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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yrayo6néunoro ypoBHs usydenust (10-—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EctecTBeHHO-
HayuHble mpeameTb». CormacHo mnojoxenusiMm PI'OC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepeHnmanm  00ydeHUST Ha YPOBHE CpEAHETro OOIIero oOpa3oBaHUS W
MPU3BAaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIKUM, CPEAHUM
o01MM, cpeHUM MpoheCcCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopuUeHTaIUeld O0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAy4YHOI'O 3HAHUA, CBSA3aHHOIO ¢ OMOJOTrueH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" maér mpencraBieHue o
eI M 3aJayax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3yYEHUS YYEOHOro marepuaia ¢ ydEToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Omaromgaps 4YeMy MPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  MOCIEAYIOIIee pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUNH O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIHUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXkarome mnpupoaHoi cpene. B
nmporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJOB Y4Y€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
oOyJaromuxcss MO OCBOCHHUIO COACpX aHHUS OHOJIOTHMYECKOro 0Opa3oBaHUs Ha
YpOBHE CpeaHero o0Iiero oopa3oBaHus.

IIporpamma peajau3dyercsi Ha 0a3e LEHTPAa eCTECTBEHHO- HAYYHOH H
TEXHOJOIMYeCKOM HanpaBjaeHHocTeld « Touka pocray.



«Touka pocTa» Mo3BOJIsIET CO3AaTh YCJIOBHSA:

e /ISl PpaCHIMPEHHs COJAEP:KAaHUSI NIKOJBHOI0 OHOJIOIMYEeCKOro
o0pa3oBaHus;

® /I NMOBBIIIEHUS MO3HABATEJIbHOH AKTHUBHOCTH 00y4YaIOIIUXCH B
€CTEeCTBEHHOHAYYHOM 00/1aCTH;

e ISl PA3BUTHS JIHYHOCTH pedeHKa B mpoiecce 00y4eHUus: O0MO0JI0THH,
ero cnocoOHocTel, (pOPMUPOBAHUSA U YAOBJIETBOPEHHUS COLMUAIBHO
3HAYHMbIX HHTEPECOB U MOTPedHOCTEI;

e A padoThl C OJAPEHHBIMH IIKOJbHUKAMHU, OPraHU3alMU HX
Pa3BUTHS B Pa3jIMYHBIX 00J1acTAX 00pa30BaTEJbHOM, TBOPYECKOM
nesareqabHocTH. I[lpuMensii nmdpoBbie JadopaTopum Ha YpoOKax
OmosiorumM,  y4dammecss  CMOIYT  BBINOJHMTBL  MHOKECTBO
JIa0OpPATOPHBIX PadOT U IKCNEPUMEHTOB 10 NMPOrpaMMe OCHOBHOM
IIKOJIbI.

VYueOnbiil npeameT «buosorus» Ha ypoBHE CpeAaHEro ooiero oOpa3oBaHUs
3aBeplIaeT OMOJIOTMYECKOE O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha
pacimypeHie U yriayOsjeHue 3HaHUM o0y4arouuxcs O >KUBOM IPHUPOJIEe, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTMH, SMOpPUOJIOTUHM U OWOJIOTUU Pa3BUTHA,
TE€HETUKHU, CEIEKINUU, OMOTEXHOJIOIMH, SBOTIOLUOHHOTO YYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mnpeamera «buosorus» Ha YIUIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO Ha MOJATOTOBKY OOYyYaOIIMXCS K MOCIEAYIOIIEMY IOJIYYEHUIO
Ononornyeckoro  oOpa3oBaHMs B By3ax M OpraHU3alUiX  CPEIHETro
npogeccuoHanbsHOoro o0pa3zoBanusi. OCHOBY €ro CoAep KaHUs COCTaBISET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TpPH HU3YYEHUH  OO0YyYaroIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3[eioB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUS TOJYy4YarOT pa3BUTHE. Tak,
pacHIMpeHbl U YIIyOJieHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaKTepusx, OpraHU3Me 4YeJIOBEKa, OOLIMX 3aKOHOMEPHOCTAX KHU3HH,
JOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOrMYECKUE CBEAEHUS MTPUKIIAAHOTO U MMOMCKOBOTO
XapakTepa, KOTOpPble MOXHO HCIOIb30BAaTh KaK OPUEHTHUPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErparus OHMOJIOTHYECKUX 3HAHUMA C
COOTBETCTBYIOIIUMH 3HAHUSMH, TOJYYCHHBIMU OOYUYAIOMIUMUCS TPH W3YYCHUU
bu3UKK, XUMUH, Teorpadyi 1 MaTEMaTUKH.

Ctpykrypa mporpaMmbl 1o yueOHOMYy mnpeametry '"buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBI UM 3BOJIOLMOHHBIN MOAXOABI K U3YYEHHUIO OHOJIOTHH.
CoryiacHO UM, U3y4YarOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs OHMOJIOTUYECKOro pa3HooOpaszus 1uianetsl. Tak, B 10 kmacce
M3Y4YalOTCS OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHOJIOTMH, SMOPHOJIOTHH U



OMONOTHM Pa3BUTHUS, TEHETUKU M CEJCKIUU, OMOTEXHOJOTHH M CHUHTETHYECKOU
OMOJOrMY, aKTyalM3UPYIOTCS 3HAHMS OOydyarlMuXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3ydaroTCsi 3BOJIOIMOHHOE
y4€HHUE, OCHOBBI SKOJIOTHH U yueHUe 0 buocdepe.

VY4eOHblii npeamer  «buonorus»  mpusBaH  00€CHEUYUTh  OCBOCHHE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, HJI€H, MPUHITUIIOB U MPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, 3HAHUU O
CTPOEHMHM, MHOT0O0Opa3MM M OCOOEHHOCTSX KIETKHM, OpraHu3Ma, IOMYJISIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCSI HAYUHBIX JOCTHXKEHMSIX, COBPEMEHHBIX
UCCIIEJOBAaHMSIX B OMOJIOTUH, IPUKIIAHBIX aCIIEKTaX OMOJOrMYeCKUX 3HaHUM. J{is
pa3BUTUS M TOJACpXKaHUS HHTEpeca OOyJarommxcs K OHOJIOTUH HapsAy Cco
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOrO0 MaTepuaa B COAEPKaHUHM MPOTPaMMBbI
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM uau MHOW oOjacTu OWOJIOTHMH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEIICHUE BaKHEUIIUX OMOIOTMYECKUX U SKOJOTMYECKUX TPOOIIEM.

Lenpr n3yuyenus yueOHoro npeamera «bruonorus» Ha yriiyoJIEHHOM YPOBHE —
OBJIaJICHNE  OOYy4YaOIIMMHUCS  3HAaHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpraHM3allMd JKUBBIX CHCTEM PAa3HOTO0 paHra M MNpUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesEHHON o0sacTtu
pO(ECCUOHAIBHON JIEATEIbHOCTH, CBSI3aHHOM C OHWOJIOTHEW, WM K BBIOOpY
y4eOHOTr0 3aBeACHUS JJIsl TPOAOKEHUS OMOIOTHYECKOTr0 00pa3oBaHus.

