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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konnenuuu mnpernojaBaHusi ydyeOHoro mnpenmera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTsl». CormacHo mnonoxeHusM OIOC COO mnpoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeTHUM NpodhecCUOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAyYHOI'O 3HAHUA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydyeHus ydyeOHoro mnpenmera «buosnorus» Ha yriayOn€HHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTO Tpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJIEAYIONIEe pa3BUTHE  OWOJOTMYECKUX  3HAHUM,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMH TakKe IMOKa3aHbl BO3MOXXHOCTH Y4€OHOTO TpenMeTa
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOyJaromuxcs MO0 OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro OoO0pa3oBaHMA Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

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



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHUH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOI'O
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKK, XUMHH, Teorpaduu 1 MaTEMATUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHMYEeCKOTO MHpa Ha 3eMJle,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTUH, AKTyalM3UPYIOTCS 3HAaHMUS OOydyarIIMXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
O0Oy4JaroMMHUCs OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJIEW, IPUHIIUIIOB U MPABUII,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAIHBIX aCMEeKTaxX OMOJIOTHYeCKUX 3HaHuM. Jliis
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM WM MHOW 0ONacTH OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHW3allid >KUBBIX CHCTEM pa3HOrO paHra M NPUOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCA C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHUX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh W HCIOJIB30BaTh OMOJOTMYECKYI0 HH(POpPMAIUIO; MOJb30BaThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpY)XKarolled NpUpOAHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BuTHE y 00y4YarOIMXCsl UHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MpoOJeMaMH, METOAOJOruen
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SBJICHUIM; (HOPMUPOBAHHUE IKOJIOTHUYECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUH (COOMIOACHUE MPAaBHJI TOBEICHUS B TMPHUPOJEC, OXPaHbI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/IaHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHUBUTYyIbHBIMA HHTEPECAaMH M MIOTPEOHOCTSIMH PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS OMOJIOTHH
OCYIIECTBISIETCS ¢ y4ETOM CHEHM(PHUKU €ro COoAEpKaHWsS W HAMpaBICHHOCTH Ha
NpOAODKeHHEe OWOJIOTMYECKOTO O00pa3oBaHUs B OpraHU3alUsIX CpPETHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBHEM MPU 00YYEHUN OHMOJIOTHH Ha YIiIyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
0OyJaroluxcs B BBITOJHEHUH MPOCKTHBIX U y4eOHO-MCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSAeTCS y4YUTelIeM Ha OCHOBE  HMEIOIINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBU.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KoOMIUIeKcHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

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

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

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucCTEMBl Kak MpeaMer u3ydyeHus: Ouosjoruu. CBOMCTBA KMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOunochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aIUu.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [londaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HynmeBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HWY», «buomorumueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynaboparopHoe  oOOpylOBaHME  JUIsl  IPOBEJACHUSA
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
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 KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMctopus pa3BUTHS METOAOB MUKPOCKOIIMM.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Boma n e€ ponp Kak pacTBOPHUTEINS, peareHTa, y4acTHE B CTPYKTYpPHPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeiakoBoi Monekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH CcTpoeHHssT M (U3MKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukariys TUnuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKHX MEMOpPaH — TEKYUYECTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MecroHaxoxaeHue u ouonorndeckue gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull CuHmes OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «llepronuueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTtopuass  paGora  «lccienoBaHue ~— HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneruénnas auddys3us), aKTUBHBINA (IIEPBUYHBIN U BTOPUUHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uromnasma. [{urozons. [utockener. [[BuxkeHue nurtoria3mbl. OpraHoubl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxos 6 annapame [ onvoxcu.Tpancnopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounsnii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHM MHUTOXOHJpUN u tuiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  DYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /JluHamuka s0epHoU 00010uKu 6 mumose. AHoephulil
Mpaxcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOW  KieTku», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiud KJIETOYHOTO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTaJIM3aToOpoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUX BelleCTB B KieTke. DorocuHTes.
Anoxcueennviti U okcuceHHwll omocunmes y baxkmepuii. Ceemocobuparowjue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cq. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbx (HakTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
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», « DHEPreTHUECKU 00Men», «bruocunaTe3
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

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

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajla3bl).

JlaGopaTopnas pa6ora «U3ydeHue (¢GEepMEHTATUBHOTO paCIlEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporieccoB  GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoparoB. KusHeHHbIll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

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

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . IBanOBCKHIA.

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
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPHOIbI HHTEP(DA3BI.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIL. JIUTJIOWJHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsinuss MUTOTHYECKOrO LHMKJIA KIETKU. [Iporpammupyemasi kierouyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIILIKa JTyKay».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HENCSTCIbHOCTH  OJHOKJICTOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCUHUTENbHAs, MbIlIeyHas, HepBHas. OcoOEHHOCTH CTPOCHUS, (PYHKIHA U
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPIraHOB KUBOTHBIX U uesioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CkeneThl OJHOKJIECTOYHBIX H
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue 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. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPHUKIIETOYHOE NHUIIEBapeHue. lIuTaHne NO3BOHOYHBIX XMUBOTHBIX. OTHemnsl
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe apixanue. JlpixaresnbHas OBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKoNUTaomuX. Perymsmus npixanus. JprxareabHble 00BEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyrum KpoBooOpalieHus. DBOJIOLHOHHBIC
YCIIO’)KHEHHUS CTPOEHUSI KPOBEHOCHOM CUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCcachbIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIIACIICHUSI.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIUTENIBHON cucTeMamu. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne n (pyHKIIMOHMpPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oosne3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHbli u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KiIoHalIbHO-celekTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3200JIEBAHUIA.

Pazmpaxxumocte ©  perynsiuuss |y OpraHm3MoB. PazgpaxumocTts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. DBOJIIOIMOHHOE YCIO0KHEHNE CTPOEHUS HEPBHOU CUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CUCTEMBI M KX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Oprasel LIBETKOBBIX PACTCHHI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucrtema», «J/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynuter»,  «KuiieuHonosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THUIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIC Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALlMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKHX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMmHOkeHUe M pa3BUTHE OPraHM3MOB

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

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenune xpomocoM B Meito3e. Kpoccunrosep. buonornyecknii cMbici
Melo3a M IOJIOBOrO Iporecca. Meilo3 M ero Mecro B >KM3HEHHOM LMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX Ki1eTOK. Cnepmarorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUS MIIEKOMUTAIOIIUX. 3apOJBIINICBBIE JIUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHUE 4YacTell pa3BUBAIOMICTOCSA 3apojbllia (SMOpPHUOHAIbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BnusHue Ha 3MOpUOHANBHOE pAa3BUTHE PAZIUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaueHHE NPSMOr0 M HEMPSMOIo



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMmHoxeHne u paszButue pacteHuil. ['amerodur u criopodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TUApbD, «Menosy, «XpoMocoMmbly, «l'ameroreHnes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMATO30UI0B, MOJIENb «L MK pa3BUTHS JISATYILLIKI.

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

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

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poib oTeuecTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KonbsuoBa, H. Y. Basunora, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUS, THOPUIBI, TEHOTHUII, (PEHOTHII.



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

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benoszepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

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

ennHoo0pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

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

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CLENIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoAencTBUE HEAUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTCHUM, >KUBOTHBIX M YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
M3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CreryieHHOE HacleIoBaHWEe TPU3HAKOB Y Jpo30mibl», «l eHeThka Imoay,



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

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUSI TMPU3HAKOB, MOJIECIb JIs
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYUBOCTH: HEHACIICACTBEHHAS M HACJICACTBCHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHOoTHIIMYECKAss M3MEHUMBOCTh. CBOMCTBA T€HOTUIIMYECKON M3MEHUUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3HO00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalud. MyTareHbl W WX BJIUSHHE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HACe008AHUU U UBMEHYUBOCMU (PDEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemMoHcTpanuu

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

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JeBaHMsl YeT0BEKa», « Buapl MyTaruiig.



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

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psiia U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3Y4YEHHs TEHETMKM  YeJOBEKa: IEHEaJOrMYECKHiA,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBennbie 3a001eBaHus YeloBeKa. | eHHbIe U XPOMOCOMHbBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». ITUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJI0BEKA K NIaTOJIOTUSAM.

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

JomMecTukanust W CEJEKUUs. 3apoKACHUE CENEKIMU U JOMECTUKAIUU.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wu3MmeHuMBoctTh H. WM. BaBunoBa, ero 3HaueHue s
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK 1151 momydyenust ucxonHoro mMatepuana Jjis CeleKIum.

[Tomyuenue MTOJTUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpumuzauus. lIpeomonenue Oecruionus
MEKBHUJOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUMN U )KUBOTHBIX. «3eéHast
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. H3yuenue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U nepcnekmueHblX MexHOI02UlI.

JleMoHCTpauun

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

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAJIOB B HACICICTBEHHOW HU3MEHYHMBOCTH,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3yyeHue coOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. buorexHosiorust ¥ CHHTeTHYECKAasi OMOJIOT U

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJENHe. Mukpoouosoruueckuii cunre3. OOBEKTbI MHUKPOOHOJIOTHMUYECKHX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHIECKUE TTYTH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anmuss W COMATHUECKUN
sMOpuorene3. lcnonb3oBaHuE Tamion0B B CeleKUMH pactenuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

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

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepus», «['eHHass HHKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE TPOU3BOICTBO)Y.

11 KIIACC

Tema 1.3apo:kneHue W pa3BUTHE IBOJIIOIUOHHBIX IMPEACTABJIEHHH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JBroKy1ye cuiibl 3BOTIOLMK BUIOB 110 Y. JlapBUHY (BbICOKasi MHHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHON TEOPUH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnenr, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema xuBoil mnpupoasl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBanue», «llopombr romy6eit», «Muoroobpasue KyJabTYpHBIX (opM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3J€eMEHTapHas €IWHULA 3BOJOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIBI) HBOMIOUMHA. MyTalMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddext
ocHOBaTend. JIDggexm oOymuinounozco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAaOMIM3UPYIOIIMMA,  pa3phIBAIOLIUN
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE — MpUCNOCOOJIEHUM y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocobsieHnit y opraHu3mMoB: MOp(OIOrHYecKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOAIBOMIOIMHU. M3omsmus — kimodeBor (dakTop BupooOpazoBanus. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



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

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIONIMOHHONM OWONMOTMM B pa3pabOTKE HAYYHBIX METOJI0B
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymine
CHJIBI 3BOJIOIUNY, «IDKOJIOTHMUECKas H30JSIUS MOMYyJSALUUNA CEBAaHCKON (dopenmy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IlomynsiquoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «CxeMa
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue agantrauuny», «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JAaHMABIIIEH», «IDKOJIOIMUYECKOE BUIAO00PA30BAHUE BHJIOB CHHMUILY,
«[Tonunnouael pacrenuit», «KamycTHo-peeuHbIi ruOpUI.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHME BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLINS U €€ Pe3yJIbTaThl

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

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckne obOmactu 3emiau. Bumbi-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl M aTaBU3MBl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyui.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

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

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Crerouedanb»y,  «Punnodutey,  «CemMeHHbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeJOBEKa W IIUMIaH3e», «l1aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN 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 NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu 1 aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnosuMepoB u3 MoHoMmepoB. Koanepsartnas rumoresa A. W
Omnapuna, TMroTe3a nepBuyHoro oyiapona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin u Meroasl €€ u3zydeHus. VIckomaemble OpraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. DBOMIONUA MeTabom3Ma. BO3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYCcOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMH cymu. CemeHHble pacTeHus. [IponcXoXIaeHrne LBETKOBBIX
pPaCTCHUM.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. [IpoucxoxaeHne MIEKONUTAIOWUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJoruyeckux mnpoieccoB. [losiBlieHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopazHooOpas3us Ha 3emIie.

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

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwm, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN»,  «['€OXpOHOJIOTMYECKass — IIKaJay,
«HauanpHble 3Tarbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpOCHN», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuubpy, «Muekonuraromue», «Pa3Buthe Xu3HM 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 OPraHUYECKOTr0 MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

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

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

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

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUA O IMPOUCXOKICHHM YEJIOBEKA. PenurmnosHele
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($hU31M010r0-0OMOXUMHUECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COluaIbHbIE.
CooTHolIEeHNE OMOJOTUYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTUBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTPaJONUTEKU — JBYHOTHE MpEAKH JtoAeh. YenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii — 0o0mMMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
Kak BHJ JIFOJEH XOJOAHOTO KJIMMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



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

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHCcKas). Bpems M myTu paccelieHHs 4YeloBeKa IO IUIaHETE.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAbl B (Gu3uYeckor  (OMOJOTHYECKOM)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUui. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT ueaoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutek», «YemoBek  ymensli», «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYpbl ~TPEIKOB 4YeJlOBeKa, penpoaykuuu (pororpadum) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEINIM TOpCa MPEAKOB YEIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalolleil cpeaoi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. IloneBbie HaOmoneHUsA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NpUpoaoil. DopmMupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEJICHUS.

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 OKPYKAIOLIEN CPEIBI».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTUYECKUX (PAKTOPOB: abUOTHUECKUE, ONOTUYECKUE, aHTponoreHHsie. Oomue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE T'PYIIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE U TOMOWOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
HoJIepKaHuIo0 BoJHOTO OanaHca. Knmaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJM4YHbIe PUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennvle pOpMBbI pacTeHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: TUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
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», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jecay, «Llenun
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX DSKOJOTUYECKUX (PAKTOpOB, TrepOdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpodutaMm, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM W >KUBOTHBIX PA3JIMYHBIX YKU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopHasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH paCTECHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6ApbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTedW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



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

Dkosioruyeckas CTpykrypa nonyssinuud. OleHKa YMCICHHOCTU MOMYJISIIHU.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTHYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiormyeckon Humm Jx.M. XartumHcoHa. PasMepbl 3KOJIOTMYECKOU
Hu. [loTeHnmManpHas u peanu3oBaHHAs HUIIM.

Bun kak cucrema nomymsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMbl: «IKOJOTHYECKUE XaPAKTEPUCTUKU MOMYJISLIUAN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

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

Okocucrema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopor BelEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTteMbl. buomMacca W OpoayKLHS.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOCUCmeMbl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpOTIOTEHHBIE HKOCHUCTEMBI. ATpodKocucTeMa. ArporeHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUCHNE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISILIUN U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ IKOJI02UHECKO20 ~ HOPMUPOBAHUS  AHMPONO2EHHO20  8030€UCMEUsL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. TeHncnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KocuUcTeMe», «KpyroBopoT BeIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHmIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

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

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJ0JIbHBIN UM IOMMEHHBIH JIYT, 03€p0, O0JIOTO)».

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

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHas o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WIIH
CYILLECTBOBaJIA KM3Hb. PazBuTHe npeacTaBieHuil o omocdepe 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
rio0abHON 3KOCcUCTeMbI. J(uHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIeca, BICOKOTOphs. Kinmar, pacTUTENbHBIN U JKUBOTHBIN
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

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

Tabmuupbr 1 cxembl: «I'eocdepsl 3emmm», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpaHsembie Tmpupoansie Ttepputopuu (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE UM COXpAaHEHHE  OMOJIOTMYECKOTro
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00AbHBIX SKOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHbIE MOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNOCcoOHot dHepeemuke. buonozuueckoe pasHoobpasue u 6uopecypcoi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



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

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoit KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroNIMMHUCS TPOrpaMM CpelHero o0mero oO0pa30BaHUsA: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHbL O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJUILIMsIM MHOTOHAIMOHAJIBHOTO Hapoja Poccuiickoit denepauuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaancKoro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TNPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYWUTHIBATH B CBOMX JCUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIICHUSI K MHEHHUIO OINMOHEHTOB TMPH OOCYXKICHWH CIIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXXEHUS K CBOEMY HapoJy, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

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

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OreuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TPaBWJI WU HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPaBWI HHJIMBHIYAJIbHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHE IEHHOCTH MacTEPCTBA, TPYI0II00HE;

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

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKM 1EJIeCO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsI MpU PELIEHUH NpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIECHUS, IKOJIOTHUYECKON KYJIbTYpHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYpbl KaK CpeACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTb PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYCHUM OWUOJOTHYECKUX 3HAHMM B LEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOUIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHUS TOCTOBEPHBIX BBIBOJOB;

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

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble I (OPMUPOBAHHMS MHUPOBO33PCHHS OOYYArONTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,

UCCIICIOBAHNUE, HaOJI0ICHHE, U3MEpPEHHUE, DKCIIEPUMEHT U
JIPYTHE);YHUBEPCATbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTENbHbBIE,
KOMMYHUKATUBHBIE,  PETYJISTUBHBIE), oOecreunBaroIme (dbopMHupoBaHUE

(YHKIIMOHATBPHOW TPAMOTHOCTH M COLIMAIbHOW KOMIETCHIMHU OOYy4YarolIuXcs;
CHOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXJIUCUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpEAHEro OOLIero
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMS MNPOrpaMMbl CPEIHET0 OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1)0a3o0Bble JIOrHYecKue A1eMCTBHUA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHMM 3HAHMM NPUEMBI JIOTUYECKOTO MBILUICHHMS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUM HUX
JNOCTHKEHHSI, 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 IPOTHBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea A peICTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaK)K€  TMPOTUBOPEUMU  PA3HOTO  pPOJAA,  BBIABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN JEATEIIbHOCTH;

KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2)0a30Bbl€e HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-MCCIIEI0BATEIbCKON U MPOCKTHON JIEATEIHHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUSA, €r0 HHTEPNPETAINHU, MPEeOOpPa30BAHUI0 U TPUMEHEHHUIO B YYEOHBIX
CUTYyalUsX, B TOM YHUCJIE IPU CO3JaHUU YUEOHBIX U COIMATIBLHBIX MPOEKTOB,;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BATEIbHOMN
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh TIOJIyYEHHBbIE B XOJE PpEIICHUsS 3aJayd  pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBIISITh LEJICHANPABICHHBIA MMOUCK MEPEeHOca CPEACTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTh NMPOOJIEMBI U 3aJ1a4UH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MHGOpMAINH (TEKCTE YI4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHUKaX, KOMIIBIOTEPHBIX 0a3zax MaHHBIX, B VHTepHETe), aHAIU3UPOBATH



