITBI OXPAHBI TPHUPOJIBI.
Kpacubie xnuru. OcobGo oxpansiembie mnpupoansie Tepputopun (OOIIT).
Bboranunueckue caipl 1 300J0THUECKHUE MTAPKU.

OcCHOBHBIE TPUHILMUIIBI YCTOWYUBOTO pa3BUTHS UEJIOBEYECTBA M IMPUPOIBL
PammonanbHOe  MPHUPONONONB30BaHUE M COXpaHEHHE  OMOJIOTHYECKOTO

pa3zHooOpasus 3emiu




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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