JoctmxeHnne uenu U3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yriayOn€HHOM YpOBHE 00€CTIEYMBACTCS PELICHUEM CIIEIYIOIINX 3a]1a4:

OCBOCHHE OOYYaIOIMMHUCS CUCTEMBbl OMOJIOTMYCCKUX 3HAHUK: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLIECTIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOCHHH, MHOTO00pa3ud M OCOOCHHOCTSAX OHOJIOTHYSCKHX CHCTeM (KIIeTKa,
OpraHu3M, MOMYJIAINs, BU, OMOTE€OIEH03, Onocdepa); O BHIAAIOITUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATENbCKUMU  METOJlaMUi  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHMOJIOTUU, HSMOPHUOJIOTUU U OHOJOTUU PA3BUTHS, TEHETUKH W
CEeJIEKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTHH, TMaJCOHTOJIOTHUH,
HKOJIOTUHU);  METOAAMH  CaMOCTOSITEJIBHOTO  TPOBEJIEHUS  OHOJOTMYECKUX
UccleloBaHUM B jabopaTtopum M B mnpupoje (HaOmoJeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaZiecHue OOYyYalolUMUCS YMEHHUSIMU: CaMOCTOATEIbHO  HAaXOJHUTh,
aHAJIM3UPOBATh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIHMIO; TOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY



pa3BUTHEM OHOJOTMM M COLUAJIbHO-3KOHOMUYECKUMU U  SKOJOTHUYECKUMHU
npobiieMaMy 4YeJIOBEUYECTBA; OILEHUBATH TOCIEACTBUS CBOCU MAESITEIBHOCTH IO
OTHOILICHUIO K OKpPYXallIeld NpUPOAHON cpele, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO0  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M COONIOAATH  MEPBI
npouiIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia OBEACHUS B MPUPOJIEC U
oOecniedyeHns 06€30MacCHOCTH COOCTBEHHOW >KM3HEACSITEIbHOCTH B UPE3BbIYaHBIX
CUTyallUsiX ~MPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbBIC HAYUYHbIE OTKPBITHS B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y 00y4arONIMXCSl UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMpoIleCCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHH, PEIIAEMBIMU €I IMPOOJIEMaMH, METOJ0JIOrUe
OMOIOTHYECKOTO UCCIICTIOBAHMUS, IPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCIIEJOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJAEIUPOBAaHUS OMOIOTHUYECKUX
O00BEKTOB U MIPOLIECCOB;

BOCTIUTAaHHE y 00YYaIOMIUXCs [IEHHOCTHOTO OTHOIICHUS K XHUBOW MPHUPOJE B
IIEJIOM U K OTJICBHBIM €€ 00beKTaM U SBJICHHIM; (POPMUPOBAHNUE IKOJIOTHIECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TIOBEACHHUS B TPUPO/IE;
UHTETpaly €CTECTBEHHO-HAYYHBIX 3HAaHUMH;

npuobpereHue  OOy4aroIIMMHCS ~ KOMIIETEHTHOCTH B palMOHaJIbHOM
IPUPOAOIIOIb30BaHUN (COOJIOIEHNE TpaBUi TOBEIEHUS B MPUPOAE, OXPAHBI
BUJIOB, KOCUCTEM, OHOc(ephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBbS U 370POBbs
OKpyXaromux JoAel (coOmrogeHuss Mep npoduiakThkd — 3a00J1€BaHUMH,
obecrnieueHrne O€30MaCHOCTH KHU3HEACSITEIbHOCTH B UYPE3BBIYAMHBIX CUTYyalHsIX
OPUPOJHOTO U  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUWM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOyYarOIIUMHCS
VHAWBUIYyaJIbHOU oOpazoBaTebHON TPACKTOPUH, CITIOCOOCTBYIOIICH
NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUU C
WH/IMBUIYAJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHoOHa.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YIIIyOJIeHHOM
ypOBHE cpeaHero obiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 gaca B Hezielnto).

Ot60p opraHu3anMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHHUS OMOJIOTHH
OCYIIECTBISIETCS C y4ETOM CHeIM(HUKU €ro CoAepKaHWs W HampaBICHHOCTH Ha
NpOAODKeHHE OWOIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIMSIX CPETHETO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

OO0s13aTeNIbHBIM YCIOBHEM MPU O0yUYEHUU OMOJIOTHH HA YTIyOJIEHHOM ypOBHE
SBIISIETCSL TIPOBEJEHUE JIA0OpaTOPHBIX M MpakThuyeckux pador. Taxxke ydactue
0OyJaromuxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIENOBATENLCKUX padoT,



TEMAaTUKAa KOTOPBIX ONPENENAETCA  YYUTEIEM Ha OCHOBE  HMMEIOLIMXCS
MaTEepUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOIHBIX YCIOBHM.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnepkanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B NPOBEPKY
rocyaapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHON €CTeCTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OWOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAUIIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapsuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunukos, H.
. Baunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U X U3YyYEHHUE

JKuBble cuUCTEMBI Kak NpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTb, U3MEHUYNUBOCTD, POCT U Pa3BUTHE.

YpOoBHU OpraHu3allid KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOunochepusiii. Ilpoueccbl, Mpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yyenue xuBbIX cucTeM. MeToasl Ononoruyeckod Hayku. HaOmionenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alvs, MeTaaHanus. l[londarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [lnaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Oumosormueckux gaHHBIX. OIEHKA JOCTOBEPHOCTH MMOTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXeHUS pe3yJIbTATOB JKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponib», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU >XUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

JlaGopatopHble U MpakTUYeCKUue pabOThl C UCHOIB30BAaHUEM O00OPYIOBAHUS
«Touka pocray.

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME sl IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUMHUIIA KuBoro. Mcropus
oTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas reopus (T. [LIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHbIE TMOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPHH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpomarorpadus, 37aeKTpodope3, METOJ MEUYEHBIX aToOMOB, AU(QepeHInanbHOe
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. Jleenryk, T. [lIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuubl 1 cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBII MHUKPOCKOID,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

JlaGopaTopHble U TPAKTUYECKHUE pabOTHI C MCIIOJIH30BAHUEM OO0OpPYIOBaHUS
«Touka pocray.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUATbHBIX KJIETOK.

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

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKUM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPODIEMEHTHI.
Bona u €€ posib Kak pacTBOPUTENS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUU
KJIETKH, TETUIOPETYISIIuu. MuHepanbHbIe BEIIECTBA KJICTKH, UX OHMOJIOTHYECKas
posib. POJIb KATHOHOB M AaHUOHOB B KJIETKE.



Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUWHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€JKOBOM MoieKyibl. [lepBuunas
CTpyKTypa Oenka, TMeNnTHIHas CBS3b. BTopuuHas, TpeTWdHas, YETBEPTHUUHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kriaccudukamuss — Genkos.
buonorudeckue GpyHkunu 6eakoB. [Ipuonsi.

VYrneroasl. MoHOCaxapuabl, TUCaXapu/ibl, OJIMTOCaXapuabl U TOJIUCAXAPU/IBI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununer. M'mapodunbHO-THApOGOOHBIE CBOMCcTBa. Kiaccubukaiys JTUIUIO0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cniupans. MectonaxoxaeHue u ouonornueckue gynxuun JJTHK.
Bunel PHK. ®yukunun PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYUKU, UX (DYHKIIH B
kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
cocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekynl. Mooeruposarue
CcmpyKmypbol U QYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHu4ecKull cunmes 6UOMONIEKY]L U UX HENPUPOOHBIX AHALO208.

JleMoHCcTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupojie», «PacrpeneneHne XuMUIECKUX 2JIEMEHTOB B )KUBOU MPUPOIEH.

Tabnuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBooBy, «CTpoeHre MoJIeKyn JHUnuaoBy», «HyKIeMHOBbIE KHCIOTBHIY,
«Ctpoenne Mosnekyibl ATOy.