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOIUMOM JIJIsl BBIMOJHEHUST YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oounosiorunyeckor nHpopmMaruu (CXxeMbl, TpapuKH, TUarpaMmbl, TaOJUIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o0menue:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
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 ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIO/ICH, MPOSIBISATh YBAKUTEIHHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHAHOW W WHIAWUBUIYaJTbHON
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KIOTO WIeHA KOJIJICKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAaJa M KaXJIOIO YYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKUX 3HAHWUH II€JIEBbIE W CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsATh paMKH y4eOHOTO NMpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTCHUI;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIM YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEWCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3)npunsitue ceds U APyrux:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMM HayYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIA 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosiorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJSIIHUs, CaMOBOCIPOW3BEICHNUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmnoBa — o uenTpax
MHOTOOOpa3usi W TPOUCXOXKICHUS  KYJbTYPHBIX  pPAacCTEHUMU),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJIEHHUS, PACIICIJICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO  HaciemoBanuss [.Mengensd, TOMOJIOTHYECKHMX  DPSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO ITO3HAHMS, HCIOJIb3yEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
MPOIIECCOB: OOMEHA BEHIECTB (METa0OIM3M), MPEBPAILCHUs YHEPTHH, OPOKCHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€i03a, raMeToreHe3a, sMOpUOreHe3a, MOCTIMOPHOHAIBHOIOpa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBHSI T€HOB, FETEPO3UCA, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUAMHE, MEXAY CHCTEMaMU OPraHoB W HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

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

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TOPEIACTAaBIATh  MOJYYEHHBbIE  pe3ysbTaThl Ha  YYEHHUYECKHX

KOH(epeHusX;
YMEHUE OLICHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOEC W3MEHEHUE T'€HOMa U CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

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

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONMpENENECHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIOJATraOMINX OMOJOTHYECKHUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetndeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIONb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX O0BEKTOB M DKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTAOWIM3UPYIOMIETO, IBUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUMN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBISATH  OTJIMUWTEIbHBIE  TPU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIHUE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI MPUPOIBI M UEIIOBEUCCTRA,;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATL JTA0OPATOPHBIE W TPaKTUYECKUe pPaboThi, COOIIOIATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
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, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEITHCKOTO XO35SHCTBA, MHIICBOU
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypenI
1 buonorus kak Hayka
2 JKuBble crcTeMBbl M HX H3Y4YCHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKH 10
5) Crpoenvuie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB U NPeBpalleHNe YHEPTUHU B 9 1
KJIETKE
; Hacnencrennas unpopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — Hayka 0 HacJIEICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKasi OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypen
1 3apox/IeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
npeCcTaBiIeHUu B ONOIOrHH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
4 [TpoucxosxaeHue U pa3BUTHE )KU3HU Ha 15 15
3emuie
5) [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa 0 B3aUMOOTHOIIIEHUSX
6 OpPraHU3MOB U HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia 0OUTaHus 1.5
8 DKoJ0TUsl BUJOB U MOIMYJISILIUMA 0.5
9 DKos0rus coo01IecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas Teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHOH OUOJIOTHH 1 05
(xpomarorpadus, snexrpodopes, '
TuddepeHMaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XHUMHUYECKUI COCTAB KIETKH 1
7 MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX 1
Ouosoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupuKkanys U QyHKIUNA 1

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

11 Opranuyeckue BenecTBa KIeTKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunrpudocdarer (HTD)

14 CexBennpoBanue [JHK. Merozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTtoabl CTpYKTypHOU OHOJIOTHH

16 Tunel knetok. [IpokapuoTndeckas kierka
CtpoeHune dyKapuOTUYECKON KIIETKH.

17 [IpakTuueckas pabora «3yueHue cBOUCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBepXHOCTHBII anmapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [TpaxkTrueckas pabota «3ydyenue 05
JIBYDKEHUS [IUTOIJIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[ToyaBTOHOMHBIE OPTaHOHU/IBI KIIETKH:

20 MUTOXOHJIpHH, T1acTubl. JlabopaTopHas 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HememOpaHHbIE OpraHOU bl KJIETKH

22 Crpoenue u GyHKIUH 11pa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIIETOK Pa3InIHbIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue pepMeHTaTUBHOTO
pacIIeIUIEHHs IIEPOKCHIa BOAOPOAA B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHHe TiporieccoB POTOCHHTE3A U
XEMOCHHTE3a)

AnaspoOHbIe Opranu3Mbl. Bunel 6posxeHus.

JlaGopatopHas pabota «CpaBHEeHUE
MIPOIIECCOB OPOXKEHUS U JBIXAHUSD)

AdpoOHBIE OpPraHU3MBI. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TPaIUCHTA
npotoHoB. Cunre3 AT®: pabota




npoToHHON AT®-cuHTAa3bI

33 Peakiun MaTpru4HOTO CHHTE3a
34 Tpanckpunuus — marpuynslii cuate3 PHK
35 Tpaucasus u e€ Tarnbl
36 KonupoBanue aMmuHOKUCIOT. Posib
pubocoM B OMocuHTE3€e OenKa
37 Opranuzanus reioMa y IpoKapuoT u
9YKapuoT
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 9YKapHOT
Bupycsl — HekneTouHble (OPMBI KUZHU U
39 obsuraTHbIe MapasuThl. [IpakTHyeckas 0.5
pabota «CoznaHue MO BUPYCa»
40 BupycHbie 3a001eBaHIS YeI0BEKa,
’)KUBOTHBIX, PACTCHUI
41 HanotexHonoruu B OMOJIOTHH U MEIULIMHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTtopHas paboTta
44 «M3yueHne XxpoMoCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»
45 JleneHne KJISTKM — MHTO3
Tuns! kneTok. KapnokuHes u IUTOKUHE3.
46 JlabopaTtopHnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOITpENapaTax)»
47 Peryisnus »)KU3HEHHOIO LIUKIIA KIETOK




48

Opranusm Kak eIMHO€ LIEI0e

Txanm pacrenuii. JlJaboparopHas pabora

49 . - 0.5
«M3ydyenune TkaHel pacTeHUN»
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas paborta «/3ydeHue TKaHen 0.5
YKHUBOTHBIX»
Opransel. CucreMsl opranoB. JlaboparopHast

51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 0.5
pacTeHusI»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

94 [Inutanue opranu3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa yelloBeka

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcopT BelecTB y OpraHu3MoB

59 KpoBeHoCHas cucTteMa o3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranu3smMosB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTema dyenoBeka

63 Pa3npaxumMocTh 1 peryisinus y
OpPraHu3MOB

64 ['ymopanbHast peryssius U dHIOKpUHHAs

CHCTEMA )KMBOTHBIX U YCJIOBCKA




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

71

Poct Pa3sBUTHUC KUBOTHLIX.
JlabopaTtopHnast pabota «BrlisiBieHHE
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MO3BOHOYHBIX KHBOTHBIX)

0.5

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHUM.
JlabopaTtopHast pabota «CTpoeHue OpraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUII»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUSA
TeHETUKHU KaK HayK1

OCHOBHBIE TIOHSATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{pozoduia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI

0.5

0.5

75

3aKOHOMEPHOCTH HACIEAOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemBanue. [Ipaktuueckas pabota
"H3yueHne pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30puinr"

0.5




[uTonoruueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIMBaHUSA
77 AHanuzupyrouiee ckpeniuBanue. Hernomnnoe 1
JOMUHUPOBAHHE
JuruGpunHoe ckpeniyBaHue.
78 [TpakTuueckas padora «M3yuenue 1 05
pPe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y IpO30(HITBD»
79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBAaHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
82 I'enernka momna 1
83 I'enoTun kKak MeJI0OCTHAs CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHUi, )KUBOTHBIX U YeIOBEKa
85 M3MeHunBOCTh TPU3HAKOB. Busl 1
U3MEHYHUBOCTH
86 MonudukamonHas U3MEHYHBOCTh 1
BapuanuvoHHBI psia U BaprallMOHHAs
KkpuBas. JlaboparopHas padota
87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOU(UKATMIOHHONH H3MEHUYHBOCTH. '
[TocTpoeHue BapuallmoHHOTO psizia U
BApUALIMOHHON KPUBOII»
88 ['eHoTHNMYECKast U3MEHUNBOCTD. 1
KomOunaTiBHAs N3MEHUYNBOCTh
89 MyTanonHas ”3MEHUYNBOCTb. 1 0.5




[IpakTuyeckas pabora «MyTtanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTAllMOHHOIO IPOLIecca.
ONUreHeTHKa v SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBneHue 1 aHaIu3 POAOCIOBHON

MerTtoansl MEAUIIMHCKON NeHETUKHU

0.5

93

94

95

96

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I 1 JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OcCHOBHBIE TIOHATHUS CEJEKIUH.
JlaGopatopHas pabota «/3yueHue copToB
KYJIBTYPHBIX PACTE€HUN U MOPOJ IOMAIIHUX
KUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHune MmeTon0B
CEJICKLIUH PACTCHUN»

JlocTr>KeHMs CeJIeKIUMN PACTEHUN U

*UBOTHBIX. [IpakTnueckas pabora
«IIpuBuBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

98

BuoTexHonorus kak Hayka U OTpacib
nponsBoacTBa. [IpakTrueckas padbora
«M3yueHne 00beKTOB OMOTEXHOIOTHUI

0.5

99

OCHOBHbBIC HANPaBJICHUS] CHHTETHYECKOU
ouosoruu




100

XpOMOCOMHaSI W ICHHAasA WHXXCHCPHUA

101 Menunuackre OMOTEXHOIOT NI
PezepsHnbiit ypok. [ToBTOpeHue,
102 . 1
0000111eHHEe, CUCTEMATH3allAs 3HAHUHI
OBLIEE KOJIMYECTBO YACOB I10O 102 135

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpommononHas teopust Y. Jlapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 dopMUpoOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJTIOIINH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MHUKPO3BOIIOLUS U MAKPOIBOJIOLIUS
6 [Momymsius — sneMeHTapHas €AMHULIA 1
3BOJIIOLIMU
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapnau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe (GaKTOPHI IBOITIOLHUU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M3onumuu nonyssuui: 1
reorpaduueckas, OMOJI0rHuecKas
1 EcrtecTBeHHBIN 0TOOP — HANPABJISIFONITUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumepsl npucnocodIeHU Y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocoOnenus
OpraHu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
10 MOP(OJOTUIECKOMY KPUTEPHIO»

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. IIameonToNMOrNYECKHE
MCTOABI U3Y4YCHUA 3BOJIFOINUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

22

MounekyapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MAaTeMaTHUECKUe




MCTOABI U3Y4YCHHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIOLUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMITIOB 3BOJIOIUU
25 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
29 JlaGopatopHnas padora «3yuenue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHOro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [TpakTrueckas
34 pabora «3yueHune ocobeHHOCTEH 0.5
CTPOCHHUS TTO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOI'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOro
MUpa

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4eJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «/3ydenrne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeJIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTEHBIX (PAKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydueHue 3KOIOrn4ecKux 0.5
aJanTanui 4eJI0BeEKay

49 MexIucuuIIMHAPHBIE METO B

AHTPOIIOJIOTUHN




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl sxkonorun. JlabopatopHast paborta

51 «M3yueHne METOI0B IKOJTOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abunornyeckue pakTopbl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abunortnyeckue pakropsl. Temmneparypa
KaK 9KOJIOTHYECKUH (paKTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MPHUCIIOCOOTICHUH OPTaHU3MOB K BIIMSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHHS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMbI 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOECHCTBUI

61 JUIsL CyLIECTBOBAHUSI OPTAHU3MOB B CPEZIC 1
obuTaHus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN MOITYJIALNN

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
M0JIOBAsE CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH TOMYJISIIHH:

64 POKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAast CTPYKTYPA MOMYJISIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta 4uCIEHHOCTH MTOMYJISIIIHH.
KpuBbie BbDKHUBaHHS
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopuas padota «IIpucrmocobnenus 0.5
CEMSIH PaCTEHUH K PaCCEICHUIO»

69 Bun kak cucrema nmomyssiui

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

72 JKkocucTeMa KaK OTKPbITasi CUCTEMa

73 KpyroBopot BeliecTs U MOTOK SHEPTHH B
IKOCHUCTEME

74 OcHOBHBIE TIOKA3aTeNN YKOCHCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CyKIIECCHHI

77 [TpupoHbIe 5KOCUCTEMBI. DKOCHCTEMBI
03ep U peK. DKOCUCTEMbI MOpEil 1 OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckas pabora 05
«3yuenne u onucanue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsi3HEHU I

82 pa3HBIX TUIIOB Ha CYOOpPraHU3MEHHOM,
OpPTraHU3MEHHOM, MTOMYJISIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 000g09Ka
3emuu

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BelecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue uenoBeka Ha 6nochepy

o1 AHTpPONOreHHOE BO3/ICUCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupo bl

93 OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o Teme «MHUKPOIBOJIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKkpo3BOJIIOLHUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMiIe)

08 Oo6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O06001IeHne o TemMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

100 O600mmenue mo Teme «OpraHu3Mbl U cpejia 1
oOUTaHUS

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue o Teme «buocdepa — 1
I00aTbHAs IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI H
pEIICHUH KU3HECHHO BAKHBIX COIMATIBHO-3TUYCCKUX, SKOHOMHUYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHAILHOTO MIPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Bnanenne cucremoir 3HaHMH 00 OCHOBHBIX METOJaX HAy4HOTO
[IO3HAHUS, UCMOJIb3yEeMbIX B OMOJOIMUYECKHX HCCIIEAOBAHUSIX >KUBBIX
00OBEKTOB M O3KOcHCTEeM (ONUCaHUE, W3MEpEHue, MPOBEACHUE
HAOJIOACHUI); CIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOTCHHBIX
WU3MEHEHHH B IPUPOJE.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh X JKCIIEPUMEHTATLHBIMU
cpeactBamu, (GOpMyIHMpys ILelb HCCIEAOBaHUS, aHAIU3UPOBATh
MIOJTyYEHHBIE PE3YJIbTAThl U J1€1aTh BBIBOJBI.

BbIsiBIIeHHE 3aBUCHMOCTH  MEXKJy HCCIEIyeMbIMH BEIMYHMHAMH,
00BsICHEHNE TIOJYYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BiafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAlOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OPraH, OPTraHu3M, BH, TOMYISIMS, SKOCHCTEMA,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONMMEPBI, JUCKPETHOCTh, CaMOpETyJILus,
CaMOBOCITPOU3BE/ICHHUE, HACJIEJICTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, N.1. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsbimieBoro cxonactsa K. bapa, sBomtounoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUA DOBOJJIOLUU, TCOPUS




antpororeHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpasus U MPOUCXOKACHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mnOyTIx Hu
HampaBJIeHUsX 3BojIOIMH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; reHermuyeckoro pasBHoBecust JIxk.
Xapan u B. BaiinGepra; 3apoapsimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['ekkerns, @. Mrosiepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHauMmyma lO. JIubuxa, sKoJI0rM4eckor nmupaMuibl 4HUCed,
OMOMAacChl U SHEPTUH);

runore3bl (koarepBatHoit A.W. Omnapuna, nepBuuHOro OyiaboHa J[x.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumartb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6”I:€KT3.MI/I, mpoueccamMm M ABJIICHUAMU; OCJIATh
BBIBOJIbI 1 IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA NPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHWsA, ITUIIECBLIC CeTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BEILIECTB; ITalaMu KJIETOYHOIO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; 3TallaMl YMOPHUOHAIILHOTO PAa3BUTHUS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrnoM U (GaKTOpaMu Cpelbl OOUTaHMS,
IIpoueccaMy  JBOJIIOLMM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX HKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEIATh CYIECTBEHHBIC PU3HAKHU:

CTPOCHHUSI BUPYCOB, KIJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouoctepsl; CTPOCHUS OPraHoB W CHUCTEM OPraHOB PACTCHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACITEIBHOCTH, TPOTEKAFOIITNX

B OpraHusmax paCTeHHfI, JKHUBOTHBIX M YCIIOBCKA, OMOJIOTHYSCKUX




mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HH(pOpMauM U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, A3MOpHOreHe3a, IOCTAIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3MPYIOLIETr0,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI SBOJIIOLIMK HA TeHO(DOH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpefe OOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HECPIUr B OKOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, ()OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, MeiHo3a, OIUIOAOTBOPEHHUS, PA3BUTUS WU
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
060pbOBI 32 CyLIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpefe OOWTaHMs, BIIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHbIX U3MEHEHUIN B 3KOCHCTEMAaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIII; B3aWMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMS;, EIWHCTBA YEIOBEYECKHX pac;
He00XO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBMs COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMAIKWI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

11

1.2

13

CoBpemenHas OuoONOrMsl — KOMIUIEKCHAs Hayka. buonorumueckue Hayku U
u3ydyaemble UMM 1poOiembl. DyHIaMEHTaNbHbIE, MPHUKIAIHbIE U IMOHCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owojoruu B (HOPMHUPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHbel mupa. [Ipodeccun, cBsizanHble ¢ Ouosiorueld. 3HaueHHe OUONOTMU B
MPAKTUYECKOW JESATENIbHOCTH YEJOBEKA: MEIULMHE, CEIbCKOM XO3SHCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKusble cuctembl Kak mpeamer u3zydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh U ILEIOCTHOCTh, CJIOXKHOCTh U
YHOPSIOYCHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3alMM >KUBBIX CUCTEM: MOJEKYJISIPHBIN, KJIETOUYHbIN, TKAaHEBBIM,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI, SKOCUCTEMHBIN
(buoreoneHoTndeckuii), OmochepHbiid. Ilporeccrl, MPOUCXOASIINE B KHUBBIX
cucremax. OCHOBHbIE MpU3HAKU XHUBOro. JKu3Hbp Kak (opma CyliecTBOBaHUS