JlaGopatopHble U MpaKTHYECKUE PadbOThl C UCMOJb30BAHUEM O0OPYIO0BAHUS
«Touka pocray.

O6opynoBaHue: XUMUYECKasl MOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHHE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».



Jlabopatopnas  pabdora  «lccienoBaHue — HYKJIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue 1 QyHKUMH KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuoruyeckas. CTpyKTypHO-
GbyHKIHOHATIBHBIE 00pa30BaHUs KJIETKH.

CtpoeHure npoKapuoTUIECKOu KieTku. Kinerounast cTeHka OakTepuil U apxewu.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHoOT B OMOIIEHO3aX.

Crpoenue U (GyHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOpT BELIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: NMacCUBHBIN
(muddysus, obneruénnas auddysus), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomynponunaemocts MeMmOpanbl. Pabotra HaTpuii-
KaJJMEeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, darouuTo3. Dx3o1uTo3. Kierounas
creHka. CTpykTypa U (QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

Hutomna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
kieTkdn. OnHOMeMOpaHHbIE OpraHouibl KIETKU: HHAOIJIa3MaTH4ecKas CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. Imaakuii  (arpaHyssipHBIA)  3HIOIUIA3MATUYECKUN
petukynyM. CekperopHas ¢yHkius anmapata ['onsmku. Moougurkayus 6enxos 6
annapame [onvoocu. Copmuposxka bOenkos 6 annapame Ionvoxcu. TpaHcropt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKH:  MHUTOXOHJPUH,  IJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenune U (PyHKIIMM MHUTOXOHIpuiM u rmiactun. [lepBuunsie,
BTOPUYHBIE W CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOIUIACTBI, XPOMOILIACTBHI, JIEUKOIIJIACTHI BHICIINX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIETKH.
Axmunogvle KOMNOHeHmbl Hemblueunblx Kiemok. MukporpyOouku. KieTounbrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enKOBBIA MaTpukc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpOMOCOM B HWHTEppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku



XpOMaTWHA — THUCTOHBL. JluHamuxa s0epHou 00010YKU 6 Mmumose. HoepHbiil
Mpaucnopm.

Kinerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu

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

Tabmupl 1 cxeMbl: «CTpoeHHE JYKApUOTHUYECKOM KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHIPUIY, «Aapo», «CTpoeHne NPOKAPUOTHIECKON KIECTKIY.

JlaGopaTopHble U TPAaKTUYECKUE pabOThl C UCIOJIB30BAHUEM OO0OpPYIOBaHUS
«Touka pocray.

OOopynoBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTsl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHBIX KIETOK.

JlabopaTtopnass paOora «l3ydyeHue CTpOEHHS KIETOK Pa3IUYHBIX
OpraHUu3MOB.

IIpakTuyeckas padora «/3yueHune cBOMCTB KJIETOUYHON MEMOpPAHBI».

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIN3A B
PACTUTENIbHBIX KIETKAX).

IIpakTnueckas  padora  «l3ydeHue  [BWKEHUS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpallleHUE JHEPIUH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIIISIINS — IBE€ CTOPOHBI MeTaboimm3Ma. Tumnsl oomMeHa
BEIIIECTB: aBTOTPO(HBIA W TeTepoTpOdHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpolieccax. OJHepreTuueckoe obOecrnieueHne KieTku: mnpeBpamieHne ATD B
oOMeHHBIX Tporieccax. DepMEHTAaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOpoB. benku-
aKTUBATOPHl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKcuceHHbIll U OKCcuceHHbIl Gomocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOoIacToB B IpoLecce
dotocunteza. CBetoBas u TeMHOBas Gaszbl. Domoovixanue, Cs., Cy. u CAM-munul
gdomocunmesa. 1lpoayKTUBHOCTh (oTOCHHTE3a. BiusHuEe pa3nuuHbIX (haKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHNE OaKTepUH, >KEIe300aKTeprH, cepoOaKTepuH, BOJOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.



Anaspobubie opranusmbl. Buabl Opoxxenus. IIpomykTel OpokeHHS U HX
WCIIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTENN OOJIE3HEM.

AspoOHbIe OpraHU3MBI. Oranbl HHEPrETUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACHIETUICHUE TITIOKO3bI.

buonornueckoe oKucIeHUE, WU KIETOUYHOE AbIXaHue. Pojib MUTOXOHIpUI B
npoleccax onojgornyeckoro okucienus. lukmmueckue peakunn. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepeusi memoOpanHozo epadueHma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszel. IlpeuMmyrecTBa a’poOHOTO IMYyTH
oOMeHa BellleCTB nepes] aHadpOOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Hoptpersr: k. Ilpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourenberapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTUUECKUil 0OMen», «buocunTes
oenkay, «CtpoeHue pepMeHTa», «XEeMOCHUHTE3M.

JlabopaTopHble U NPAaKTUYECKUE pabOThI C MCIOIb30BaHUEM O0OPYJOBaHUS
«Touka poctay.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYIOBaHMUE JJI MPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora  «l3ydeHue  KAaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

Jlabopatopuasi pabGora «/3yueHue (HEepMEHTATUBHOIO PpACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnasi paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun marpuuHoro cunrtesa. [IpuHUINN KOMIUIEMEHTAPHOCTH B PEAKIUSAX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuus — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsiums u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcenoBust O6uocunTeza Oenka. KomupoBanue amMuHOKUCIOT. Posib pubocom B
OonocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2enog. OpraHusalus TeHOMa y
MPOKAPUOT U IYKApPUOT. Peryisiius akTUBHOCTHM T€HOB y NpoOKapuoT. ['mmortesa
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccu 2eHo8 y



aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsaius oOMEHHbBIX
IIPOLIECCOB B KieTkKe. KiieTounblil romeocTas.

Bupycel — HekiieTouHbie (hOPMBI JKU3HU B 00IUTaTHBIC TTapa3uThl. CTpocHUE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamnas mpanckpunyus, pegepmasa, UHmezpasa.

Bupychrie 3a0oneBanus 4enoBeka, >KUBOTHBIX, pactenuit. CIINJ], COVID-
19, coumanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayua u anaruz 6onvuwiux maccugos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie hynkyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCTpanun

[Toptpetsi: H. K. Konb1ios, /. Y. IBaHOBCKUIA.

Tabnuiel u cxemsl: «brocuaTe3 O€nKay, «I'eHeTHYECKH Kom», «Bupych»,
«bakrepuodarm».

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA».

Tema 8. 7ZKu3HeHHbII HUKJI KJICTKU

Knerounslii 1uki, ero mnepuoabl W peryisinusa. Wurtepdaza u  Mutos.
Oco0OeHHOCTH TIpolleccoB, MpoTekariux B uHTepdasze. [loAroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) IEPUOIbI HHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner permmkanuun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, aAHTUNAPAILIEIbHOCTb.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TenomMepaza. XpPOMOCOMHBIA HAaOOp KJIETKM — KapuOTHUIl. JIUMJIOWAHBIA W
rariouAaHbelii  Habopsl  XpoMocoMm. ['omonornusnsle  xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xmerkm — wmuto3. Craguu MHUTO3a W TPOUCXOJAIINE B HUX
nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiorndueckoe 3HaueHUe
MHTO3a.

Perynsuuss mutotnueckoro nukia kiaetku. [Iporpammupyemas KiaeTodyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmaperus u euberu kKiemox. «lL{ugposas
KllemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM ITMKII KIETKW», «MuT03», «CTpocHHE
xpoMmocom», «Permmukarus JTHK.



JlaGopatopHble U MpakTUYecKUue paboThl C UCHOJIB30BAaHUEM O0OOPYIOBAHUS
«Touka pocray.

OO0opynoBaHHE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOPEIIKA JIYKa».

Jlabopatopnass  padora  «l3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MHKPOIIPENapaTaxy.

JlaGopaTopnas pa6ora «Habmonenne MuTo3a B KJIETKaX KOHYMKA KOPEIKa
JdyKa (Ha TOTOBBIX MUKPOIIPENaparax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpraHU3MOB. OpnHOKNEeTOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHHS U JKU3ZHENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3moB. bakTtepuu, apxeuw, OJHOKJIETOYHbIE TIpUOBI, OJHOKJIETOUHBIE
BOJOPOCIIN, APYTHE MPOTUCTHI. KOJIOHNAIBHBIE OPraHU3MBI.

B3anMoCBs3p 4acTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucreMbl opraHoB. OpraHnsM Kak eIuHoe nemnoe. ['omeocras.

Tkanu pacreHuid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAsA, TPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacnoIOXKeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: DIUTEIMAJIbHAA,
COCJIMHUTENbHASA, MbIIIEYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
pAacIIOOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeka. DyHKIMN OPraHOB U CUCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeuHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. llorymomenue BOABI, YIVIEKHCIOIO ras3a W
MHHEPAJIBHBIX BEIIECTB pacTeHusAMM. lIutanne xuBOTHBIX. BHyTpunosnoctHoe n
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MUILIEBAPUTENBHOrO TpakTa. I[lumeBapurenbHble kenesbl. [lnieBapuTenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuii. J{prxanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.



OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX YKUBOTHBIX.
JlpIxarenbHas cuCTEMa YeloBEeKa. MeXaHW3M BEHTWDALMM JETKUX Yy ITHUL U
MIIeKonuTaomuX. Perymsmus npixanus. J{prxarenbHble 00BEMBIL.

TpaHCIIOPT BELIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHHIA.
TpaHcriopT BemecTB y XKUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpameHus. OBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOUYHBIX >KUBOTHBIX. Pabora
cepala u €€ peryisuus.

Brigenenue y opranu3mMoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKparturenbHble Bakyonau. Opransl BbleneHus. PuibTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICIECHUS.
CBs13b TIOJIOCTH TeNa ¢ KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Beinenenue y
MO3BOHOYHBIX JKMBOTHBIX U yesioBeka. [louku. CtpoeHue u (QpyHKIMOHUPOBAHUE
He(poHa. OOpazoBaHKHE MOYH Y YEJIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuil M UUCThl MNPOCTEHINMX. 3alUTa Y MHOTOKJIETOYHBIX pAacCTEHUM.
Kyrtukyna. CpencrBa macCCUBHOM M XUMHUYECKOM 3aIUThl. DUTOHIUABI.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3Ma ot Oosne3Hed. IMmyHHas cucteMa uenoBeka. KietouHblil u
TYMOpaJbHbIA UMMYHUTET. Bpoxa€HHBIA W NpUOOPETEHHBIN crenupuIecKuii
UMMYHUTET. Teopusi KIOHaIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuet, C. Tonerasa). BocnnaniurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTte ¥ peryisiius |y  OpraHusmoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PazgpakumMocTe W perymanus y
pactenuid. PocToBbIE BelIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pedrexTopHas peryisiius y >KUBOTHBIX. HepHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas peryisuus U 3HIAOKPUHHASA CUCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3bp HEpBHOW M SHIOKPUHHOW cucTeM. [ umnoTtaniamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmunpl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocimy», «bakrepumn», «lIpocrerimme», «Oprasbl LBETKOBBIX PACTEHUI,



«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHHE
HaceKoMbIxX», «TkaHu pacrenHuit», «KopHeBblie cuctembly, «CTpoeHue cTediis,
«CTpoeHre NHCTOBOM IUTACTHUHKW», «TKaHW >KUBOTHBIX», «CKEJIET 4YeIOBEKa,
«IInmeBapurenpHas cucrteMa», «KpoBeHocHas cucrema», «JlpIxaTenbHas

cucrema», «HepBHas  cucrema», «Koxka», «MsbllleyHas  cucTEMay,
«BpiienuTenbHas cUCTEMa», «DHIOKPUHHAsA cHUcTeMay, «CTpOEHHE MBILIIIBDY,
«Ummynurer»,  «KumeunonosoctHeie», «CxeMa  OUTaHUS  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOEHUE TUIAPHDY,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHHEe HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema sarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBuas  cuctema  nrtuny, «HepBHas — cuctema
MIIEKoUTaromux», « HepBHas cuctema yenoBeka», «Pediexcy.

JlaGopatopHble U MpakTUYecKue paboThl ¢ MUCHOIb30BaHUEM O00OPYAOBAHUSA
«Touka poctay.

OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJIHOKIETOYHBIX
OpraHU3MOB, MHUKpPONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, WIJIOKOXXHUX, KUBBIC AK3EMIUISIPbl KOMHATHBIX PACTEHUMU, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHUE JJI1 JEMOHCTPALIMH IOYBEHHOTO ¥ BO3YIIHOIO TUTAHUS PACTEHUH,
pacuierieHns Kpaxmalia u OelKoB Mo 1eMCTBHEM (PEPMEHTOB, 00OPYAOBAHUE IS
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUHN, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW pacCTeHHIN.

JlabGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

®opmbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKIJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnosoro  pa3MHOXEHHUS:  TOYKOBAaHHWE,  CIOPYJISALUA,
(dbparmeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBele kieTkn, win rameTtsl. Meino3. Craaun
meno3a. [loBenenune xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO TIporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

IIpenzaponsiieBoe pazsutue. ['amerorenes y :kuBOTHBIX. [1010BbBIE Kee3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTenorenes.



NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — oOna u3 2naeuvix npooiem dSMOPUOIOCUU.
Konyenyua mopgoecenoe u mooenu mopghocenesa. Ctaauu >MOpHOTreHE3a
KUBOTHBIX (Ha mpumepe Jirymku). JpoOnenwe. Tumbl  apoOieHwUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKOMHUTAIOUIMX. 3apOABIIICBbIE JUCTKU
(racTpyssinus). 3akiaJKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHME 4YacTell pa3BUBAIONMIETOCS 3apojbliia (dMOpHOHANIbHAS WHIYKLUS).
3akilagka IUIaHAa CTPOCHHUS JKMBOTHOTO Kak pe3ynbTaT HEpPaApXUUECKUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha 5MOpHOHANIBHOE pa3BUTHE Pa3TUUYHBIX
(baKTOpPOB OKpYKAIOMIEH CPEIbI.

Poct u pasButne XuBOTHBIX. [locTamOpuoHanbHblii nepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE NPSIMOIO0 M HENPSIMOTO
pPa3BUTHS, UX PaCHpOCTpaHEHUE B Mpupoje. Tumesl pocta >KUBOTHBIX. DakTOpHI
PEryJIIU POCTa KUBOTHBIX U yeroBeka. CTaiuyu MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
JKU3HEHHOM IuKIe pacTeHud. OOpa3oBaHMe CIOp B Ipolecce Meio3a.
['amerorene3 y pacreHud. OIDIONOTBOPEHHE M PAa3BUTHE PACTUTENIBHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHHu3MBbl pETYISIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCcTpauumn

[Toptpersr: C. I'. HaBammun, X. [lIneman.