MaTCpruun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, 3KCIIEPUMEHT,
cucreMarusamnusa, wMeraadanui. IloHsTme o 3aBHCHMOIl ® HE3aBHUCHUMOH
nepemeHHol. [ImannpoBanue s3kcnepumenTa. [loctaHOBKa M IpoBepKa TMIIOTES.
HyneBast rumnore3a. Ilonstue BbIOOpKM U €€ AOCTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IOJNYYEHHBIX pPE3YyIbTaTOB.
[IpynunHBEl HCKaXKEHUs PE3yJbTAaTOB HKCIIEpUMEHTA. [IOHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Ouojorudyeckas cucrema

2.1

Krnerka — cTpykTypHO-(DyHKIIMOHAIbHAS €QUHHIA XKUBOTO. McTopus oTKphITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[lnetinen, P. BupxoB). OCHOBHbBIE NTOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOrMH: MUKPOCKOIHS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, nuddepeHnmanbHoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJBbTUBUPOBAHUC KIICTOK

2.2

XHUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHKPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, pCarcHTa, y4aCTuc B CTPYKTYPUPOBAHUU KIICTKH,




TEIUIOPETysaiui. MuHepaabHbIe BEIIECTBA KIETKH, WX OHOJOTHYECKAsl POJb.
Posnb kKaTHOHOB M aHMOHOB B KJIETKE.

buonornueckne momuMmepsl. benku.  AMHMHOKHCIOTHBIM  COCTaB  OEIIKOB.
Crtpykrypbl OenkoBoi Monekyibl. [lepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUuHas, 4YETBEPTUYHAs CTPYKTyphl. JleHaryparusi.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBoabl. MoHocaxapupl, AMCAaxXapHibl, OJMrOcaxapuibl U TMOJHCAXAPUJIBI.
OO0muit mnaH crpoeHuss U (U3MKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlumunel. ['mapodunsHo-ruapodoOHBIe cBolcTBa. Knmaccudukamus Immuaos.
Tpurnuuepunsl, dochonunuasl, BockH, crepouabl. buomormyeckue QyHKUNUN
nunuaoB. OOIMe cBOKWCTBA OMOJIOTHYECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie xucnorel. JIHK u PHK. CrpoeHne HyKI€MHOBBIX KHCIIOT.
Hyxneoruasl. Ilpunnun xommuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas cniupaiib. MectoHaxoxaenue u ouonornyeckue Gpynkuun JHK.
Bunel PHK. @ynxkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (YHKIIUU B
kierke. CekBenuponanue JJHK.

CrpykTypHast Ouoyiorusi: OHMOXMMHUYECKHE U OHOPU3UYECKHE HCCICAOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJ

2.3

Tunsl  kieTok: JSykapuoTHueckas M Ipokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuotuueckoil kietku. Kierounas creHka OakTepuil m apxei.
OcoOeHHOCTH CTpOEHUsi reTepoTpoPHON M aBTOTPOPHOM MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (QyHKIMOHUpPOBAHME SyKapHOTHUecKo kieTku. [lnasmarmyeckas
MeMmOpaHa (rutazmanemma). CTpyKTypa miaa3mMaTudeckoi MmemOpanbl. TpaHcropT
BEUIECTB uepe3 Iula3MaTU4YecKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneruénHass nud@y3us), akTUBHBbINA (MEPBUYHBIA W BTOPUYHBIM AKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaueBoro
Hacoca. DHJOIMTO3: MUHOLUTO3, (aronuro3. Dk3ouuTo3. Kietoynas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtomma3zma. Iluto3ons. Llutockenmer. [IBmkenue nuromiazMbl. OpraHou bl
kiIeTkd. OpHoMeMOpaHHBIE OpraHOWJIBl KJIETKU: OJHJOIJIa3MaThdyecKkas CeTb
(BIIC), anmapar 'onbaxu, TM30COMBI, UX CTpoeHUE U (YHKUIMHU. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHoUJIOB KJIETKU. CTpPOCHHE TPaHYISIPHOTO PETUKYTyMa.

Cunte3 pactBopuMbIX OenkoB.CHHTE3 KJIETOYHBIX MeMOpaH. [ aakuit
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(arpaHynspHBIA) SHIOIUIA3MATHYECKUN peTHKyayM. CekpeTopHas (GyHKIHS
annapata ['onpmku. TpaHcmopT BellecTB B KIIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOU/IbI KJIIETKU: MUTOXOHIPUH, IJIACTUIbI.

Crpoenne U (pyHKIMM MUTOXOHIpPUN W TuiacTHl. llepBuYHbBIE, BTOpUYHBIE H
CIIO)KHBIE  TIACTUABI  (POTOCUHTE3UPYIOIIUX  DYKAPHOT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JICHKOIIACThI BEICHIMX PACTECHUH.

HememOpannble opranougsl kietkn CrpoeHue U  (yHKUMHM HeMeMOpaHHBIX
OpPraHousioB KJIeTKH. Pubocombl. MukpoduiaamMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kinerounslii neHtp. CrTpoeHHEe U JBUKEHHUE J>KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3Mbl. LIeHTpHOIIb.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIILIKHA, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenkoBbli MaTpukc. IIpocTpaHcTBEHHOE pacHoNOKEHUE
XpoMocoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounbsie BritoueHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KIIETOK 3YKapHOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

AccuMWISILIMSL U JTUCCUMHIISALIMSA — JIB€ CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOTPOHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mpoueccax. JHepreTuyeckoe obOecrnieueHue KiIeTKu: npespaunieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakluil KJIETOYHOTO
Metabonu3ma. DepMeHThl, MX CTPOEHHE, CBONCTBA M MEXaHU3M JCHCTBHUS.
Kodepmentsl. Otnuunst GepMEHTOB OT HEOPTaHWUECKUX KaTaIM3aToOpoB. benku-
aKTUBATOpPbl U OEJNKU-UHTMOUTOPBI. 3aBUCHMOCTh CKOPOCTH (€PMEHTATUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

IlepBUuHBI CHHTE3 OpraHMYECKHX BewlecTB B KieTke. PorocuHte3. Poiub
XJIOPOIUIacTOB B mporecce QorocuHTe3a. CBeToBas W TeMHOBas (Hasbl.
[IponykTuBHOCTE (QoTOoCcHHTE3a. BnusHue pa3nuyHbIX (AKTOpPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue HOTOCUHTE3A.

Xemocunres. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIMPYIOLIUE
OakTepuu, >KeIe300aKTepuu, CepoOAKTEPHH, BOJOPOAHBIE OaKkTepuu. 3HAUEHUE
XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buasl Oposkenus. [IpoaykTel OpokeHUS U HX
UCIOJb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpraHU3Mbl. JTalbl dHEpPreTudeckoro oomeHa. [loaroToBuTenbHBIN
sTan. [ MKoamn3 — 6eCKUCIOPOIHOE PACIHIETIIICHHUE TIIOKO3BI.

buonorudeckoe OKHUCICHHE, WM KJIETOYHOE JbIXxaHHe. Poilb MHUTOXOHIpHH B
nporueccax 6uonorndyeckoro okucienus. L{uknnueckue peakuuu. OKuCIUTEIHLHOE

dbochopmmmposanue. [IpenmyriecTBa adpoOHOro MyTH OOMEHa BEIIECTB IEpe]




aHa’poOHBIM. D(P(PEKTUBHOCTH IHEPTETHUECKOTr0 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpUHIMO KOMIJIEMEHTAPHOCTH B pPEAKIIHIX
MaTpUYHOTO cuHTe3a. Peann3anus HacnencTBeHHON nHpopMarun. ['eneTnueckuit
KOJI, ero csoucrBa. Tpanckpunuus — Marpuynelii cuHTte3 PHK. Ilpuniuns
TPAHCKPUIILIUU: KOMILJIEMEHTapHOCTh, aHTUIAPAIIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancnsauus u e€ sranbl. Yuactue tpancnoptHeix PHK B OmocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubGocom B
O6uocuHTese Oenka.

Opranu3zanys reHoma y mpoKapuoT U 3yKapHoT. Perynsius akTUBHOCTH T€HOB Yy
npokapuot. ['unore3a onepona (®. XKako6, XK. Mano). Perymsauuss oOMEHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycesl — Hekierounsle (OpMBI KM3HH W OOIMratHele napasutsl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, KUBOTHBIX, pactenuid. CIINJ], COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii mwmkin, ero mnepuonbl U perymsius. HWurepdaza u  Mutos.
OcoOeHHOCTH TIPOIECCOB, MpOTEKamux B UHTEepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHrermueckuit  (HOCTMUTOTHYECKUI), CHHTETHYECKMH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HHTEP(ha3bI.

Marpuunsii cunre3 JIHK — pemmmkanusa. Ilpuanunsr perumkanuun  JHK:
KOMIUIEMEHTAPHOCTb, IIOJIyKOHCEPBAaTUBHBIM CHHTE3, AHTUIAPAJUIEIBHOCTD.
Mexanusm pemnukanuu JTHK. Xpomocomel. Ctpoenne xpomocoM. Temomepsl u
Tenomepa3a. XpPOMOCOMHBIM Ha0Op KIETKH — KapHOTHM. JIMIUIOMAHBIA U
rarionHbl  HaOopbl XpomocoM. I'oMonornuneie xpomocomsbl. [lonoBbie
XPOMOCOMBI.

Jlenenune xietkn — MuTo3. CTaguu MHUTO3a M NPOUCXOISIINE B HUX IPOLIECCHI.
Tunsl mMuTo3a. KapuoxknHe3 u nurokuHe3. buonornueckoe 3HadeHHE MHUTO3a.
Perynsmus mutotnyeckoro nukia kiuetku. [Iporpammupyemas kinetouHas rudenb
— anomnTo3.

cDYHKI_II/IOHEU'I]':HBJI TCHOMHKA

3.1

OpraHI/ISM Kak OMOJIOrHYecKas CHCTeMa

OOHOKJIETOYHEIE, KOJIOHUAIbHBIE, MHOTOKJIETOUYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTAHU3MBI.

@dopMBl Pa3MHOKEHHUS OPTraHW3MOB: Oecrojioe (BKJIIOYash BETETaTUBHOE) U
mosoBoe. Bumpr  O6ecmoioro  pa3MHOXKEHUS: TMOYKOBAaHUE,  CIOPYJIISAIHA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuosxenue. [lonoBeie kneTku, uiu rametsl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoM B Mmeiose. KpoccnHrosep. bruonornuecknii cMbICI Meno03a
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3.3

1 TI0JIOBOTO Ipouecca. Melo3 U €ro MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.
[Ipen3aponpiieBoe paszButHe. ['ameroreHe3 y XUBOTHBIX. llojioBBIE JKE€E3BI.
OOpazoBanue M pa3BUTHE TMOJIOBBIX KiIEeTOK. CrnepMaroreHe3 U OOTeHE3.
Crpoenne monoBbIX KieToK. OMIOAOTBOpEeHHE UM SMOPHUOHAIBHOE pa3BHUTHE
*KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craamm 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpobnenue. Tunsr apodienus. OcoOGeHHOCTH
OpoOJeHrs MJICKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (TacTpyisauus). 3akiaaka
OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIIMSIHME 4YacTed
pa3BUBAIONICTOCS 3apofblia (IMOpHUOHANBHAS WMHIYKIHWS). 3aKiajka IulaHa
CTPOEHMS KMBOTHOTO KakK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJCHCTBUN T'€HOB.
Bnusnue Ha »MOpHOHAJIBHOE pPAa3BUTHE PA3IUYHBIX (PAKTOPOB OKpYKaIOLIEH
cpenbl.

Poct u pa3utue xuBoTHBIX. [locTamMOpronansHbIi epuo. [Ipsimoe u HenmpsMoe
pazButue. Pa3Butume ¢ meramopdo3oM y O€ClO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HayeHUE MPSMOTO U HENPSMOIO Pa3BUTHUA, HX
pacnpocTpaHeHue B npupoje. Tumbl pocra XUBOTHbIX. DakTopsl perynsuuu
pocta JKMBOTHBIX M denoBeka. CTaauM NOCTAIMOPHUOHAIBHOTO pa3BUTUA Y
YKUBOTHBIX U 4esioBeka. [lepuoapl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButme pacteHui. ['ametoputr um crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue cmop B Tpolecce Mernosa.
I'amerorenes y pactenuil. OIUIOAOTBOPEHHE U PA3BUTHUE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUIOI0TBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue U

Pa3BUTHEC CECMCHHU. MexaHu3MbI pPeryjiaiuu OHTOTCHE3a Yy paCTeHI/Iﬁ N ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA U  pPa3sBUTUA T'CHCTHKU KaK HaAYyKH. OcHoBHBIC
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL I OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIIBbHBIC
I'CHbI, AJIbTCPHATUBHBLIC IIPU3HAKH, I[OMHHaHTHBIfI n peuecanHmﬁ IMPU3HAK,
roMO3uroTa, rerepo3urora, 4YucTasd JIMHHUA, l"I/I6pI/II[BI, T'CHOTMHII, (I)CHOTI/IH.
OcHoBHbBIE MCTOABI I'CHCTHUKU! FH6pPII[OJ'IOFH‘I€CKPII>i, I_II/ITOJ'IOFI/ILIGCKI/II\/'I,

MOJIEKYJIIPHO-TEHETUYECKUI

Monorubpunnoe ckpemuanue. [lepBblit 3akoH MeHens — 3aKoH eAnHo00pa3us
ruOpuioB mnepBoro rmnokosieHus. I[IpaBuiio nomuHHpoBaHuUs. BTopoll 3akoH
MeHgens — 3aKkOH paclleIyIeHHWs NPHU3HAKOB. [lUTOIOrHuYeckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrouee ckpenuBaHue. IIpoMeXyTOuHBIM XapakTep HaclIeJOBaHMS.
Pacmennenne npu3HakoB NpH HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHzaenss — 3aKOH HE3aBUCHUMOTO

HacCJICcJO0BaHUsA IMPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO




CKpEILIMBaHUS.
CuennenHoe HacienoBaHue mpusHakoB. Paborel T. Moprana. CuemnsieHHoe
HAacJeA0BaHUE TE€HOB, HApPYLICHUE CLEIUICHHS MEXIy IeHaMu. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEICHUS I0Jla. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii U reTeporameTHbld mon. ['eHernueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHue npHU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

l'enoTun kak uenoctHas cucrema. lInedoTponuss — MHOXKECTBEHHOE JIEMCTBUE
reHa. MHOXXECTBEHHbBIM ajuieiu3M. B3auMoAelcTBUE HEAJUICIbHBIX T'EHOB.

Kommnnemenrapnocts. Onucrtas. [lonumepus

3.4

3.5

BzaumoneiicTBue reHoTHIAa M cpeabl Ipu popmupoBanuy peHoTrna. M3MeHUMBOCTh
Mpu3HaKoB. KayecTBEHHbIC M KOJUYECTBEHHbIC MpPU3HAKW. BUIbl M3MEHUMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

Moudukarmonsast W3MCHYUBOCTb. Pomnn cpenpl B (hopmupoBaHUH
MOIM(UKAITMOHHOW M3MeHYMBOCTH. HopMa peakiiny npu3Haka. BapuarmoHHBIH psijt
u BapuanmonHas kpuBas (B. Horanncen). CBoiicTBa MOIU(PHUKAITMOHHON
M3MEHYMBOCTH.

I'enornnmyeckas n3MeHYUBOCTh. CBOMCTBA T'€HOTUIIHMUCCKOM M3MEHYMBOCTU. BHIbI
TeHOTUIMYECKON N3MEHUUBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTuBHAsT HM3MEHUMBOCTh. MeH03 ¥ TOJOBOM IPOIECC — OCHOBA
KOMOHHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHYHMBOCTH B CO3JaHHH
TeHETUYECKOT0 pa3HooOpas3us B Mpe/Iesiax OTHOTO BUIA.

MyTanroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHBbIE MYyTallMW. SIepHbIE M LUTOILUIA3MAaTUYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBbIE MyTaltuy. [[piuuHbl BOSHUKHOBEHUST MYTaIlHi.
MytareHbl W WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
nporuecca. 3aKOH TOMOJIOTHYECKUX PSI0OB B HaciencTBeHHoW n3mMenunBoctu (H.H.

BaBI/IJ'IOB). BHCHL[epHaSI N3MCHYHMBOCTHb U HACJICIACTBCHHOCTD

Kapuotun wuenoBeka. MexayHaponHas mporpaMma HMCCIEIOBaHUS TE€HOMa
yenoBeka. MeTonbl  HM3Yy4eHUsT TE€HETUKM  YEeJOBEKAa: TIEeHEaJOTrMYeCKui,
OJM3HEIIOBBIN, IIUTOrCHETHYCCKHIA, MONYJISIIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpemMeHHOE onpeereHue TeHOTHIIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHUCIIE C IMOMOIIBIO
III1P-ananu3a.HacineacTBeHHBIE 3a00JIeBaHUS YeJI0BEKa. I'ennnie u
XPOMOCOMHBIE 00se3Hu YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MIPEIPACTIOI0KEHHOCThI0. 3HaYECHNE MEIUIIMHCKON TEHETUKH B MPEAOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU
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JlomecTukaius U cesekius. 3apoKAeHUE CENeKINU U JoMecTuKauuu. Yuenue H.M.
BaBuiioBa 0 IEHTpax NMPOUCXOXKICHUS W MHOTOOOpasHs KYJIbTYPHBIX PACTCHHMA.
Posp cenexuym B cO31aHMM COPTOB PACTEHUH M NOPOJ KUBOTHBIX. Copr, nopoza,
mITaMM. 3aKOH T'OMOJIOTMYECKUX DPSIOB B HACIEACTBEHHOM m3MeHunmBoctu H.M.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKUMOHHOW paboThl. VICKYCCTBEHHBIM OTOOp: MAacCOBBIA H
WHIUBUYIbHBI. Ortanel KOMOHWHAIIMOHHON CEJIEKIIUH. HcneiTanue
npou3BoauTeNell Mo nmoroMcTBy. OTOOp MO TE€HOTUIY C IOMOILBIO OLEHKHU
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJI CeJICKIIMOHHON paboThl. PagrannoHHbIN 1
XUMUYECKMH MyTareHe3 Kak WCTOYHMK MYyTalMi y KyJIbTYPHBIX (QoOpM
opranu3moB. lcnonp3oBaHME T'€HOMHOIO PEIAKTHPOBAaHMS W METOJOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust HCXOAHOTO MaTepraia il CeEeKIIHH.
[Nomy4yenne mnonuruionioB. BHyTpuBHAoBas TuOpummsamws. birskopoacTBeHHOE
CKpellrBaHue, WM MHOpuIMHI. HepoacTBeHHOE CKpellMBaHUe, WM ayTOpPHIMHT.
I'eteposuc u ero npuuussl. Mcnonbs3oBanue rereposuca B cenekuuu. OtrnanéHHas
ruopumaiyst.  [IpeononeHne Oecrutoss MEXBUIOBBIX THOPWIOB. JlocTrkeHus

CEJICKUIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEeKTHI, UCNIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX  XapakTepUCTHKa. TpaguluOHHas  OMOTEXHOJIOTHUs:
xje0oneyeHre,  MOJy4YeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BUHOJENHE.
MukpoOuonorndeckuii  cuHTe3. OOBEKTHI MHKPOOHOJIOTUYECKUX TEXHOJOTHH.
[IponssoncTeo Oenka, AMUHOKHCIIOT " BUTaMUHOB.VckyccTBEeHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SAHNEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXEHepus. VICKyCCTBEHHBI CHHTE3 TIe€Ha U
KoHCTpyHpoBaHue pexkomOuHanTHbIX JIHK. JlocTwkeHuss uW TepCHEKTHUBBI
XpOMOCOMHOW M TE€HHOM HWHXEHepUH. MenunuHckiue OHOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/IC OpTraHu4€CKOro Mmupa

buonoruueckoe  pasHooOpa3ue  OpPraHU3MOB. CoBpemeHHass ~ cucTema
opranudyeckoro wmwupa. I[lpuHinunel kinaccupukanuu opraHu3mMoB. (OCHOBHBIE
CHCTEMATHYECKHUE TPYIIILI OPTaHU3MOB.

OcoOeHHOCTH CTPOCHUS M KU3HEACSITEILHOCTH OJHOKJIETOUYHBIX OPTraHHU3MOB.
bakTepuu, apxeu, OJHOKIIETOUHbIE TPUOBI, OJHOKIETOUHBIE BOJAOPOCIH, APYTue
HpOTI/ICTI)I. KOJ'IOHI/IaJ'II)HI)Ie OpFaHI/ISMBI. ,ZIBI/I)KGHI/Ie OIHOKJICTOYHBIX OpFaHI/ISMOB:
aME00oMTHOE, KTYTUKOBOE, PECHHYHOE. 3alliTa Y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer
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4.3

4.5

4.6

MHorokJieTouHble pacTeHHs. B3anMOCBs3b YaCcTE€ld MHOTOKJIETOYHOTO OpPTraHU3Ma.
Tkanu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. Opranusm
Kak enuHoe 1enoe. TkaHum pacTeHuid. TuUNBl PacTUTENbHBIX TKaHEH:
oOpaszoBarenbHast, IOKPOBHAs, TMPOBOJSAIIAs, OCHOBHAs, MEXaHHYECKas.

OcoOenHocTy cTpoeHUs, PYHKIUN U PACIIOIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble 1 reHEepaTUBHBIE OpPraHbl pacTeHuil. yHKIUM OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTCHUI: TPONIU3MBbI U
Hactuu. llorjomienue BOJBI, YIJIEKUCIOTO Tra3a M MHUHEPAIbHBIX BELIECTB
pactenusimu. [lpixanue pactenuid. uddys3us ra3oB yepe3 MOBEPXHOCTb KIETKH.
TpancriopTHble cHUCTeMBbl pacTeHui. Boinenenwe y pacreHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpenctBa MacCUBHOM UM XUMHUYECKOU
3amuThl. OUTOHLIUIBI.

PazgpaxxumocTs M peryisiuus y OpraHusmMoB. PazapakumocTb W peryiasdauus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHoOrokieTrouHsle  XUBOTHbIE. B3auMMOCBs3b  4yacTe€ll  MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, opradbl U CUCTECMblI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Mma.
Opranmusm kak enuHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX W YejoBeKa. THIBI
KUBOTHBIX TKaHEH: SIUTEIUalbHas, COCIUHUTENIbHAs, MBbIIIEYHAsi, HEPBHAs.
OcoOenHoctu cTpoeHMs, (YHKUMA U pacHoONIOKEHUs TKaHed B OpraHax

JKHBOTHBIX U YCJIOBCKA

Opranbl U CUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMKU OPraHOB U CHUCTEM OPIaHOB.
Omopa Ttenma opranu3mMoB. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil u BHyTpeHHHMI ckeneT. CTpoeHue W TUIIbI COEAMHEHUS
KOCTEM.

JIBU>KeHHE MHOTOKJIETOYHBIX KUBOTHBIX. [luTanme >kuBOTHBIX. [luTanue
IIO3BOHOYHbBIX XUBOTHBIX. I[I)IX&HI/IG JKUBOTHEIX. KokHOE JABbIXaHUC. )Ka6epHoe n
JIETOYHOE JIBIXaHUE.

JlpIxaHue TMO3BOHOYHBIX >KUBOTHBIX. DBOIIOIMOHHOE YCIOXKHEHHE CTPOCHUS
JIETKUX ITO03BOHOYHBIX KMBOTHBIX. I[I)IX&TGHI)H&?I cucTeMa 4ejioBeka. MexaHusm
BCHTUJISIIUN JIETKNUX Yy OThl U MICKOIMUTAIOMINUX. TpchnopT BCIICCTB Yy
opranu3moB. TpaHCHOPT BemIeCTB Yy KHUBOTHBIX. KpoBeHOcHas cuctema u e€
opranbl.  KpoBeHocHas  cucTema  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHHS. DBOJIIOIMOHHBIC  YCIIOKHEHUS CTPOCHHSI KPOBCHOCHOM
CHUCTEMBI ITO3BOHOYHBIX XHWBOTHBIX. BI)I)IeJ'IeHI/Ie Y OpraHu3MOB. BI)I)ICJ'ICHI/IG y
*KUBOTHBIX. COKpaTUTeNbHbIE Bakyonn. Opransl BoieneHus. CBsI3b OJIOCTH TeNa
C KPOBEHOCHOW W BBIICIUTENHHOW cHUCTeMaMH. BbigeneHrne y MO3BOHOYHBIX
JKNBOTHBIX. 3aIIII/ITa Y MHOT'OKJICTOYHBIX JKHWBOTHBIX. HOKpOBI)I n Hux

MIPOU3BOHBIE.
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PaznpaxuMoCTh U perymsiust y opranu3MoB. Pa3apaxxumMocTs y OJJTHOKJIETOUYHBIX
opranm3moB. Takcuchl. Pa3gpaxxumMocTh W PErynsiiius y MHOTOKJIETOYHBIX
pacteHuii. PocToBbie BelecTBa U MX 3HAUCHUE.

HepBHast cucrtema u pedieKTOpHAs PEryislus Y MHOTOKJICTOYHBIX JKUBOTHBIX.
HepBHas cucrema u e€ oTaeinbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm s 3h(EeKTHBHONW (PYHKIIMOHAIBHON
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPHUIITOMOB,  MPOTEOMOB,  METa0OJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Opranbl 1 cUCTEMBI OPTaHOB uyesnoBeka. OTAesbl TOJIOBHOTO MO3Tra M03BOHOYHBIX
KHUBOTHBIX. Peduekc u peduekropHas myra. be3ycioBHble H  yCIOBHBIC
peduiekcel. ['ymopanbHast peryisuuss M SHIOKPHUHHAs CUCTEMa >KUBOTHBIX M
yesoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3anMocCBsI3p HEpPBHOH W SHAOKPUHHOW cucTeM. [ wumoTamamo-rurnodu3apHas

cucrema. Pedexc u pedaexropnas ayra. bezycioBHbIe U yCIOBHBIE peIeKCHI

5.2

5.3

3amuTa opraHuzMa ot Oosie3Hel. MiMMmyHHas cucrema yenoBeka. KierouHsiii u
TYMOPJIBHBIA MMMYHHTET. BpOXAEHHBIA, TPHOOPETEHHBIN CrienuprIecKuii
ummyHuter. Teopus  KIOHanbHO-celeKTHMBHOro uMMyHuteta  (I1.Dprmx,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBEThl OpraHu3MoB. Poib

BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00J€BaHUN

KpoBeHocHast cucrema u e€ opranbl. Cepjue, KpOBEHOCHBIE COCYIbl U KPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasnus

5.4

Jpixanue uenoBeka. Juddysus razoB yepe3 MOBEPXHOCTh KJIETKH. [[pixareapHas
cucTteMa deloBeka. JlpIxarenmpHas TMOBEPXHOCTb. Perynmsmust  JbIXaHUS.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

[MumeBapurensbHast cucreMa denoBeka. OTnaenbl MUIIEBAPUTENBHOIO TpPAaKTa.
[InmeBapuTenbHble  Kene3bl.  BHYTpPHUIIONOCTHOE M BHYTPUKIIETOYHOE
MUIIeBapeHne

ITokpoBel m wux mnpousBoxaHble. Opransl BbiaeneHus. [louku. CrpoeHne u
¢byHkuonupoBanue HeppoHa. OunpTpanus, cekpenus U 00paTHOE BCACHIBAaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHuss. OOpa3zoBaHuEe MOYH Yy YEJIOBEKa

5.7

HBI/I)KGHI/IG JelloBeKa: MbIIieuHas cucreMa. CKeleTHBIS MBIIINbLI U HX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorionHas  Teopust Y. Jlapsuna. Ilpenmochiiku — BO3HUKHOBEHUS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIbHOCTb 4. Z[apBI/IHa.




JiBmoxkymue cuiibl 3Boaounu BUIOB o Y. JlapBuHY (BBICOKAs MHTEHCUBHOCTD
pa3MHOXXEHHS OpPraHM3MOB, HACIEACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunrernueckor teopuu sBomtonuu (CTD). HelitpansHas teopus
sBomtonud. COBpEeMEHHasi 3BOJIIOIIMOHHAST OMOJIOTHA. 3HAYEHUE HBOJIIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimus kak ayeMEHTapHas e€nuHULA 3BOMOIUH. COBpPEMEHHBIE METObI
OLIEHKH TEHETUYECKOTO pa3sHOOOpasust M CTPYKTypbl momyrsuuil. M3MeHenue
reHooHAa MOMYJSIUM KakK 3JIEMEHTapHOE 3BOJIOIUOHHOE SBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

DOneMeHTapHbIe (aKTOphl (ABMIKYIIME CHIIBI) O3BOJIONUU. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeiip reHoB — ciryuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUs 4YacToT ajuienedl B momymauusx. Oddext
OCHOBATEJIA. Murparuu. W3onsmus MOTTYJISIIIHIA: reorpaduyeckas
(mpocTpaHcTBeHHas ), Orooruueckas (pernpoyKTUBHAs).

EctectBennbiii  orOOp — HampaBiuAomuid  ¢GakTop dBoMONHH.  DOpPMBI
€CTECTBEHHOT0  0TOOpa: JABIDKYIIMN, CTAOMIM3HUPYIOUIUN, pa3pbIBAIOLIUI
(mu3pynTuBHbI). [TonoBoit 0TOOP.

[IpucnocoOIeHHOCTh ~ OpPraHM3MOB  KaK  pe3y/lbTaT  MHUKPOIBOJIOLUH.
BosnukHOBeHHe — mpucrnocoOneHuidt y  opraHu3MoB.  Apomopdo3sl U
uanoanantanuu. [lpumepsl npucnocoOneHuil y opranu3MoB. OTHOCHUTEIHLHOCTD
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xkpurepunm U cTpykrypa. BumooOpa3oBaHue Kak pe3ynbTar
MUKposBoJtoru. M3onmsamus — kiarodeBoil (akrop BumooOpasoBanus. Ilytn u
CHOCOOBI BUJI000pa30BaHUS: aJIONaTPUUECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUTLIIONAU3AINS,
rubpuansanys). JJMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl (OpMUPOBAHUS OMOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIIOLIMOHHON OMOJOTMM B pa3pabOTKe HAyYHBIX METOJIOB COXPAaHEHMS
O6nopazHooOpazusi. MUKpPOIBOMIONUSA W KOIBOJIIOIUS TMAPA3UTOB M UX XO3SEB.
Mexanu3mbl GOPMHUPOBAHUS YCTOMYMBOCTU K aHTHOMOTHKAM U CIIOCOOBI OOpHOBI

Cc HeH

6.3

Metoapl u3ydeHUs: MakpoOdBOMIONWU. [laneoHTonOrndecKkne MeToAbl W3YYeHUs
sBomonni. [lepexonubie Gopmbl 1 PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduueckue meroasl u3yueHus 3Bomtoiuu. CpaBHenue Giopsl U hayHb
MaTepuKOB M OCTpOBOB. buoreorpaduueckue obmactu 3eminu. BUnb-sHIeMUKA 1
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC n CpaBHI/ITCJ'IBHO-MOp(l)OJIOFI/I‘{eCKI/IC MCTOAbl H3YUCHUA
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IBOJIIONMH. [ €HEeTHYeCKHe MEXaHWU3Mbl SBOJIIOIHMH OHTOTEHE3a M TOSIBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | 'OMOJIOTMYHBIE W  AQHAJIOTUYHBIC  OPTaHBI.
Pynmumentapaple  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TCHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHE  METOJIbl  HM3YYCHHUS  DBOJIOIUH.
I'omonornunbie TeHbl. COBpEMEHHBIE METOABI MOCTPOCHUS (UIOTCHETUYSCKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TCHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBmiIa) 3BOIONMUA. HeoOpaTHMOCTh HBOIOIHUU.

AnanrtuBHas paguanus. HepaBHOMEpHOCTh TEMITOB IBOJIIOIIUU

Hayunble runore3bl NpPOUCXOXKIEHHS JKU3HM Ha 3emiie. AOuoreses
naHcnepmus. JloHaydHble PEACTABICHUS O 3apOXKIEHUU KU3HU (KPEALMOHU3M).
I'unoTe3a MOCTOSHHOTO CaMO3apOXKIECHUS JKU3HU U €€ ONPOBEPIKEHUE OIbITAMU
®. Penu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxkaeHwe >KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HeOpraHudeckoi sBostouuu. IlnanerapHas (reosoruueckas)
IBOJIOLMS. XUMHUYECKass SBOJIOLUA. AOHOIeHHBIM CHHTE3 OpPraHHYeCKHUX
BemiectB W3 Heopranmuyeckux. Omeir C. Mumepa u I'. IOpu. OOGpazoBanue
nosnMepoB u3 MoHoMepoB. KoauepBatHas runoreza A.M. Onapuna, rumnoresa
nepBuyHoro OymboHa JIx. XonjmelHa, reHermdeckas rumote3a [. Mémnepa.
Pu6osumsbl (T. Yek) u rumotesa «mupa PHK» VY. I'mnbepra. ®@opmupoBanue
MeMOpaH U BO3HUKHOBEHHE IPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckoraemble OpraHMYeCKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0CONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas 1mkasa: 0Hbl, Opbl, HEPUOBL, JTOXH.

HavanpHble sTansl opraHnyeckoil sBosmonuu. [losBieHne u 3BOMIONMS MEPBBIX
KJIETOK. OBomonus Merabonu3ma. BO3HUKHOBEHHE MEpPBBIX SKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHaJIOT IEPBbIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTBHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOreHe3). OBOJIOIHMOHHOE MPOUCXOXKIECHHUE
BUpYycoB. llponcxoxkneHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHME
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOMIOUMU BBICIIMX pacTeHU. OCHOBHBIE apoMOp(O3bl
pactenuii. Beixon pacrenuil Ha cymy. IlosBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHne MMM cymu. CemeHHble pacTeHusa. [IpoumcxXxokaeHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tambl HBOMIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOproBbIe KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOLHUS TO3BOHOUYHBIX.

[Ipoucxoxaenne ampubuii n pentwimid. [lpoucxoxaeHne MIECKONUTAIOMIUX U




6.5

ntun. [lpuanmn kmrodeBoro apomopdosza. OcBoeHuE OECIO3BOHOYHBIMU H
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 10 3paM U NEepUoJaM: apxeH, IpoTepo30ii, Maneo3ou,
Me30301, KaiHO30M. OOmas XapaKTepHCTHKAa KJIMMaTa W T'€OJOTHYECKHX
nporieccoB. [losiBIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTiIeo0pa3oBaHue:
€ro YCJIOBHS U BIIUSHUE HA Ta30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTMYECKHE KpHU3UChI mponuioro. IlpuumHsl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHUN. COBpPEMEHHBIN HKOJIOTMUECKUN KpPU3HC, €ro

0CO0EHHOCTH

Paspgensl m 3amaum  anTpomnonoruu. Metonsl anTpornonoruu. (CTaHOBIEHUE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH YeroBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBo uyenoBeka € KUBOTHBIMU. CHCTEMaTHYECKOE IIOJIOKEHUE YEJIOBEKA.
CBugerenbcTBa  CXOJACTBA  YEJIOBEKa C  JKUBOTHBIMU:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, ($H3HO0JIOTO-OMOXUMHUYECKHE,
noBesieHueckue. OTInYMs 4eaoBeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBA3aHHBIX C HUM MPU3HAKOB. PazBuTHE rOJOBHOTO MO3ra U BTOPOIl CUTHAJIbHOMN
CUCTEMBI.