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXeHHE», «THUIBI OECIIOIO0ro
pa3MHOXeHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHOXeHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HempsMoe pa3Butue», «Pa3Butrhe wMaiickoro xyka», «Pa3Butue capaHum,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOW  KamycThl», <« KU3HEHHBIM 1K  MXay, <« KU3HEHHBIM  ITUKII
MarnopoTHUKA, «KU3HEHHBIN IIUKIT COCHBD».

JlaGopaTopHble U TPAKTUYECKHE paOOTHI C MCIIOJIH30BAHUEM OO0OpPYIOBaHUS
«Touka pocray.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPONpPENaparhl SHIEKICTOK H
CIIEpMAaTO30U10B, MOJIENb «I MK pa3BUTHS JISATYIIKW.



JlabGopaTopHasi padora «/3yueHue CTpOEHHUs MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpEnapaTax.

IIpakTnueckas padora «BpIABICHME NPU3HAKOB CXOJCTBA 3aPOABILIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — HayKa 0 HaCJIeJACTBEHHOCTH M W3MEHYUBOCTH
OPraHNu3MoB

Hcropust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. PabGoter T
Mennens, I'. ne ®puza, T. Moprana. Poiib 0T€4E€CTBEHHBIX YUYEHBIX B PA3BUTUU
renetuku. Padoter H. K. Komwitosa, H. Y. BaBunora, A. H. bemnosepckoro, I'. .
Kapnieuenko, 0. A. ®unmumuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHITUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA U PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METO/ABl  TCHETHKU:  THOPUIIONOTUYECKUH,  IUTOJIOTUUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH.

JlemoHcTpanuu

[Toptpetsl: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benosepckuii, I'. /I. Kapneuenko, FO. A. ®mwmnuenko, H. B.
Tumodee-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToJIbl TeHETUKIY, «CXeMBbI CKPEIIUBAHUS.

JlaGopaTopHble U TPAKTUYECKHE PabOTHI C MCIIOJIH30BAHUEM OOOpPYIOBaHUS
«Touka pocray.

JlaGopaTopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HUCCIECIOBAHUN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Mengens — 3aKkoH

eAMHO00pa3usl ruOpUI0B MepBoro nokojeHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIIEIUIEHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBanus. ['unores3a 4yucToThl raMmer.

AHanusupyroniee ckpenBanue. [TpoMeKyTOuHbI XapakTep HaclleIOBaHU.
Pacuieruienre npu3HaKoB MIPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HAcJelIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKpEILBaHUS.

Cuerniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICJOBAaHUE TI'€HOB, HAPYILUICHHWE CLEIUICHUS MEXAY I'€HaMHU. XPOMOCOMHas
TEOPUS HACIECTBEHHOCTH.



['enernka nosa. XpoMOCOMHBIA MEXAHU3M ONPEIEIECHUS M0Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporamMeTHbId Moja. ['eHeTmuyeckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLHETUIEHHBIX C ITOJIOM.

['eHoTHN Kak nenocTHas cucrema. [lneiiorponus — MHOKECTBEHHOE JACHCTBHE
reHa. MHOXECTBEHHbIN auienn3M. B3auMoAeicTBHE HEaIEIbHBIX T'EHOB.
KommnementapHocts. Onuctas. [lonmumepusi.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakKe (PU3MOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIHMA.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MUKpOOHOM». ['eHeTHdyeckue acneKTbhl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHONW MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHHU3MOB.

JleMoHCTpanumn

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

Tabmuubl u cxemsl: «IlepBbiii 1 BTOpoil 3akoHbl Menpens», «Tpetuit 3aKoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernyieHHOEe Hacle/l0BaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denoseka», «Kapuotun npozoduib», «Kapuotunm mOTULBDY,
«MHOX€ECTBEHHBIN alIeNIN3M», « B3auMo1ericTBUE TEHOBY.

JlaGopaTopHble U TPAaKTUYECKHUE pabOThl C MCIIOJIH30BAHUEM OO0OpPYIOBaHUS
«Touka pocray.

OOopynoBanue: MoOAENb JJIA JEMOHCTpAalMU 3aKOHOB €IMHOO0Opa3us
rUOpUJIOB TIEPBOTO TIOKOJICHHMSI M PACIICIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHMUS IPU3HAKOB, MOJEIb A
JEMOHCTpALlMM CLEIJICHHOIO HACJIEIO0BAHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jpo3zoduina.

IIpakTuyeckas padora «l3ydyenwe pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

IIpakTuueckass  paGora  «lM3ydyeHue  pe3ylnbTaToOB  JTUTHOPUIHOTO
CKpEIIUBaHUS Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTMNa W cpeabl mpu  GopmupoBaHuu (peHoTHNA.
N3meHunBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NPU3HAKU. BuUabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

Moaudukanuonnass u3MeHYMBOCTb. Ponb  cpeasl B (hopMUpOBaHUU
MOAU(PUKALMOHHON KM3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuanuoHHBIN
psin u BapuanmonHas kpuBas (B. HMoranmncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHUYUBOCTH.

['eHoTHIIMYECKash U3MEHUYUBOCTh. CBOKCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.



KomOunaTtuBHass M3MEHYMBOCTH. Meio3 M TMOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATHBHON M3MEHYMBOCTH B CO3JIaHUHU
TEHETUYECKOr0 pa3HoO0pa3us B Mpeeiax OJJHOTO BUA.

MyTanuoHHass W3MEHYMBOCTb. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYIUMPOBAaHHbIE MyTauuu. SaepHble U
nuTora3MaTudeckue myrtanuu. CoMaTUYecKue W MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BIUSHUE HA OPTraHU3MBI.
3aKOHOMEpPHOCTU MYTAIMOHHOTO IIpoIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnencTBeHHoM m3meHunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUHMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos &
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMO8.

JlemoHcTpanuu

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

Tabmuuet u  cxembl: «Buasl usmeHuumBOCTH», «MoaudukanoHHas
W3MEHYMBOCTEY, «KomOnHaTuBHAS H3MEHYMBOCTHY, «Merio3y,
«OmnonoTBopeHuey, «I eHeTndeckue 3a0oieBaHus YeIoBeKay, « Buabl MyTaiuii.

JlaGopaTopHble U TPAKTUYECKUE pabOThl C MCIIOJIB30BAHUEM OO0OpPYIOBaHUS
«Touka poctay.

OOopynoBaHue: XHUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PAacTEHHI,
pUCYHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIaMHU U3MEHYUBOCTH.

JlaGopaTopHuast padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckas padora «Mytamuu y apo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHasi MporpamMma HCCIEIOBaHUSI T'€HOMa
4yenoBeka. MeTonbpl  M3y4E€HUsS ~ TE€HETHMKH  YEJIOBEKAa: TIEeHEaJlOTMYECKH,
OJIM3HEIIOBEIN, IIMTOr¢€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONpENEIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[TIIP-ananu3a. HaciaeacTBeHHbIe 3a00IeBaHUs YelIOBEKa. | €HHbIC 1 XPOMOCOMHBIC
Oone3HH 4YesnoBeKka. boJie3HM C HACEACTBEHHOM MPenpacroioKEHHOCTbIO.
3Ha4YCHUE MEAUIIMHCKOW T€HETHKHU B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a0oeBaHUl 4YenmoBeka. MeanKo-TeHeTUUeCcKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HEeTHYECKOTO Tpy3a». ITUUYECKUE acCHEeKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.



['enerndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YeEJIOBEKa K
bU3MYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KaroIIen cpeapl. | eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JdeMoHCcTpaIuA

Tabmuubl u cxemsl: «Kapuotun dyenoBeka», «MeTollbl U3y4EHHUS] TEHETUKHU
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanuss W CEIEKUUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALUH.
Yuenne H. WM. BaBumoBa o IleHTpax mnOpouCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHUWl. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHU U TOPOJT
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSIIOB B
HaclleICTBEHHOM u3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJICKIIMOHHOM pabOTHI.

MeTonbl ceneKlMOHHON padoThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
VHIUBUTYaJIbHBIM. OTarml KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKH
dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ[  CEJICKIIMOHHOW  paboThl.
PanmnanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTyPHBIX
dbopm opranu3MoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekoMmOuHanTHBIX JIHK 17151 mosmydeHnust iCXOAHOTO MaTepurana sl CeJIeKIIUU.

[Tomyuyenue MTOJIUILIIOUIOB. BryTtpusnnosas rHOpUIN3aIINSL.
brnuskopoacTBEeHHOE — CKpelMBaHWe, wid  WHOpuauHr.  HepojcTBenHoe
CKpellluBaHue, Win ayropuauur. 'erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rulOpuauzauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMU PACTEHUH U )KUBOTHBIX. «3eéHas
DEBONIOYUAN.

CoxpaHeHUE UM U3YUYEHHE T'CHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKAX  poaWYed sl CO3[aHUs  HOBBIX COPTOB U THOpPHUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamul CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOTHBIX
8 YeJAX YIYUUEeHUs CYWeCcmeyIouWux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeodosuvlx uoeti U nepcneKmueHbX MexHoI02UlL.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.



Tabmuis! 1 cxembl: «LIeHTpBI MPOUCXOXKAECHUS U MHOTOOOPa3Hsl KyJIbTypHBIX
pacTeHui», «3aKOH FOMOJOTMYECKHUX PSJIOB B HACJIEACTBEHHOW W3MEHUYMBOCTH,
«Metogpl cenekuun», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTtopHas padora «/3ydyeHne cOpTOB KyJIbTYpHBIX PACTEHUN U IOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTeHun».

IKckypeuss «OCHOBHBIE METOABI M JOCTMIKEHUS CEJIEKIHMH PAacTEHUU U
YKUBOTHBIX (Ha CEJIEKIIOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AHCTBO, B JIAOOPATOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAas OMOJIOTHS

OOBEeKThI, UCHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIE
KYJIbTYPBI, MHUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunonHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHUEe, TMOIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJEnHe. Mukpoouosornueckuii cuHte3. OOBEKTbl MHUKPOOHOJIOTHYECKHX
TexHoJsioruid. [Ipon3BoacTBO O€nKa, aMUHOKHUCIIOT U BATAMUHOB.

CoziaHre TEeXHOJOTMi U MHCTPYMEHTOB ILIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIBIO MMOJYyYEHHs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUAOIIHECS B MPUPOI€ OMOCUHTETHYECKHUE MYTH.

Kierounasa unxkeHepusa. MeToasl KyJIbTypbl KIETOK W TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss ©  COMaTHUYECKHUN
sMOpuorenes. lcmonp3oBaHWE TalIOUIO0B B CEICKUMH pacTeHui. [lonyuerue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKAOHATbHbBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOoHCTpyKuus
AWIEKIIETOK U KIIOHUPOBAHUE XKMBOTHBIX. METON TpaHCIJIAHTALUU SEP KIETOK.
Texunonocuu  0300posreHUs, KYIbMUGUPOBAHUsL U MUKPOKIOHANbHO20
DA3MHOIICEHUSL CENIbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMOCOMHass W Te€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pexkomonHanTHbix J{HK. Cozoanue mpanceennvix opeanuzmos.
JlocTmxeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPHH.
DKOJIOrM4eCKHEe U ATUUECKHUE TPOOJIEMbl T€HHOW HHKEHEPUH.

Menmuuuackue 6morexnonoruu. [locrrenomuas nudposas menumuHa. [TLP-
JMAarHocTika. MeTa0oJIOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHaliu3 MpoTeoMa
YEeJIOBEKA I OLIEHKH COCTOSIHUSL €r0o 340pOBbs. M CIOnb30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanust paka. 3D-Ouommkenepuss g pa3pabOTKU
(byHIaMEHTaJIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTMH, CO3/1aHHS KOMILUIEKCHBIX
TKaHEW CoueTaHWEM TEXHOJIOTHH TPEXMEPHOTro OMompwHTHHTA W cKaddonmaunara
JUISL PELIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIUHBI.



Co3nanune BEKTOPHBIX BaKIMH C IENbI0 00OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T BOo3Oyauteneid OPBU, ycTaHOBIEHHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢ynkmonupoBanus PHK-coneprkammx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHCcTpauu

Tabmumpt u cxemsl: «Vcnoap30BaHUE MUKPOOPTAaHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nmkenepus», «I eHHass UHKEHEPUs».

JlaGopaTopnas padora «/3yueHne 0ObEeKTOB OMOTEXHOIOTUIY.

IIpakTuyeckas padora «llosydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

JIKCKypcHusd «DBHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTEIIBHAS CHUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE POU3BOACTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue m pa3sBUTHE 3BOJIONMUOHHBIX INpeIACTABJICHUHA B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrokylye cuiibl 3BOTIOIUK BUAO0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS  OpraHW3MOB, HACJEACTBEHHAs HW3MEHUYMBOCTh, Ooprba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunrerndecko Tteopun sBoitonnu (CTI). HelTpanbHas
teopust dBomound. CoBpeMeHHas JBOJIOUMOHHAs  Ouojorug. 3HAYEHHE
HBOJIFOLIMOHHOW T€OPUH B OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu

IToptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHnii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBanue», «llopoasl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[1opoasl JoOMamTHUX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOWIEHHUS JIBHXKYIIUX CHUJ 3BOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUUECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tomynsinus Kak 3J€MEHTapHas eAuHuLa 3BOIOUUNA. COBPEMEHHBIE METObI
OIICHKM TEHETUYECKOTO Pa3HOOOpasuss M CTPYKTyphl momyisnuid. 3Mmenenue



reHooHAa MOMYJSIMM KaK 3JEMEHTAPHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitnoepra.

OnementapHbie (aKTOPbl (IBMKYIIHE CHIIBI) SBOMIONUH. MyTallmOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeld reHoB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHHMs 4YacTOoT aiened B nomymanusx. Oddexr
ocHOBaTenA. IDggexm oOymouiiounoco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
pasnoobpazus: npuuunsl u creocmeus. llpossenenue s¢hgpexma Opetigha 2enos 6
oonvuux U manvlx  nonynayusx.  Mwurpanuu.  M3onsauus oMy
reorpadudeckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKast (pernpoayKTUBHA).