JBmwxkymme cuibl ((hakTopel) aHTPONOTeHe3a: OMOJIOrMYEeCKHe, COIUAbHBIC.
CooTHoteHrne ONOJIOTHYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOTIOTCHE3E.
OCHOBHBIE CTaANU aHTPOIIOreHE3a. ABCTPATIONUTEKH — ABYHOTHE IIPEAKU JIHOEH.
UYenoBek  ymenblii, IE€pBbIE  W3rOTOBJICHUA  OpyAud  Tpyxa. UYenosek
MPSMOXOJSANINN M TIEPBBIM BBIXOA Jtojed 3a mpenensl Adpuku. UYenmosek
reienb0eprckuii — oOIuUi NpeoK HeaHAEepPTATbCKOro 4YellOBEeKa W YesloBeKa
pazymHOro. YenoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KIUMaTa.
YenoBeKk pa3yMHBIII COBPEMEHHOIO THIA, JEHUCOBCKHI YEIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpuki.

DBONIOIUS COBPEMEHHOI'O uesjoBeKa. EcTecTBeHHBbI OTOOpP B HOMYJNSLMSIX
yenoBeka. MyTalMoHHBIA mporecc W noaumopdusm. [lonynsunoHHbIE BOJHBI,
npetid reHoB, Murpanusg u «3PpQPexT oCHOBATENS B MOMYJISAIUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckne pacel. [lonatne o pace. bonbmme pacel:  €BpONEOHIHAA
(eBpaswmiickasi), aBcTpajo-HerpougHas  (PKBATOpUANbHAS),  MOHTOJIOMIHAS
(asmaTcko-aMepHuKaHCKasi). Bpems M myTu pacceneHus 4YelaoBeKa IO IJIAHETE.
EnuncTtBOo  wenoBeueckux pac. HaydHas  HECOCTOSATENBHOCTH — pAacH3Ma.
[IpucnocoOneHHOCTh YeloBEeKa K pa3HbIM YCIOBUSIM OKpYXKAloLIed Cpemsbl.
Bnusiaue reorpaduyeckoit cpensl M apeiida TreHOB Ha Mopdoioruro U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHUCTEMBI U MMpUucymue MM 3aKOHOMCPHOCTHU
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1.2

Pazpnenbl u 3agaun sxosoruu. CBs3b HKOJIOTHU C IPYTUMU HAYKaMH.
Metoner skosnorun. lloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B  OKOJIOTHH:
NpUpPOAHbIE U JabopaTopHble. MoJenupoBaHHE€ B JKOJIOTUA. MOHUTOPUHT

OKPYIKaIOIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Dkojoruueckre (akTopsl M 3aKOHOMEPHOCTH HX jeWcTBuda. Knaccudukanus
JKOJIOTHUECKUX (DAaKTOpOB: aOMOTHYECKHE, OHOTHYECKHE, AaHTPOIOICHHBIE.
OOme 3aKOHOMEpPHOCTH JCHCTBHS 3KojJorudeckux (akropo. IIpaBuio
muHumyma (K. Ilnpenrens, 0. JIuOux). TonepaHTHOCTh. DBpUOHMOHTHBIE U
CTEHOOMOHTHBIE OpPraHU3MBI.

AbuoTtndeckue daktopel. CBET Kak sKojorudeckuiit dakrop. JleiicTBUe pa3HbIX
YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. OKOJIOTMYECKHE TIPYIIIbI
pacTeHMil M JKUBOTHBIX IO OTHOUIEHMIO K cBeTy. CuUrHajnpHas pojib CBETA.
doTonepruoausm.

Temmepatypa kak okonmormyeckuil dakrop. JleiictBue Ttemieparypbl Ha
opranusmsl. [1oMKuIOTEpMHBIE 1 TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak okonormueckuil  (akrop. IIpucmocobmeHus pacrteHuil K
oJiIep KaHuio BogHOro Oananca. Kiaccuukaius pacTeHUi MO0 OTHONICHHIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAsA, I[TOYBEHHAS,
ryOWHHAs  TMOAMOYBEHHAs, BHYTPHOpPraHu3MeHHas. DU3HKO-XUMHUYECKHE
0cOOEHHOCTH cpex OoOWTaHus OpraHuM3MoB. llpucrmocoOneHusi OpraHu3MOB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmel. BHeHNE U BHyTpeHHUE PUTMBI. CyTOYHBIE U TOJUYHBIE
putMbl. [IpHcrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHSM YCIOBUM
AKU3HU.

XKuznennoie Gopmbl opranusmoB. [loHsTHe o xu3HeHHON ¢opme. KU3HEHHbIE
(bopMBI pacTeHMii: NepeBbsl, KyCTapHUKH, KYCTApHUYKH, MHOTOJIETHHE TpPaBbI,
oJHoJeTHUE TpaBbl. JKuzHeHHbIe (POPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOHOHTHI,
a’3poOnoHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotuueckue daxtopbl. Bumbl OMOTHYECKHMX B3aUMOJICHCTBUN: KOHKYPEHIIHUS,
XHMIHUYECTBO, cUMOKMO03 U ero (opmel. I[lapazutusm, xoomnepanus, MyTyaausMm,
KOMMEHCAIIU3M (KBapTHPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJeicTBUs  (Tonmuueckue, (Qopuueckue, (¢dadbpuueckue). 3HAUEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN Ui CYIIECTBOBAHHS OPraHU3MOB B Cpele

oOuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOITYJIALINHA. HOHYJ'ISIIII/IH Kak Ouojornueckas

cucrema. Posib HEOHOPOIHOCTH cpelibl, GU3NUECKUX OapbepoB U 0COOEHHOCTEH
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O0uoJIOTMU BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISIUI.
OcHOBHbBIE MOKa3aTeNU NOMYJALMU: YUCIEHHOCTb, IUIOTHOCTb, BO3pAacTHas U
II0JIOBAsi CTPYKTypa, pOXKIAEMOCTb, IPHUPOCT, TEMI pOCTa, CMEPTHOCTD,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OIleHKa YHCIEHHOCTH IOIMYJIALHU.
JluHaMuKa nOMyJsiuuu U €€ peryisinus. bUuoTHYecKni MOTEHUHA IMOIYJIALHH.
MopnenupoBanue JuHaMHMKU —nonyiasuuu.  KpuBble pocTta  4YHCIIEHHOCTH
nonyisiuui. Kpuble BbDKMBaHMs. Perymsiius 4uMCIEHHOCTH HONYJISILUMI: pOJIb
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJ0B (I- u K-ctparerun).

ITonsatue 06 sxosornyeckoil Huute Buaa. Mecrooburanue. MHOromepHasi MoJi€ib
skonorndeckod Humu Jx.JM. XaryumHcoHa. Pa3Mepsl 5KOJIOrMYECKON HUIIM.
[loTeHunanpHas ¥ peain30BaHHAs HULIU.

Bun xak cucrema mnonynasuuid. Apeanbl BUIOB. Buapl M HMX JKU3HEHHBIE
CTpaTerMd.  3aKOHOMEPHOCTM  IIOBEIEHUS WM MUIPAUUd  JKUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOIAHBIX BUIOB

CooOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuWOIEHO3€. DKOcHCTeMa Kak OTKpeiTas cucrema (A.J[x.
Tencnu). OyHKIIMOHAIBHBIE OJOKM OPraHU3MOB B IKOCHUCTEME: MPOIYLICHTHI,
KOHCYMEHTHI, peayueHTbl. Tpodudeckue ypoBHU. Tpoduueckue Lenu U CEeTH.
Abuotnyeckue 61moku skocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopor
BEILIECTB U MTOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM IKOCUCTEMBI. buomMacca M MpOayKIUs. DKOJIOTHIECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHbsle 3akOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuuHble U
BTOPUYHBIC CYKIIECCMM W WX TMPUYUHBL. AHTPOIOTEHHBIE BO3JCHCTBUS Ha
cykneccun. KnmumakcHoe coobiiectBo. bruopaznooOpasue u mojgHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPOINOT€HHBIE SKOCHUCTEMBI. ATpPO’KOCHUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCHUCTEMaMH.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢iiopa u
¢dayna. CuHaHTpONU3alus TOPOJCKOi (ayHbl. bronoruueckoe u xo3sHUCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEIIECTB MEXKAY CMEKHBIMU 3KOCHCTEMaMU.Y CTOMYUBOCTh
OpraHuU3MOB, TOMYJISIUA M DKOCUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPOINIOT€HHBIX BO3IECUCTBUN

buochepa — oOmennanerapHas o06omo4yka 3emiu, TA€ CYIIECTBYeT WIH
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cyliecTBoBana ku3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
o6uocdeps u e€ coctas. KuBoe BerecTBo 6ocepsl U ero PyHKINH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepnl. OcobeHHocTH Ouochepsl Kak
riobanpHOM  SKocucTeMbl.  JluHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopotbl BemiectB M OHOr€OXMMHUYECKHE LMKl (yriepona, asoTa).
PurmuuHOCTS siBNCHMIT B Onochepe.

3onanbHOCTh OMocdeprl. [lonarne o 6umome. OCHOBHBIE OMOMBI CYIIHM: TYHAPA,
XBOMHBIE Jleca, CMEUIaHHbIE W IIMPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHE JieCa, BBICOKOTOpPbs. Kimmar, pacTUTeNnbHBIA U
KUBOTHBIA MUp OMOMOB CYIIIH.

Ctpykrypa u (QyHKIHS >KUBBIX CHUCTEM, OLEHKAa UX PECypCHOro MOTEHIMala U
onocdepHbIX QyHKIIUN

DKOJOTrHYecKre KpU3UChl U X MpUYMHBL. Bo3naelicTBue yenoBeka Ha O6uocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenbl. OXpaHa Bo3Ayxa. 3arpsi3HEHHE BOJIHOM CPEJibl.
Oxpana BogHbIX pecypcoB. Paspymenne mousbl. OxpaHa TOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPONIOTeHHOE BO3JICHCTBUE HA PACTUTEIbHBIA U J>KUBOTHBIM Mup. OxpaHa
PaCTHTENHLHOTO W JKUBOTHOrOo MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAaHBI TPHUPOJIBIL.
Kpacupie kamru. Ocobo oxpansiembie mpupoanbie teppuropun  (OOIIT).
Borannudeckue cazpl ¥ 300J0THYECKHE MTAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOWYMBOTO Pa3BUTHS YENOBEUYECTBA M MPUPOJIBL.
PammonanbHOE€  MPHUPOJOINONB30BAaHHE W COXpaHEHHWE  OMOJIOTHYECKOTO

pazHooOpaszus 3emin




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

* buonorus. buonorudeckue cucreMsl u mporneccsr; 10 kmacc.yrirybieHHOe
ooyuenne TepemoB A.B., IletpocoBa P.A. O6miecTBO ¢ OrpaHUYEHHOM

otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1. HUcnonb3oBanue UKT npu pabote ¢ METOAUYECKUMH MaTepUaiaMu B
MOATrOTOBKE ypokoB 6uosioruu. [lepmb, 2006r.
2. Mup3zoes C.C. AkTuBu3a1us MO3HABATEIHLHOTO HHTEpEca ydauxcs //
buonorus B mxkoie, 2007. Ne6
3. Ilyran H.A. Texauueckue cpeactBa ooyuenus // buonmorus B mkoe, 2003,
Neb6-7.
4. Crambepckas JI.B. Ypok Ouosoruu maraet B KOMIbIOTEPHBIN Kiacc //
buonorus B mkome, 2006, Ne6.
5. Tymmna U.A. Vcnionb30BaHuE KOMIIBIOTEPHBIX TEXHOJIOTHI B O0y4YeHUH

ouosnoruu // IlepBoe centsiops. buonorus, 2003, Ne27-28.



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://school-collection.edu.ru/) . «kEqunas komrekuus Hudpossix
O0pasoBaresbHbIX PecypcoBy

2. www.km.ru/education - yaeOHbBIC MaTepHalIbl U CIIOBapH Ha caiite «Kupuur u

Medoanii»



Oobpa3en KOHTPOJIBLHO-

U3MEPUTECIBHBIX
MaTEpHUaJIOB 110
BUOJIOI'NHU
[Top | ITpoBepsieMble 3JIEMEHTHI COAEPKAHUS U hopma Konpr Konpr Yposens | Makc. bamn
SITTK npeocmasnenus 3a0aHusl nposepsie | TpeOOBaH | CIOXXHOCT 3a
OBBI MBIX Wi K u BBITIOJTHCHU
51 3JIEMEHTO | IPEAMETH e
HOM B BIM 3aaHus
ep COJIep)KaH | pe3ysIbTaT
3a5 ust (1o aMm
aHu Koaupuk | 00yueHust
i aTopy) (KT
o
KOJIH(HKa
TOpY)
HJacts 1
1 CoBpeMenHas Ouosorusi — KoMIUiekcHas Hayka. | 1.1,1.2,1.3 |3
buonornveckue Hayku € U3y4daeMble HUMU
poOJIeMBI.
Paboma ¢ mabnuyeit (¢ pucynkom u 6e3
DUCYHKQ)
2 Mertonpl Ouonoruyeckoit Hayku. HaGmonenue, | 1.3 5
M3MEpPEHUE, OJKCIIEPUMEHT, CHUCTEMaTH3allus,
aHau3. 3
Mnoowcecmsennwlil 6b100p
3 I'enernueckass  uHpopmamuss B KieTke.|2.2,2.3,25 |4
XpomocoMHbIl Habop. Tpoduueckue nenu |,
cetu. Pewenue 6uonocuueckux pacuémmuvix|2,6,7.4
3a0au
4 MoHO-# TUTHOPHTHOE, aHATTU3UPYIOIICe 3.3 4

CKpeIIUBaHUe.
Pewenue buonocuueckoul zaoauu

biok 3a0anuud—§: « Knemxkauopeanusm—ouoio2uuecKue cucmembpl)y

5 Krerka KaK ouoJiornyeckas cHUCTEMA. 2.1-2.6, |7
OpraHu3Mm Kak OMOJI0oTHYECcKas CUCTEMA. 3.1-3.7
3aoanue ¢ pucyHkom

6 Kerka KaK ouoJiornyeckas CHUCTEMA. 2.1-26, 5
Opranmusm kak ouonoruQueckasi cucrema. 3.1-3.7
Yemanoenenue coomseemcemesus
(c pucynkom)

7 Kierka KaK oumonornyeckas cCUCTEMA. 2.1-26, |6
OpranusM KaKk OMOJIOTUYECKasi CUCTEMA. 3.1-3.7
Cenexkuusi. buorexnosnorus.

Mnoowcecmeennniii 6b160p (c pucynkom u 6es
PpUCYHKa)

8 Kierka KaK ouosornyeckas cUcCTEMA. 2.1-2.6, 3
OpranusMm Kak OMOJIOTUYECKasi CUCTEMA. 3.1-3.7
Cenexuusi. buorexnosnorus.

Yemanoenenue  nocnedosamenvrocmu - (6es
PpUCYHKQ)
\brokzadanuti9—12: « CucmemaumHo2co00pa3ueopeanuiecKkocomupar
9 Mmnoroo0Opazue opranu3moB. ['puOsbI, 4.1-4.6 7

Pactenuns. JKusoTHEIE.

3aoanue ¢ pucynxom




10

MHuoroo6pasue opranusMoB. [ puOsl,

Pactrenuns. JKuBoTHEIE.
Yemanoenenue coomeemcemeus

4.1-4.6

11

MHuoroobpazue opraau3mMoB. [ puosbI.
Pacrenus. JKusotHsle.
MHooicecmsennblil 6b100p (¢ pUCYHKOM U Oe3

PUCYHKQ)

4.1-4.6

12

MHuoroo6pasue oprann3MoB. OCHOBHBIE
CHUCTEeMAaTHYCCKUE KATETOPUH, UX
COMOAYMHEHHOCTD. Ycmanosnenue
nOCied08amenbHOCmu

4.1

\broxzadanuiil 3—16: « Opeanuszmuenogexaue2o0300po6ve»

13

OpranusMm 4enaoBeka.
3aodanue ¢ pucyHkom

9.1-5.7

14

Opranu3m 4yejioBeka.
CmaHoesJjieHue coomeenicmeus

5.1-5.7

15

Opranusm 4enoBeka.
Mnooicecmeennniil 6b160p (¢ pucynkom u 6e3

PpUCYHKa)

5.1-5.7

16

Opranusm 4eaoBeka.