EcrectBennbiii oTOOp — HampaBiswonmid (akTtop 3BoMOIUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWKYIIWWA, CTAaOWIM3UPYIOLIUKA,  pPa3pbIBAOIIMIA
(mm3pynTuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W 3BOJIIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHMKPOIBOJIIOLUU.
Bo3HuKHOBEHHE  MpUCNOCOOJIEHU y  Opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl nprucnocoOieHnii y opraHu3MoB: MOp(]OIoruyeckue,
¢dusnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTb
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkpurepuum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOIOIMU. M3o0msius — kitodeBor (aktop BuaooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIoNaTpUYECKOe (reorpaduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE»  (MOJMILIOUIN3AIINS,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb 3BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHHsi OMopa3zHooOpaszusi. MUKpPOIBOJIONMS U KOIBOJIIOIUS MMApa3UTOB U UX
X0351eB. MexaHu3mMbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «MyTanuoHHass HM3MEHYMBOCTHY, «llomynsmuonHas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBuwxymue
CWJIBI DBOJIFOITUNY, «DKOJIOTHYECKAsT MU3OJSAIUs MOMYJIAINi CeBaHCKOU (openmy,
«l'eorpadmueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiny, «IlonynsiiuoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KepPTB», «Cxema
JEUCTBUSL ©CTECTBEHHOTO 0TOOpa», «®Dopmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaemsie», «lIokpoBUTEIbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Duznonornueckue agantanuny», «lIpUcnocOOIEHHOCTh OpPraHu3MoOB U €€



OTHOCUTENBHOCTBY, «Kputepun Buaa», «Buupl-nBoHUKN», «CTpyKTypa BuAa B
npuposie», «Crnocodsl BuaooOpazoBanus», «l eorpaduueckoe BUI000pa3oOBaHUE
TPEX BUAOB JAaHABIIEH», «IDKOJIOIMYECKOE BUIAO00PA30BAHUE BHUJIOB CHHUID),
«ITomumionasl pacteHuit», «KamycrtHo-peneunblii ruopu.

JlaGopaTopHble U TPaKTUYECKUE pabOThl C MCIOJIB30BAHUEM OOOpPYIOBaHUS
«Touka pocray.

O6opynoBanue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydelia MTUIl U
3Bepeil C MpuMepamMu pa3lIMYHBIX MPUCIIOCOOJICHUH, Yydena MTHUIl U 3Bepei
pa3HbIX BHUJAOB, TrepOapuu pacTeHUd OJM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3IMYHBIMH CTIOCOOAMH.

JlabopaTtopHasi padora «BbIsiBIIeHHE W3MEHUYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTtopnas  paGora  «IIpucnocoOnreHuss  OpraHu3MOB U  HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTtopnass paGora «CpaBHeHUE BHUJOB IO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTONOrM4yeckne MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomnsle QGopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl M3ydeHus 3Borouuu. CpaBHeHHE (GIIOpHI U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue oGnactu 3emund. Bumbl-
SHAEMUKH U PEJIUKTHI.

OMOpPHUOIOrMYECKHE U CPABHUTEIBLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIONMU. ['eHeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOT€HE3a M TOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  QHAJIOTHMYHBIE  OpraHbl.
PynumenTtapabsle  opraHbl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMHMYECKHE M  MaTeMAaTUYeCKMe  METOJAbl  HW3YYEHHsS  DBOJIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBbIE METOAbl MOCTPOEHUs (HUIOr€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLMSA TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuUiIa) dBOONUU. [Ipunyun cmenvl QyHKYuUllL.
HeoOpatumocTs 3Bommonnu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIOB
DBOJIOLIHH.

JemoHcTpanuu

IToptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkenb.

Tabmuubl 1 cxembl: «DUIOTCHETHUECKUI PSIT JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepbl»,  «Creronedansyy,  «Punmodute»y,  «CemMeHHBIC
nanopoTHukn», «buoreorpapuueckue 30Hb 3emiun», «peid) KOHTHHEHTOBY,



«Penukte», «HauanbHble cTaguu SMOPHOHAIBLHOTO Pa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTUYHBIE OpraHb», «PyIUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI dYeloBeKa M ImUMMaH3ey», «[aBHbIE
HaIpaBJICHUS IBOJIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH IBOJIIOIIUI.

JlabopaTopHble U TPaKTUYECKUE pabOThl C MCIOJIB30BAHUEM OO0OpPYIOBaHUS
«Touka pocray.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSKM HCKOMAeMbIX OCTaTKOB
OpPraHW3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 H
naHcrepmusi. [JloHayuHble PEACTABICHUS O 3apOKJICHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnannannanuy, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTaIlbl HEOPraHUYECKOU 3BOJIIOLIAM. [InanerapHas
(reoyoruyeckasi) JBOJIOIMSA. XHUMHYECKas DJBOIIONUA. AOHOICHHBIM CHHTE3
OpraHn4yeckux BemecTts n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koanepsatnas rumoresa A. M.
OmnapuHa, runore3a nepBu4yHoro OynpoHa J[x. XosnaeitHa, reHeTHUecKas TurnoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yex) um runore3a «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropuss 3emuin U Meroasl €€ u3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass U aOCOIIOTHAsS
rE€OXPOHOJIOrUs. I'€0XpOoHOIOTHYecKas IIKala: 30HbI, 3Pbl, IEPUOJIBI, SITOXH.

HauvanbHbie 3Tambl opraHudeckod HBOMOUMU. [logBIEeHHE U HBOTIOLUA
NEPBBIX KJIETOK. DBONIOLUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHM KaK aHAJIOT MEepPBhIX Ha 3emiie COOOIIEeCTR.
CrpomatonuTsl. [IpokaprOTHI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tambl HBOJIIOLMU BbICHIUX pacTeHUi. OCHOBHbIE apoMOP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosBiieHMe CHOpPOBBIX pacTeHUW U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. [IpoucxoxkaeHue IBETKOBBIX
pacTEeHUM.

OCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XopaoBbIe )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuil u pentwimid. I[IpoucxoxaeHrne MICKONMUTAIOUIMX U



ntur. [lpuHnun xmodeBoro apomopdosa. OcBoeHne O€CO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3emie MO 3paM M NEpHOAAM: apxei, MpoTepo30il,
najgeo3oi, Me3030M, KaiiHO30¥. OOm@as xapakTepucTHKa KiIuMara |
reoJIOTMYECKUX TporeccoB. llosiBleHHE W pacUBET XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — 3KOJOTHUYECKHE KPU3UCHI ITpouuioro. llpuyunnsl u
CJIIEICTBUS MacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHinumnel knaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKHUE TPYIIIbl OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xongeln, I'. Mémnep, C. Munep, I'. FOpu.

Tabnuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onswita JI. [lactepa no
W3YYEHHIO CaMO3apOKIeHUs Ku3HW», «Cxema ombiTa C. Mmmepa, I'. FOpm»,
«JTanpl  HEOPraHWUYECKOW  ABOMIOUHMMN»,  «[ €OXpOHOJOTMYECKas  IIKaiay,
«HauanpHble 3Tarbl OPraHUYEcKo IBOIONUNY», «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cumoOnoreHeza», «CucremMa KUBOW NpUpPOAbD», «CTpoeHue BUPYCAY,
«Apomopdo3bl  pacreHuit», «PuHnOMUTHY, «OIHOKIETOUHBIE BOJOPOCIN,
«MHoroxksieTounble Boaopocin», «Mxm», «llanopotHukm», «l'omoceMeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumedHononocTHbey,
«Ilnockue yepBU», «YnenucroHnoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe XU3HU B
apXeuckom spe», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKON dpe», «Pa3Butue kU3HU B
MaJIE030MCKOM 3pe», «Pa3BuTne )KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Xu3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

JlaGopaTopHble U MpPaKTUYECKUE padOThl C UCIOJIB30BAHUEM O0OpPYAOBAHUS
«Touka poctay.