Yemanoenenue nocieooseamenvrnocmu

9.1-5.7

11

brokzaoanuiil 7—19: « Teopusizsonoyuu. Pazeumuedsicusnuna3emney u « Ikocucmemvl U NPUCYujue uUm

00BeKTa

3AKOHOMEPHOCMUY
17 DBOJIIOLMS KUBOW MPUPO/IBI. 6.1-6.5 8 b 2
MHooicecmeennblil 6b100p (paboma ¢ mexcmom)
18 | DxocucTeMbI U IPUCYIIHE UM 7.1-7.6 6 b 2
3akoHOMepHOcTU. bruocdepa.
Mnoowcecmeennwiii 6b160p (0e3
PUCYHKQ)
19 | DOBomronus xkuBoi npupoxsl. I[Ipoucxoxnenne| 6.1-6.5, 5 II 2
YyeloBeKa. OKOCHUCTeMbl M mnpucymme wum| [(.1-7.6
3akoHOMepHOcTU. bruocdepa.
Yemanosnenue coomsemcemesus
(be3 pucynka)
20 | OOmeduoIornyecKue 3aKOHOMEPHOCTH. 2.2-26, |5 I1 2
UenoBeK U ero 3JI0pOBbE. 3.1-3.7,
Paboma ¢ mabnuyeii (¢ pucynkom u 6e3 5.1-5.7,
PUCYHKQ) 6.1.6.5
7.1-7.6
21 | AHaIM3 DSKCHEPTHBIX JAaHHBIX B TaOJIHMIHOMN 2.1-2.6, |9 b 2
unu rpaduyeckoit popme 4.2-4.6,
5.1-5.7,
6.1-6.5,
7.1-7.6
Yactp 2
22 | [Ilpumenenue Ouosioruyeckux 3HaHuUUM B|2.1-7.5 2 I1 3
MPaKTUYECKUX CUTYyaIIHsIX, aHanm3
IKCIICPUMEHTAITBHBIX JaHHBIX  (METOJIOJIOTHS
AKCIIEPUMEHTA)
23 | [Ilpumenenne Ouosormvyecknx 3HaHud B|1.1-7.6 2 B 3
MPAKTUYECKUX CUTYyaIIHsIX, aHam3
AKCIIEPUMEHTANIbHBIX JAHHBIX (BBIBOJABI IO
pe3yJibTaTaM dKCIIEPUMEHTA U TIPOTHO3bI)
24 | 3apanue ¢ n300paKeHUEM OUOIIOTHYECKOTO 2.1-7.6 8 B 3




25 | O0o06mIeHNEe U TPUMEHECHHE 3HAHUM O YEJIOBEKE 4.1-46, 3 B
Y MHOTOOOpa3uu OPraHu3MoB 5.1-5.7

26 | O600mEeHne U TPUMEHEHHE 3HAHUM 110 00IIeH 2.1-26, |3 B
Oouonorun (KJIETKE, OPraHWU3MY, SBOJIIOLNHU 3.1-3.7,
OPraHMYecKoro Mupa W  93Kojoruueckux | 6.1-6.5,
3aKOHOMEPHOCTSIX) B HOBOM CHTYyaI[u! 7.1-7.6

27 | Pemenue 3amay mo LMTOJIOTWHM W dBOJroLuu | 2.2—-2.6,6.2 |4 B

OpraHU4Y€CKOro Mupa Ha IpuMEHCHHEC 3HAHUM
B HOBOM CUTYyallUN

28 | Pemenue 3aa4y o reHeTHKE Ha MpuMeHeHue | 3.3 4 B

3HAaHUU B HOBOH
CUTYyaIUU

Bcero 3amannii—28,u3Hux
10 TUITY 3aJIaHUI: C KPATKUM OTBETOM—21, ¢ pa3BEPHYTHIM OTBETOM—/; TIO YPOBHIO

cinoxkHoctu: b —14; I1-8; B — 6.
MaxkcuManbHBIN NepBUYHBIN 062l 32 paboTy—57.




Yactnl

Uu c106o0 (cnosocouemanue).

Omeemamu K 3a0anuam 1-21 agnarwmcesa nociedosamenbHOCmMb YUQPp, Hucio

PaCCMOTpI/ITe T3.6J'II/IHy ((M@TOIH)I OMOJIOTTYECKUX HCCHGHOB&HHﬁ)) H 3aII0JTHUTC
IIyCTYIO H‘ICI?IKY, BIINCAaB COOTBGTCTBYIOHII/Iﬁ TCPMUH.

Meton

HpI/IMeHeHI/IC MCTOAAa

MeTto1 MEeYEeHBIX aTOMOB

BBCIIGHI/IG B KIICTKY PaINOAKTUBHBIX
H30TOIIOB AJIA OIIPCACIICHUSA
OMOXMMHYECKUH COCTaBa KICTKH

[TonyuyeHne sMOPHUOHOB, TEHETHUECKU
CXOKHMX C MAaTEPBIO

OTtBeT:

B uccnenoBanuu yuyeHbli U3MEPSII ITApaMETPhI TENA KY3HEUHUKA 110 MEPE JIMHEK
nnurHKA. Kak u3MeHsieTcs B poLecce pa3BUTHS JUYMHOK CyMMapHas IO lb
Tpaxeu U KOJMYECTBO CETMEHTOB B IPYAHOM OTAENE?

JIns KaK10M BEJIMYUHBI ONIPEAEIUTE COOTBETCTBYIOIINM XapaKTeP €€ N3MEHEHMS:

1) yBenuuuniach
2) YMCHBIIHIIACh
3) He U3MEHUIaCh

3anummre BeIOpaHHBIC ITUMPHI 17151 KaK10¥ BenmnuuHbl. [{udpsl B 0TBETE MOTYT

IMOBTOPATBHCA.

CymmapHas miomaaps Tpaxen

KonnuecTBO cerMEHTOB B IpyJHOM
Otnene




KonudecTBo XpoMOCOM B IMIUIOMAHON Habope jomaan paBHO 32. CKOJIBKO
ayTOCOM COJICPIKUTCS B COMAaTHUYECKOM KIiIeTKe Jjomaan? B oTBeTe 3anummre
TOJILKO COOTBETCTBYIOIIIEE YHCTIO.

OrtBeT:

[To n306pakeHHOI HA pUCYHKE POAOCIOBHOM OINPEAETUTE BEPOSITHOCTH (B%)
poxaenus B Opake, oTMedeHHOM Lu¢poit 1, pedbénka c nmpuzHakoM. B orBete
3aIUIINTE TOJIBKO COOTBETCTBYIOLIEE YHUCIIO.

YcnoBHble 0603HaYEHUS:

| (O — *eHwuHa
é) ‘ 1 [ ]— myxumnna
DEQ — 6paK
— [eTu ofHoro 6paka

B @  rpossreHve npusHaka

OrtBeT: %.

| Paccmompume cxemy u évinonnume 3a0anusn S u 6.

I HAL Y
3ner0H-
TpaHcnopTHasn
4 « uenb
H,0 y
00, 3
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Kakum HOMCPOM Ha CXCMC 0003HAYCHO BCIIICCTBO C MAaKpPOIPIru4CCKUMHN CBSI3SIMU?

OrtBeT:

VY cTaHOBUTE COOTBETCTBUE MEXIY XapaKTEPUCTUKAMH U BEIIECTBAMM,
o6o3HaueHHBIMUIIUPpamu 1,213 HacCXeMEBBIIIIC: KKK TONTTO3UIINH,TAHHOWB TIEPBOM
CTOJIOIIE, MOJOEPUTE COOTBETCTBYIONIYIO IMO3UITMIO U3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTHUKHU BEHIECTBA
A)miecTuyriaepoaHbIi caxap 11
b)oOpasyercs B pe3yapTaTe TJIMKOIU3a

B) npu Hanmuuum xucmopoa 2) 2
TPaHCIIOPTUPYETCSI B MUTOXOHIPUIO
[')BBIpabaThIBaeTCs PU HEJJOCTATKE 3)3
KUCIIOpO/ia

J)noctynaer B KJIETKY U3
OKPYXaroIIEH Cpeibl

E)coenunsercs ¢ kopepmeHTOM A 115
BcTyIieHus B uki Kpebca

3anuimmre B Ta0IUIYy BIOpaHHbIE HU(PBI MO COOTBETCTBYIOIIMMH OyKBaMHu.

OrtBeT:

A[B|[B|T |A|E




Bri6epuTe Tpu BEpHBIX OTBETA U3 IIECTH U 3aMUIIUTE B TAOIHILY LU(PPHI, IO
KOTOPBIMH OHHM yKa3aHbl. Kakue mpoiieccsl SBISIOTCS IPUMEpaMu METOI0B
CEJIEKIIUU KPYITHOTO poraToro ckora?

1) paguaniMOHHBIA MyTareHes

2) 0TOOp TPOU3BOAMTEIIS IO IOTOMCTBY
3) MOJIUTUTIONT3AIIHS

4) oTOOp 1O IKCTEPHEPY

5) MHIUBUAYAIBHBIH OTOOP

6) KJIOHUpOBaHHE

OrtBer:

YcTraHOBUTE TTOCIIEIOBATEIFHOCTD COOBITHMA, MPOUCXOISIIMX IMPU BBIBEACHUN
CEJICKIIMOHEPOM MOJIUIIJIONIHBIX PACTEHUN. 3aNUIIUTE B TAOIUILY
COOTBETCTBYIOIIYIO TOCJIEIOBATEIIBHOCTD ITUQDP.

1) BozneiicTBre Ha reHepaTHBHBIC OPTaHbl KOJIXUIIHHOM

2) Hapymienne pacxoxIeHUs] XpOMOCOM IIPH JICIICHUH KIIETOK
3) O0pazoBaHue TUIJIOUTHBIX TAMET

4) ®opMUpOBaHUE TETPATUIOUTHOTO PACTECHHS

5) ormI010TBOpEHHE

OrtBeT:




Paccmompume pucynok u evitnoanume 3aoanusn 9 u 10.

1
QOO0 () (00 T

808

9 Kakum HOMEpOM Ha pUCYHKE 0003HAUCHO CEP/IIIC, TIOSBUBIIICECS Y MEPBHIX
VCTUHHBIX HA3EMHBIX MTO3BOHOYHBIX?
Otser:

10 Y CcTaHOBUTE COOTBETCTBHE MEKIY XapaKTCPUCTUKAMH U OpraHaMu
KpoBOOOpaleHus, 0003Ha4YeHHbIMHU Ha pUCyHKe Iudpamu 1, 2, 3: K Kaxaou
TIO3UINH, TaHHOH B MIEPBOM CTOJIOIIE, TOAOSPUTE COOTBETCTBYIOIIYIO MO3HIIUIO W3
BTOPOTO CTOJOIIA.

XAPAKTEPUCTUKH OPI'AHBIKPOBOOBPAIIIEHUSA
A)KpoBeHocHas cucreMa 11
HEe3aMKHYTast
b)IlosiBienmne BToporo kpyra 2) 2
KpOBOOOpaleHus
B)®yHk1uio cep/ia BEITOIHSIOT 3)3
CIICIUATIbHBIC COCY/TBI
I') KpoBb 13 €TMHCTBEHHOTO 4) 4

KEJTyJI0uKa MOCTyNaeT K xKadpam
J1)B razoo0MeHe MpuHUMAET y4acTHe
MAaHTUWHAS MTOJIOCTh

E)KpoBb nznuBaercs B JaKyHBI

3anuiuTe B Ta0MIly BRIOpaHHbBIE [IU(PPHI MO COOTBETCTBYIOUIUMU OYKBAMHU.
Ortser:

A[B|[B|T|A|E
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Bri6epuTe Tpu BEpHBIX OTBETA U3 IIECTH U 3aMUIIUTE B TAOIHILY LU(PHI, IO
KOTOPBIMH OHH YKa3aHBI.
Kakumu xapaktepructukaMu o0JaiaeT MeXaHW4ecKasi TKaHb PaCTCHHIA?

1) O6ecnieurBaeT yrpyrocTb cTe0JIst

2) OGpa3yeT BOJIOKHA B cTEOIC

3) O6ecnieynBaeT ra3000MeH

4) O0Opa3yeT KOPHEBBIC BOJOCKH

5) BXoauT B cOCTaB IPOBOSIINX ITyYKOB
6) OcymecTBiseT

TpaHcnupanuo OTBeT:

YcTraHoBUTE MOCHEA0BATENBHOCTD CUCTEMATUYECKUX TPYI PACTEHUMN, HAUYUHAS C
CaMOr0 BBICOKOT'O paHra. 3arnuuuTe B TabJIUIy COOTBETCTBYIOLIYIO
MOCJIEIOBATEIBHOCTD LIUPDP.

1) JlaBanga

2) Pactenus

3) JIBynoIbHBIC

4) IToKpBITOCEMECHHBIC
5) I'ybornBeTHBIC

6) JlaBanga HacTOSIIAS

OrtBer:
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Kakum HOMEpOM Ha pUCYHKE 0003HAYEHO CTEKJIOBUAHOE TEIO?

OTtBeT:

VYcTaHOBUTE COOTBETCTBUE MEXKITY XapaKTEPUCTUKAMU U BUJIAMHU 3pUTEITBHBIX
PEIEnTOPOB CeTUYaTKH, 0003HAYCHHBIMHA Ha PUCYHKE BhIIIe mudpamu 1 u 2: K
Ka)KJI0M MO3UIMH, JaHHON B MEPBOM CTOJIOIE, MTOAOEPUTE COOTBETCTBYIOIIYIO

MO3UIIMIO U3 BTOPOTO CTOJOIIA.

XAPAKTEPUCTUKHA

A)ABISIOTCS pelenTOpamMu
CYMEpPEUYHOT0 3pEHUS
b)npeobnagatoT mo 4MCIEHHOCTH
B) CKOHIIEHTPUPOBaHBI B KETTOM
TMISATHE

IMnpu ux nucyHKIIMU BO3HUKAET
JNAIbTOHU3M

J1)oOecnieunBarOT IIBETOBOE
BOCIIPUATHE MPEIMETOB
E)conepxat murMeHT poJoncuH

BUABIPELIEIITOPOB
CETYATKH

1)1

2) 2

3anummre B TaOIUIy BRIOpaHHBIC IU(PHI TOJT COOTBETCTBYIOIUMH OYKBaMHU.

Ortser:

A[B[B|T|A|E
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Bri6epute Tpu BEpHBIX OTBETA U3 IIECTH 3aUIINTE B TAOIHUILY HUGPHI, IO
KOTOPBIMH OHH YKa3aHBI.

Kakue u3 yka3aHHBIX IPOIIECCOB YBEIUYUBAIOT TEIUIOOTAAYy B OPraHU3Me
4esioBeKa?

1) YBenuueHne KPOBSIHOTO JTaBJICHHSI

2) Ucnapenue BOJIbI Yepe3 MOTOBBIC JKEJIC3bI
3) Pacmmpenue KanuuisipoB KOKH

4) Y4ameHue TbIXaTeIbHBIX TBUKCHUH

5) CyxeHHe JIeTOYHBIX alTbBEOJ

6) YBenuueHne CKOpOCTH CBEPTHIBAHUS

KkpoBH OTBET:

Y cTaHOBUTE NOCIEN0BATENBHOCTD MPOLIECCOB, MPOUCXOAAIIMX TP Mepeaye
3BYKOBBIX BOJIH B yX€ UEJIOBEKA. 3aMUIIUTE B TAOJIHUILY COOTBETCTBYIOIIYIO
MOCJIEIOBATEIHHOCTD LIUPDP.

1) IepemeriieHre 3ByKOBOM BOJIHBI 10 CITyXOBOMY ITPOXOJTY
2) KosebaHue XUIKOCTH B YIIUTKE

3) Kosiebanue ciryXoBBIX KOCTOUCK

4) PazmpakeHue CIIyXOBBIX PELICIITOPOB

5) Konebanue 6apabaHHO# MepernoHKH

6) Konebanue nepenoHKu 0BajJbHOTO

okHa OTBeT:
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Bri6epute Tpu npeasioskeHus, B KOTOPBIX 1aHbl OMMCAHUS IKOJIOTHY€eCKOT0
KpuTepus Bujaa pacteHus [ly3pipuaTtka 0ObIKHOBEHHAs. 3aMUIINATE B TAOIUILY
UG pbl, O] KOTOPHIMU OHU yKa3aHBI.

(1) ITy3sipuaTka OOBIKHOBEHHAsI B OCHOBHOM BCTPEYAETCS B
cpeauzeMHoMopckoM peruone EBpornbl u Adpuxu. (2) [Ty3sipuaTka
0OBIKHOBEHHAs MPOU3PACTAET MO KaHABaM, MIPyAaM, CTOSIYUM U MEJJIEHHO
TeKyIIMM BogoéMaM, 6o1oTam. (3) JIucThs pacTeHHii pacceueHbl Ha
MHOTOYHUCJICHHBIC HUTEBHUIHBIC I0JIH, JIUCThS U CTEOJIM CHA0XKEHBI MMy3bIPhKaMHU.
(4)B netHuit mepuo Mmy3slpyaTKa CIYKUT KOPMOM JIJIsI €BPOIEUCKOTO J0ocs.(5)
[IBeTkH OKpalieHsl B )KENTHIN 1IBET, cCHAAT 10 5—10 Ha niBeToHoCe. (6)
[Ty3pipuaTka OOBIKHOBEHHAsI — HACEKOMOSITHOE PACTCHHUE.

OrtBer:

BriOepute Tpu BEpHBIX OTBETA U3 IIECTU U 3alUIIUTE B TAOIUILy TU(DPBI, IO
KOTOPBIMH OHU YKa3aHBI.
Co3paHue arpoieHo3a NpuBOJIUT K

1) CHI)KEHHIO CKOPOCTH PA3JIOKCHHS JICTPUTA

2) IIpeobnagaHuio MOHOKYJIBTYPBI B (PUTOIICHO3E

3) YBenuueHno OMOJIOTHYECKOTO pa3Ho00pa3usi pacTeHUI
4) OOpa30BaHUIO Pa3BETBICHHBIX IIETIEH MTUTAHMUS

5) CoxkpallleHuI0 MECTOOOMTAHUS JUKUX KUBOTHBIX

6) O6eanenuto ¢Giopsl U (hayHbI HA JaAHHOM

tepputopun OTBET:
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YcTaHoBUTE COOTBETCTBUE MEXKIY TPUMEPAMU U TUIIAMU OPTaHOB: K KaXKI0M
MO3UIINH, TAHHOW B IIEPBOM CTOJIOIIE, TOA0EPUTE COOTBETCTBYIOUIYIO O3HIIMIO U3
BTOPOrO CTOJIOLA.

ITPUMEPDBI THUIIbI OPTAHOB

A)komouku 6apbapuca U MHMIbl Po3bl 1) TOMOJIOTHYHBIE
b) »xa0psI rojoBacTUKa U KPEBETKU 2) aHAJIOTUYHBIC
B)nepeanue KOHEYHOCTH JIOMIATN U

KUTa

I') pakoBHUHA TBYCTBOPYATHIX

MOJUTFOCKOB M paKOBUHBI aMe0

J1) cre0Genb THIKBBI U KIIyOSHb

kapTodens

E)xomromumii poToBO# amnmapar Kjiorna

Y TPBI3YIIANA TEPMHUTA

3anuimure B TaOIUIy BIOpaHHbIE HU(PBI MO COOTBETCTBYIOIIMMH OyKBamHu.

OrtBer:

A[B|B|T|A|E
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[Ipoananusupyiite Tabauiry «O6pa3zoBaHue MOUMY. 3AMOTHUTE ITYCThIC STYICUKU
rabJIuIbl, UCTIOJIb3YsI TEPMUHBI U TIOHATUS, IPUBEAEHHBIE B clIUCKE. J{71s1 Kax 1o
s4yeiiku, 0003HaUeHHOM OyKBaMu, BBIOEpPUTE COOTBETCTBYIOIINN TEPMUH U3

MNpCaJIOKCHHOI'O CIIMCKaA.

O6pa3oBaHHe MOYH

Conep:kaHue riIr0Ko3bl
CTpyKTypa nNo4Kku IIpouecc

B HOpMeE

(b)
[Toueunas kancysia COJICPIKUTCS
] (B)
N3BuTOM KaHael peabcopOIus
(A) Haxorienne BTOpHIHOH | & CosIepKHTCA
MOYH

CnMCOK TEPMUHOB U IIOHATHIA:

1) mouevHas JO0XaHKa

2) moyeyHas mupaMua
3) mouevHas apTepusl

4) He COePIKUTCS

5) yMeHbIaeTcs

6) cexperus

7) bunbTpanus KpoBH

8) oOpaTHOE BcachIBaHUEC

3anummre B TaOJIUIy BIOpaHHBIC U(PHI OJT COOTBETCTBYIOIUMH OyKBaMHU.

OrtBer:

A|b|B
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[Tpoananusupyiite rpaduk cpeaHet CKOPOCTH ABHKEHUSI MAIbKOB PHIOOK B
3aBUCUMOCTH OT OCBEIIEHHOCTH. Yepenyromuecs nepruoabl OCBEMIEHHOCTH U
TEMHOTHI YKa3aHbl Ha OCH abCLKCC.

P

W

—
1

CpeaHsasa CKopoCTb, MM/C
N
1

o

TEeMHOTa CcBeT TEeMHOTa cBeT TEMHOTa cBeT

Bri6epute yTBepKACHHS, KOTOPbIE MOKHO C(HOPMYIMPOBATH HA OCHOBAHUHU
aHaIM3a NPeICTaBICHHBIX JAHHBIX. 3aIUIINTE B OTBETE LU(PBHI, 0] KOTOPHIMU
yKa3aHbl BBIOPAHHBIE YTBEPKICHHUS.

1) Manbky peIOOK HE TOJIBHKHBI Ha CBETY

2) IMutaromuecs MajabKaMu PhIOOK XUIIHUKH B OCHOBHOM aKTHBHBI JTHEM
3) MaJjibku peIOOK MPOSIBISIOT HAUBBICITYIO AKTUBHOCTD B TEMHOTE

4) C TeueHHEeM BpEMEHH Pa3HUIIA B CKOPOCTH JIBHIKCHUS MAJIbKOB MEKIY
JTHEBHBIMHU M HOUHBIMH TIEPUOJIAMH COKpAIaeTCs

5) Uem sipue CBET, TEeM MEHEE MOABMKHBI MaJIbKH PHIOOK

OTtBeT:




YacTb2
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| Mpoyumaiime onucaHue 3KcnepumMeHma u evinosHume 3adaHus 22 u 23.

DKCHEepUMEHTATOP U3y4all CKOPOCTh PA3MHOKEHHUS MOJIOYHOKHUCIBIX OAKTEPHit
IIpH pa3IndHON PUKCUpOBAaHHOU TeMiieparype. s ’TOro OH BHOCHII HEKOTOPOE
KOJIMYECTBO OaKTepHuii B TPOOBI C MOJIOKOM M TOICYUTHIBAIT KOJTHMYECTBO
MUKPOOPTaHU3MOB B IIpoOax Kaxaple 4 gaca. Pe3ynpTaTel SKCiepuMeHTa
MOKa3aHbl Ha TpaduKe.

KonunyecTtBo 6akTepuii, MH/MnN

900 — 5
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Kakyto mynegyio eunomesy*cmor copmMyaupoBaTh UCCIIEI0BATENb MIEPE
MOCTaHOBKOM 3kcriepuMenTa? OObSICHUTE, TOYEMY B 3TOM DKCIIEPUMEHTE HET
HE0OXOMMOCTH HACKIINATH MOJIOKO B MPOOHpPKe KuciaopoaoM. [louemy
pe3yabTaThl SKCTICPUMEHTA MOTYT OBITh HE TOCTOBEPHBIMH, €CJIH U3BECTHO, UYTO B
KKI0M MpOoOHpPKe MCTIOIB30BAIA MOJIOKO Pa3HBIX MPOU3BOIUTENCH (OT pa3HBIX
KOPOB)?

*Hyneeasa 2unnome3a—npuHuUmMaemoe 1o yMos4YaHUIo rpeonosnoxceHue, Ymo He
cywecmayem cesa3u mexcoy 08yms HabaooaemosiMmu cobbimusamu, gpeHoMeHamu.
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Kak Biuser Temneparypa Ha CKOPOCTb J€JIEHUSI MOJIOUHOKUCIBIX OaKTepHii?

OtBet nosicaute. M3 kakoro COCIMHCHUA MOJOYHOKHUCIIBIC 6aKT€pI/II/I IIPOU3BOIAT

JakTat (MOJIOUHYIO KUCIOTY)? JI0 KAKHMX KOHEUHBIX IPOIYKTOB U IPHU KAKOM
YCIIOBHH, PACIICIUIAECTCS MOJIOYHAs KMCIIOTA B KJIETKAX YeJIOBEKa?

24

PaccMOTpUTEpHCYHOKMHA30BUTECTPYKTYphIKOpHSTIOAHOMepamu 1,5,6.Ha kakoit

30He ObUT cAenaH cpe3, OTBeT moscHuTe. HazoBute (yHKIMM yKa3aHHBIX
CTPYKTYD.

VY nUHrBMHA KOHIEHTpALUsl MUOTJIOOMHA B IPyAHBIX MbIax B 10 pa3 6ombiie,
YyeM y Ha3eMHbIX nTull. KakoBa xuMuueckas npupoaa muoriioonHa? Kakosa ero
¢dbynkuus B opranusme? [louemy y NMHIBHA MUOTJIOOMHA B MBIIIIAX OOJbIIE,
4yeM y HazeMHBIX NTul? OTBET apryMEHTUPYUTE, YUUThIBass 0COOCHHOCTH JKU3HU
MMHTBUHA.
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Ha pucynke nzo0paskeHbl (OpMBI KITIOBA Y TIPEACTABUTENCH PA3HBIX BUIOB
ceMelCcTBa IIBETOYHHI, OOUTAIONTUX Ha ["aBalicKuX OCTpoBax. YKaKHUTE
MOCJIEIOBATEIHLHOCTh MPOIIECCOB, KOTOPHIC TIPUBEIHN K (HOPMUPOBAHUIO
MHOT000pasus opM KITtOBa C TMTO3UIIMU COBPEMEHHONW CUHTETUYECKON TEOPHHU
sBosronnu. Kak HaspiBaeTcs Takas (popMa HampaBiaeHHOH dBomonun? Yem oHa

XapaKTepu3yercs?

27

B monynsinuu pactennii HouHo# kpacasuiisl (Mirabilis jalapa) uz 150 ocobeii 6

pPAaCTEHUMNMEIOTAPKO-KPACHYIOOKPAaCKyBeHUNKA. PaccunTaiiTeyacToThlasiiene

KpacHO# 1 0eJoil OKpacKH B MOIYJISIIIUY, a TAKKE YaCTOTHI BCEX BO3MOKHBIX
TE€HOTHITOB, €CJTM M3BECTHO, YTO MOMYJISAINS HAXOIUTCS B PABHOBECHH Xapu-
Baitn6epra. OTBeT mosicHUTE.



28

VY TomaTa mATHUCTOCTH JUCTA (a), mpoaosroBaTast hopma monaa (b) u
3a0CTPEHHBIN KOHYHK 110/ (d) — pelieccuBHbIE MPU3HAKU. J[UTeTepo3uroTHoe
0 F'eHaM OKpacKe JUCThEB U (hOpMe MII0/1a pacTeHUE, MOJTyYeHHOE TIPU
aHAIM3UPYIOIIEM CKPEIMBAHUH, CKPECTHIIN C PACTEHHEM, UMEIOIIEM S THUCTHIE
JIUCThSL U TIPOJI0JITOBaThIE IJ10/1bl. B moToMcTBe nmosyuwmiu 4 heHOTUIYecKue
IPYNIbI YUCIEHHOCTHIO 85, 83, 17, 15. B aHanu3upyoomeM CKpeiuBaHuu
pacTeHHUsI C OKPYTJIBIMU IIJI0/IaMU U HE3a0CTPEHHBIM KOHYMKOM B IIOTOMCTBE
MOJIYYUIIN 78 pacCTEHU C MPOJOJITOBATHIMU IIOAAMU U 3a0CTPEHHBIM KOHUMKOM,
76 pacTeHH ¢ OKPYTIBIMH TUIOAAMHU M HE3aOCTPEHHBIM KOHYUKOM,22 PaCTCHUS C
MIPOIOJATOBATHIMU TJI0IaMHU U HE3A0CTPEHHBIM KOHUMKOM U 24 pacTeHUs C
OKPYTJIBIMU IIJIOIAMU U 3a0CTPEHHBIM KOHUMKOM. COCTaBbTE CXEMBI PEIICHUS
3a1aud. Y KaXUTE TEHOTUIIBI U (PEHOTUIIBI POJUTEIBLCKUX 0COOEH, TCHOTUIIBI U
(heHOTHUIIBI, YUCICHHOCTh MOTOMKOB. OTIpe/IeTuTe pacCTOSHUE MEXIY TeHaMu A U
B, B u D B MOpranmax u moCTpOWTE IO TUM JaHHBIM XPOMOCOMHYIO KapTy
pPacoJIOKEHUs] YKa3aHHbBIX '€HOB, €CJIM YaCTOTA HAPYIICHUS CLETUICHUS MEXY
reHamu A u D coctaBmusier 39%.

Homep IIpaBU/IbHBIA OTBET
3alaHus

1 KJIIOHUPOBAHUE
2 13

3 30

4 75

5 4

6 122312
7 245
8 12354
9 5
10 241322
11 125
12 243516
13 7
14 221112
15 234
16 153624
17 246
18 256
19 221211
20 175
21 34




Kpn’reppm OII€HVMBAHMUA BbIITIOJITHCHUA 3a,ua1-mﬁ C pPa3BE€PHYTBIM OTBETOM.

| Mpoyumaiime onucaHue 3KcnepumMeHma u evinosaHume 3adaHus 22 u 23.

DKCTIEpUMEHTATOP U3Yydall CKOPOCTh Pa3MHOXKECHHSI MOJIOYHOKHCIBIX OaKTepuit
IIPH Pa3InIHON (PUKCUpOBaHHOM TeMIieparype. s 3TOro OH BHOCHII HEKOTOPOE
KOJINYECTBO OaKTEpUii B MPOOBI C MOJIOKOM M TIOJICUNTHIBAI KOJTHYECTBO
MHUKPOOPIaHU3MOB B IPo0ax Kaxiple 4 yaca. Pe3yabTaThl SKCIIEpUMEHTA
MOKa3aHbl Ha Tpaduke.

KonnuyecTtBo 6akTepuii, MaH/MA
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Kakyto nyznesyio cunomesy*cmor copMyaIupoBaTh UCCIEN0BATENb IEPEN
MHOCTaHOBKOM 3kcniepumeHTa? OOBSICHUTE, IOUYEMY B ITOM SKCIIEPUMEHTE HET
HE0OXOIMMOCTH HACKIIATh MOJIOKO B MPOOHpPKe KuciaopoaoM. [louemy
pe3yNbTaThl SKCIIEPUMEHTA MOTYT ObITh HEJJOCTOBEPHBIMH, €CII U3BECTHO, YTO B
Ka)XI0M MpOOHpPKE UCIOJIB30BATIN MOJIOKO Pa3HbIX MPOU3BOAUTENEH (0T pa3HbIX
KOPOB)?

*Hyneeasa 2unome3a—rpuHuUMaemoe 1o yMoa4aHuto npeornosioeHue, Ymo He
cywecmayem cea3u mexcoy 08yMsa Haba00aemMbIMu cobbimuamu, hpeHoMeHaMU.




Coaep:kaHue BEpHOT0 OTBeTAa U YKA3aHHS 10 OIeHUBAHUIO
(omyckaroTcst UHbIe POPMYITUPOBKH OTBETA, HE UCKAXAIOIINE €0 CMbICTA)

Bbaaabl

DNeMEeHThI OTBETA:

1) HyneBas rumotre3a—CcKOpPOCTh Pa3MHOXKECHUS OaKTepHil
(KonmMuecTBO OaKTEpHil) HE 3aBUCUT OT TEMIIEPATYPHI;

NJIN

1) HyneBast THITOTE3a—KOJIMYECTBO OaKTEpUii(CKOPOCTH
Pa3MHOXEHUs OaKTepuil) He 3aBUCUT OT BPEMEHH;

2) MoJiouHOKHCIIOe OpOKEHHE TPOMCXOTUT TMPH HEIOCTATKE
WIM OTCYTCTBUHM KHUCJOpoAa (IIPOUCXOJUT B aHA’POOHBIX
ycnosusix); NI

2) MoJ1oYHOKHCITBIE OAKTEPHH SIBIISTIOTCSI aHA3POOAMU;

3) Mosoko OT pa3HbIX IPOU3BOAUTENEH (KOPOB) MOXKET
pazIuyaThCs 0 XUMUYECKOMY COCTaBY (KOJIMYECTBY MUTATEIbHBIX
BEIIIECTB ISl OaKTepHil);

NI

3) B MoJt0Ke pa3HBIX MPOU3BOJAUTEIICH (KOPOB) MOTYTCOACPKATHCS
BEILIECTBA, BIUAIOIINE HA KU3HEIEATEIbHOCTh OAKTEPHIA
(aHTUOMOTHUKM);

4) HeBO3MOXHO OyZIET YCTAHOBUTH 3aBUCUMOCTD MEXTY
CKOPOCTBIO Pa3MHOXEHUS OaKTepuil U TEMIIEPATypOl B IBHOM
BU/IE;

NN

4)HEBO3MOXKHO OYyJIeT yCTAaHOBUTH 3aBUCUMOCTb MEXKTY
KOJIMYECTBOM OaKTEpHil U BpEMEHEM.

3a oononrnumenvhyto uHopmayuro, He UMeIUyI0 OMHOULEHUS K
80npoCy 3a0anus, 6ALTbL He HAYUCTIAIOMCS, HO 34 HAUYUe 8 Hell
owubok chumaemcst 1 bann.

OTBeT BKIIIOYACT B c€0s1 BCE HA3BAaHHBIC BHIIIE JICMEHTHI U HE 3
COJICP>KUT OUOJIOTUUECKUX OLIMOOK
OTBeT BKJIIOYAET B c€0s1 TPU M3 HA3BAHHBIX BBIIIE JIEMEHTOB U HE 2
COJICP)KUT OMOJIOTUUECKUX OINOOK
OtBeT BKIIOYACT B ce0s1 IBa U3 HA3BAHHBIX BBIIIC JICMCHTOB, 1
KOTOPBIE HE COJIEPKAT OMOJIOTHUYECKUX OMIHOOK
NJIN BepHO yKa3aH NEPBBIN JJIEMEHT
Bce unble cuTyanuu, He COOTBETCTBYIOIIUE TTPABUJIaM BBICTABICHUS 0
3,2ulbamna

Maxkcumanvuwlil Oann 3
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Kak BrnusieT TemnepaTypa Ha CKOPOCTh AEJIEHUSI MOJIOYHOKHUCIIBIX OaKTepuii?
OtBeT nosicaute. M3 Kakoro CoOeJMHEHHsI MOJIOYHOKHCIIbIE OaKTEPUH ITPOU3BOJISAT
JakTat (MOJIOUHYIO KUCIOTY)? JI0 KAKMX KOHEUHBIX IPOIYKTOB U IPHU KAKOM

YCIOBHH pAaCHICIIIACTCA MOJIOYHAA KHUCJI0Ta B KIICTKAX yeJoBeKka?

Conepmaﬂne BEPHOI'0 0TBE€TA MU YKA3aHHUS 110 ONCHUBAHUIO
(momyckaroTcst MHbIE OPMYITUPOBKH OTBETA, HE UCKAXKAIOIINE €T0 CMBICTIA)

Bbanabl

DNeMEeHThI OTBETA:

1) [ToBsIlIICHHUE TEMITEPATYPBI TPUBOAUT K YCKOPCHHUIO

neneHus (pa3sMHOXKEHUS) OaKTepHUid;

2) TOBBILICHUE TEMITEPATYPhI IPUBOAMUT K YCKOPCHUIO PEAKIIUN
0oOMEHa BeleCTB (YBEIUUUBAET CKOPOCTh XUMUYECKUX PEAKIiN);
3) U3 rIF0K03b!I (MUPOBUHOTPATHON KUCIIOTHI; JIAKTO3BI; CAXapoB);
4) KOHEYHBIC MPOJYKTHI: BOJIA, YIJICKHUCIIBIN Ta3;

5) ycioBue: HaTM4He KKCIIOopoa (a3poOHOE OKHUCIICHHUE, JIbIXaHHE).
3a oononHumenvHyo ungopmayuio, He UMWY OMHOULEHUS K
80NPOCY 3a0aHUs, DAL He HAYUCTISIIOMC, HO 3d HAIUYUe 8 Hell
owubox cnumaemcs 1 oann.

OTBeT BKIJIIOYAET B ce0s BCce Ha3BaHHBIE BEIIIE DJIIEMEHTEI U HE
ConepKuT OMOJIOTHYECKUX OITMOOK

OTBet BKJIIOYAET B ce0sl YEThIPE U3 Ha3BAHHBIX BBIIIE JIIEMEHTOB U
He conepxut 6M0JI0rH4ecKux OnmooK

OTBeT BKIIIOYAET B ceOs TPU M3 Ha3BAaHHBIX BBIIIE 3JIEMEHTOB,
Koropsie He conmepkaTr OMOIOrHYECKUX OTHOOK

Bce nHbBIC cuTyanum, He COOTBETCTBYIOITUE TIPABUIIAM BBICTABIICHUS
3,2 ul Oamna

Maxcumanvuviii 6aun
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PaccMoTpuTe prCYHOK U Ha30BUTE CTPYKTYPBI KOpHS moJ HoMepamu 1,5, 6. Ha
Kakoi 30He ObLI cZeNlaH cpe3, OTBeT nosiciute. HazoBure PpyHKIMN yKa3aHHBIX

CTPYKTYP.

ConepskaHue BEPHOT0 0TBETA M YKA3aHUSI 110 OLIEHUBAHUIO
(,Z[OHYCKaIOTCH HWHBIC (l)OpMy.TII/IpOBKI/I OTBETA, HC HCKAXKAIOIIHE €TI0 CMLICJ'Ia)

Bbanabl

DJIEMEHTBI OTBETA:

1) 1—xopHEBBIC BOJIOCKH, 5—COCY1bl, 6—CHTOBUIHBIC TPYOKH;

2) Cpe3 caenaH B 30HE BCACBIBAHHMS, TAK KaK €CTh KOPHEBbIC
BOJIOCKU;

3) KopHeBbie BOJIOCKH BCAChIBAIOT M3 MOYBBI BOJY 1 MHHEPAJIbHBIC
BEIIECTBA, COCYbI—IIPOBOISIT MUHEPAIbHBIE BEIIECTBA OT KOPHEH
K CT€0JII0, CHTOBUIHBIC TPYOKH MPOBOJIST OPTaHUYECKHUE BEIIECTBA.
3a oononnumensvhyto uHhopmayuro, He UMEIU)0 OMHOULEHUS K
Bonpocy 3a0anus, bannwl He HAUUCIAIOMCA, HO 34 HATUYUE 8 Hell
owubox cuumaemces 1 6ann.

OTBET BKJIIOUAET B C€0S BCE HA3BAHHBIE BBIIIIE JIEMEHTHI U HE
ConepKUT OMOJIOTHISCKHUX OITHOOK

OTBeT BKIIIOYAET B ce0s1 1BA M3 Ha3BaHHBIX BBIIIE DJIEMEHTOB U HE
ConepKuT OMOJIOTHYECKUX OITHOOK

OTBet BKJIIOYAET B ce0s OJMH U3 HA3BAaHHBIX BBIIIE 3JIEMEHTOB,
Koropsie He conepkaTr OMOIOrH4ecKUX OIMOOK

OTBeT HenmpaBUIbHbBIN

o

Maxkcumanvroiu oain




Y NMHrBMHA KOHIIEHTpAIHs MUOTTIOOWHA B TPy IHBIX Mblax B10 pa3 6o:biie,
qeM y Ha3eMHbIX nTull. KakoBa xumuueckas npupoja muorinoouna? Kakosa ero
¢bynkius B oprannzme? [louemy y TMHrBHA MUOTJIOOMHA B MBIIIIIAX OOJbIIIE,
yeMy HazeMHBIX NTHL? OTBET apryMEHTUPYUTE, YUUTBIBAass OCOOCHHOCTH KU3HU

IIMHI'BUHA.

Conep:xaHue BEpHOr0 OTBeTAa U YKA3aHHS 10 OLeHMBAHUIO
(omyckarTcst UHbIE POPMYTUPOBKH OTBETA, HE UCKAXKAIOIINE €0 CMBICTIA)

Bbaaabl

DJIEMEHThI OTBETA:

1) MHOTTI0OMH—3TO OEJIOK;

2) MHOTJIOOHMH CBSI3BIBACT KHCIIOPOT (CO3/IaeT 3amac KUCIopoa) B
MBIIIIIAX;

3) mpu HEIPSTHUU B OpPraHU3Me cO3aeTcs eUIUT KHCIopoIa
(mocTyIuieHHe KUCIOPO/ia B OPTaHU3M MPEKpaIaeTcs);

4) BbICOKAsi KOHIIEHTPAIMSI MHOTJIOOMHA B MBIIIIAX

NMUHTBUHA TTO3BOJISIET BRIPA0ATHIBATh 1OCTATOUYHO YHEPTUU
(OKHUCIISITh OpPraHMYeCKUe BEIIeCTBa; CUHTE3UpoBaTh ATD) B
NEPHUO]T HAXOXKACHUS THUIIBI IO BOJIOMH.

3a oonornumenvuyto uHghopmayuro, He UMEU0 OMHOULEHUSL K
80NPOCY 3a0aHUS, DAL He HAYUCTISIIOMC, HO 3d HAUYUE 8 Hell
ouwubox cnumaemcs 1 o6ann.

OTBET BKJIIOUAET B C€0S1 BCE HA3BAHHBIE BBIIIIE JIEMEHTHI U HE
ConepKUT OMOJIOTHICCKHUX OITMOOK

OTBeT BKIIIOYAET B ceOs TPU M3 Ha3BAaHHBIX BHIIIE JIEMEHTOB U HE
ConepKUT OMOJIOTHISCKHUX OITMOO0K

OTBeT BKJIIOYAET B ce0s 1B U3 Ha3BaHHBIX BBILIE 3JIEMEHTOB,
Koropsie He conepkaTr OMOIOrHYeCKUX OLIMOOK

Bce unble cuTyanuuy, He COOTBETCTBYIOIIUE ITPABUIIAM BBICTABICHUS
3,2 ul 6anna

Maxcumanvroiu oaun
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Ha pucynke n3o0pakeHbl pOpMBbI KITIOBA y MPEACTABUTENEH pa3HBIX BUOB

CEMEMCTBA IBETOUHHUII, OOUTAIOMMX Ha ["aBalicCKuX OCTpoBaxX. YKaKUTe
MOCJIEIOBATEIHLHOCTh MPOIIECCOB, KOTOPHIC MPUBETHU K (DOPMUPOBAHHIO

MHOT000pa3us GopM KIIIOBa C MO3UIIUU COBPEMEHHON CHHTETUYECKON TEOPUH
sBommonu. Kak Ha3pIBaeTcst Takasi popMa HarpaBieHHOM 3Bomonun? Yem oHa

XapaKTepu3yercs?

%
%

2 ';Jq :.hfa"‘"\
% N

ConepmaHne BEPHOI'o 0TBE€TA U YKA3aHHUSA 110 OCHUBAHHUIO
(momyckaroTcst HHbIE (POPMYIIUPOBKH OTBETA, HE UCKAXKAIOIINE €T0 CMBICTIA)

Baaabl

DJIEeMEHTHI OTBETA:

1) ocoOu UCXOAHOTO BHJIA, ITOTABIIKE HA OCTPOBA, OKA3aJINCh B
Pa3HBIX 3KOJIOTHUECKHUX HUIIAX (Pa3HbIX YCIOBHSIX MUTAHUS );

2) B KaKJ0M MOMYJ/ISIMKA BO3HUKAIA MYTAllNH;

3) pa3Hble MyTallUU MOJCPKUBAITMCH €CTECTBEHHBIM OTOOPOM;
4) HaKOIUICHHWE MYyTalliii IPUBEJIO K PEPOAYKTHBHON U30JIAIINH;
5) nuBepreHTHas (Gpopma SBOIOIUH (JIUBEPTCHIINH);

6) HOBbIC BU/IBI PU TaKOK opMe 00pa3yroTCcs MyTEM PacXOKIACHHUS
OT OJIHOTO OOIIETO Mpe/Ka.

3a oononHumenvHyo ungopmayuio, He UMWY OMHOULEHUS K
80NpPOCY 3a0aHus, 6ALIblI He HAYUCIAIOMCA, HO 3a HAIUYUe 8 Hell
owubok cnumaemces 1 6ann.

OTBeT BKIIIOYAET B ce0S MATHL-IIIECTh HA3BAHHBIX BBIIIIE DJIEMEHTOB U
He conepxut 6M0JI0rM4ecKux OnmooK

OTBeT BKIIFOYACT B ce0s YEThIPE M3 Ha3BaHHBIX BHIIIC DJIEMEHTOB U
He conepxut 6M0JI0rM4ecKux OnmooK

OTBeT BKIIFOYAET B ceOs TPU M3 Ha3BAaHHBIX BBIIIE 3JICMEHTOB,
Koropsie He comepkaTr OMOIOTHIECKUX OITHOOK

Bce nHble cuTyanuu, He COOTBETCTBYIOIIUE MPABUIAM BBICTABICHUS
3,2ul oamna

Maxkcumanvuwiii 6an
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B nomysium pactennii HouHo# kpacasuiibl (Mirabilis jalapa) u3z 150 ocobeii 6
paCcTEHHHUMEIOTAPKO-KPACHYIOOKpACKyBEeHUHKA. PaccunTaiiTeuacToThIasuIeei
KpacHO# 1 0e10i OKpacKu B MOMYJISAINHU, a TAKXKE YaCTOTHI BCEX BO3MOYKHBIX
T'€HOTHITOB, €CJIM U3BECTHO, YTO MOIMYJIAIUSA HAXOJUTCS B PABHOBECHH XapIu-

BaitnOepra. OTBeT nosicCHUTE.

Coaep:xaHue BepHOr0 OTBETA U YKA3aHMS 10 OLeHUBAHUIO
(omyckarTcst UHbIE POPMYTUPOBKH OTBETA, HE UCKAXKAIOIINE €0 CMBICTIA)

Bbaaabl

DJIEMEHThI OTBETA:

1) yactoTa pacTeHuii ¢ IPKO-KPACHOM OKPACKOH BEHUUKA
cocrasiiseT 6/150 = 0.04;

2) KpacHYI0 OKPacKy HMEIOT PACTEHHS C TEHOTUTIOM AA, B
PABHOBECHO} MOMYIISLHH IO TAKAX PACTEHHIT COCTABISET P’
3) wacroTa ayutens P B momyssiiuu coctapiser 0.2;

4) yactoTa ayuiens (| B monyJsiuu cocrasisier 1-0=0.8;

5) yactora reHotuna Aa (po3oBasi OKpacka) B paBHOBECHOM
nomyJsiuu coctasisieT = 2pg = 0.32;

6) yacToTa reHoTHNAa aa (Oenas OKpacka) B paBHOBECHOU
MOMYJISIIIUU = q2 = 0.64.

3a oononnumenvHyIo ungopmayuio, He UMeWY0 OMHOULEHUS] K
gonpocy 3a0anusi, OAnIbl He HAYUCTAIOMCS, HO 3a HAIudue 8 Hell
owuboxchumaemcsloann.

OTBET BKJIIOUAET B Ce0S BCE HA3BAHHBIE BBIIIIE JIEMEHTHI U HE
ConepKUT OMOJIOTHISCKHUX OITMOOK

OTBeT BKIIIOYACT B ceOs IATh U3 HA3BAHHBIX BBIIIC 2JICMECHTOB M HE
ConepKUT OMOJIOTHICCKHUX OITMOOK

OTBeT BKJIIOYAET B c€0s UEeThIpE U3 HA3BAHHBIX BBIIIE AJIEMEHTOB,
Koropsie He conepkaTr OMOIOrH4eCKUX OLIMOOK

Bce nHbBIC cuTyanum, He COOTBETCTBYIOITUE TIPABUIIAM BBICTABIICHUS
3,2 ul 6anna

Maxcumanvroiu oaun
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VY TomaTa mATHUCTOCTH JUCTA (a), mpoaosroBaTas ¢hopma monaa (b) u
3a0CTPEHHBIN KOHUUK miofa (d) — pelieccuBHbIC MPU3HAKU. J(UTeTepO3UroTHOE
M0 TeHaM OKpacKe JIMCThEB U (opMe TUI0a pacCTeHHE, IOTyUYEHHOE MTPH
aHAJIM3HUPYIOIIEM CKPELIMBAaHUU, CKPECTUIIA C PACTEHUEM, UMEIOIIEM ISTHUCTHIE
JIUCThSL U TIPOJI0JITOBaThIe IJ10/1bl. B moToMcTBe nonyuwmiu 4 heHOTUIHYEeCKre
TPYIIBI YUCIEHHOCTHIO 85, 83, 17, 15. B aHanmsupyromeM CKpeluBaHun
pacTeHUs C OKPYTIIBIMU IIJI0IAMHU U HE3A0CTPEHHBIM KOHYMKOM B IIOTOMCTBE
MOJYYHIIM 78 paCTEHU C MPOJIOATOBATHIMU TJI0IAMHU U 3a0CTPEHHBIM KOHUHKOM,
76pacTeHuil C OKPYTJIBIMU TUIOJAMHU U HE3a0CTPEHHBIM KOHYMKOM,22 PACTEHHS C
MIPOJIOJTOBATHIMU TJI0/IAMHU M HE3A0CTPEHHBIM KOHUMKOM U 24 pacTeHus ¢
OKPYIJIBIMU IIJI0JIaMU U 3a0CTPEHHBIM KOHUMKOM. COCTaBbTE CXEMBI PELIECHUS
3aJjaui. Y KaXUTe F€HOTHUIIbI U (DEHOTUIIBI POJUTEIBCKUX OCOOEH, FEHOTUIIBI U
(E€HOTHUIIBI, YUCIEHHOCTh MOTOMKOB. OTpe/IeTuTe pacCTOSSHUE MEXIY FreHaMu A U
B, B u D B MOpranugax u HOCTOMTE MO 3TUM JAHHBIM XPOMOCOMHYIO KapTy
PacCIOJIOKEHUS YKA3aHHBIX T'€HOB, €CJIM YaCTOTA HAPYIICHHUS CLETUICHUS MEXKIY
reHamu A u D cocraBusier 39%.

Couepmaﬂne BEPHOI'o 0TBE€TA 1 YKA3aHHUSA 110 OCHUBAHHUIO banxasl
(momycKkaroTCst HHBIE OPMYITUPOBKH OTBETA, HE MCKAXKAIOIINE €T0 CMBICTIA)

DJIEMEHTBI OTBETA:

A — OJTHOTOHHBIE JINCThS, & — MSATHUCTHIE JIUCThS
B—oxkpyribie mwioabl, b—rmpogonarosareie miosi
D—He3a0cTpeHHbIH KOHUMK, —3a0CTPEHHBIN KOHYHK
1)

Q ABl|ab x3 ab ||ab

OI[HOTOHHI)IG JIUCTbhA [IaTHUCTBIC TUCTHS

OKpyTJbIe TIOABI [IpomosiroBaTeie MIOabI

G:

He xpoccoBepnbie:

AB G:
ab

KpPOCCOBEPHBIE:

Ab

aB

ab

F1:

ABJ||ab: oqHOTOHHBIE THCTHS, OKPYTIIbIC TT0ABI —83/85

ab||ab: marHuCcTBIC MHCTBS, IPOAOATOBATHIE T10A6I—83/85
Ab||ab: ogHoTOHHBIE MHCTRS, pogoNTrOBaTHIe TUIOABI—L17/15 aB
|| ab: MATHUCTBIE TUCTHS, OKPYTIbIe TIOABI — 17/15




2)

OBDJ|bd

OKpyrJible M10/bI

He3aocTpeHHbI KOHUHK

x& abd|jabd

[IpomonroBatel €IuIOabI

3a0CTPEHHBIN KOHUHK

G:

He xpoccosepusie:

BD

bd G:
KPOCCOBEPHBIE: bd
bD

Bd

BD || bd: okpyribie 110161, HE3a0CTPEHHBI KOHIUK — /6

bd||bd: mpogoaroBaTeie MI0/bI, 3a0CTPEHHBIH KOHYHMK — 78
bD||bd: mpomonroBaThie TUIOABI, HE 3a0CTPEHHBIH KOHUNK —22 Bd
|| bd: oxpyribBIe TII0/IBI, 3a0CTPEHHBIN KOHUUK — 24

OmnpenenseM NPOIEHT KPOCCOBEPHBIX TaMET B TIEPBOM
CKPEIIMBAHUH:

((17+15)/(17+15+85+83))x100=16%

Paccrosinue mexay renamu A u B —16 mopranug

OmnpenesnsieM NPOLIEHT KPOCCOBEPHBIX TAMET BO BTOPOM
CKpELIMBAaHUH:

((22+24)/(22+24+76+78))x100=23%

Paccrosinue mexny renamu A u D —23mopranuasr Ctpoum

FEHETUYECKYIO KapTy:

A 16 B 23 D




Inemenmul [u23acuumuléaiomcs MoabKo npu HAIUYUU 2eHOMUNOG
U ghenomunos ecex 603M0HCHBIX NOMOMKOS.

OTBet BKIIIOYAET B ceOsl BCE HA3BAHHBIC BHIIIIE JIEMEHTHI U HE 3
ConepKuT OMOJIOTHIECKUX OITMOOK

OTtBet BKJIIOYAET B ce0s 1Ba U3 HA3BAHHBIX BBIIIE AJIEMEHTOB U HE 2
ConepxuT OMOJIOTHYECKUX OIIHOOK

OTBet BKJIIOYAET B ce0sl OJMH U3 HA3BAaHHBIX BHIIIE 2JIEMEHTOB, 1
Koropslie He conepkaT OMOIOrH4eCKUX OIMOOK

OTBeT HeTpaBUIIbHBIN 0

Maxcumanvuoiii baun
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