O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTULl M 3Bepeu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMbIX, MYJSKM OpPraHUYeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  gaGoparopnas paGora «MojenupoBaHUE — ONBITOB
Mumiepa—FOpu 1o n3y4eHno abMOTEeHHOTO CHHTE3a OPTaHUYECKUX COSTMHCHHH B
NEePBUYHOM aTMOchepey.



JlabopatopHass padora «/I3ydyeHHEe M OINKCAHHE MCKOMAEMBIX OCTATKOB
JTPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yyeHue OCOOEHHOCTEN CTpOEHUs pacTeHUM
Pa3HBIX OTHEIOBY.

IIpakTuyeckas padora «/3yyeHue ocCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3aga4u aHTPOMOJIOTHU. METO/IBI aHTPOTIOJIOT U H.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurunosHble
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ZCTBO 4Yen0BeKa ¢ )KUBOTHBIMU. CHCTEMATHUYECKOE MOJIOKEHUE YEIOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTEIIbHO-
MOpQoJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (hU3H0TI0T0-OMOXUMUYECKUE,
noBesieHueckue. OTanyus 4enoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAIBLHOU
CUCTEMBI.

JIBrokymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYeCcKue, COI[UaIbHbIE.
CooTHolieHue OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJNM aHTpoIOreHe3a. PaHHue 4YenoBeKOOOpa3Hbie 00E3bsHBI
(MPOKOHCYJIBI) U pAHHUE MOHTHU/IBI — OOLIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsIH U
JMO/Ie. ABCTPAJIONUTEKN — JBYHOTHE NPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
V3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMUA U IEPBBIM BBIXOJ JIFOJEH
3a  mnpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 0o0mMMIA  TIPEIOK
HEaHIEpTaJIbCKOTO YEJIOBEKa M YEJIOBEKAa pa3yMHOro. YemoBeK HEeaHAEepTAIbCKUN
KaK BHJ JIIOJIEH XOJOJHOrO KiIMMarta. YenoBeK pa3yMHBII COBPEMEHHOrO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a nmpeaenamMu AQpUKH.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO 4esoBeKka. EcTecTBeHHBI OTOOp B MOMYJIAIHSIX
yenoBeka. MyTanMoHHbBIM Tipouiecc ¥ noauMopdusM. [lomynsiroHHbIE BOJHBI,
npeid reHos, murpainusa U «dGdEKT oCHOBATENS» B MOMYJALHUSAX COBPEMEHHOIO
YeJI0BEeKa.

Yenoseueckue pacel. IloHstue o pace. bosmpmme pacel: eBporeonaHas
(eBpaswmiickasi),  aBCTpajoO-HErpouaHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHckasi). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuncTBO  yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh  pacHu3Ma.
[IpucnocoOIeHHOCTh YeNOBEKa K Pa3HBIM YCJIOBHUSIM OKpY)KAIOIIEH Cpebl.
Bmusiaue reorpadmueckoit cpembl W apeidida reHoB Ha  MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKA.



MexauciuruimHapaele  MeToAsl B ¢u3mdeckor  (OMOIOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLIMOHHAS ~ AHTPOINOJIOTUS U MAaJCOaHTPOMOJIOTHS
YEJIOBEUECKUX MOMYJIAIMA. bruoconuanbHple UCCIEIOBAaHUS MPUPOJBI YETOBEKA.
HccnenoBanrie K03BOTIONUH OMOJIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpaMuA

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

Tabmumpt 1 cxembl: «MeToIbI aHTPONOJIOTUNY, «[ 0OTOBHON MO3T ueIoBeKay,
«YenoBekooOpa3ubie 00€3bsiHbI», «CKeNeT 4YeloBeKa M CKeJleT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIME CHIIBI aHTPOIIOTEHE3A», « IBOJIIFOIUOHHOE
IpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIIMNINY, «JleHncoBckuid yenosek» «Heanaepranpubny, « KpomMmaHbOHIBIY,
«IIpenku yenoBeka», «ITanbl IBOJIIOLUHN YEIOBEKA», «Pachl 4eIOBEKay.

JlaGopaTopHble U TPAaKTUYECKHUE pabOThl C MCIIOJIB30BAHUEM OO0OpPYIOBaHUS
«Touka poctay.

OOopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHOJICUCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K KUCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeJoBE€Ka M 4eperna IIUMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
IIMMIIAH3€, MOJIETIA TOPCa MPEIKOB YEJIOBEKA.

JlabGopaTopnass padora «M3yueHne OCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

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

3apoxaeHre U pa3BUTHE 3KoJoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CeseproBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metoasl skosioruu. IlosieBbie HaOMOAEHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpoAHbIE W JlabopaTtopHble. MoJenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY’KarolIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEIOBEYECTBA C MpUpoaor. PopMHUpOBaHUE
AKOJIOTUYECKOM KYJIBTYPbI U 9KOJOTHYECKON TPAMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMmbl: «Pa3genbl skomorumy, «MeToabl skonorumy, «Cxema
MOHHUTOPHHTA OKPYKAIOUIEN CPEIIbD».



JlaGopaTopHuasi padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DKkoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux nenctus. Kimaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOUOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01ue
3aKOHOMEPHOCTH JEUCTBHUS dKojJormueckux Qaxrtopos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CIIEKTpa HAa OPTraHU3Mbl. JKOJIOTUYECKHE TPYMIIBI
pacTeHUN M JKUBOTHBIX 110 OTHOIICHHIO K cBeTy. CHUTHaJbHas poOJib CBETA.
doTONEPUOIU3M.

Temnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHu3Msbl. [IoMKuUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skonorumyeckuid (aktop. IlpucnocoOiieHus pacTeHud K
NOJAJIep>)KaHUI0 BOJHOrO OanaHca. Knaccudukanuss pacTeHUH MO OTHOIIEHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3yILIHAs, [OYBEHHAs,
IyOMHHAsE  MOANOYBEHHAsl,  BHYTpUOpPraHu3MeHHas.  DU3HKO-XUMUYECKHE
OCOOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrnocoOneHuss OpraHusMoB K
JKU3HU B pa3HbIX cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHI KU3HMU.

Kusnennsie @opmbl opranu3MoB. [loHsiTue O JKHU3HEHHOU (Qopme.
JXKuzHeHHble POpMBI paCTEHUM: AepEBbs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa KU3HU.

buoTtnueckue (hakTophI. Buaet OMOTUYECKUX B3aMMOJICICTBUI:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. IlapasutusMm, koomneparus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPaHTCTBO, HaxJieOHNuUecTBO). Herpoduueckue
B3auMoJecTBUs  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHHMS OpPraHU3MOB B Cpefe
obOutanus. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHUSI.

JlemoHcTpanuu

Tabmupl 1 cxeMmbl: «OKosornyeckue (akTopbl», «CBETOBOH CHEKTPY,
«OKOJOTMYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKHUBOTHBIEY», «DHU3HMONIOrHMUECKUE ananTauuu



XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHu3MOB», «bHOJOrMYECKHE PpPUTMBIY,
«Kuznennole  ¢opMbl  pacteHuit»y, <« KuzHeHHeile (QOpPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIMCTBEHHOIO Jiecay, « IKOCUCTEMA XBOMHOrO Jecay, «Llenu
NUTaHus», «XuuHudectBo», «llapasutuzm», «Konkypenmus», «CumOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repbapund pacTeHUHW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PakTOpoB, repOapuu CBETOIIOOUBBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBLIC, TCHENIOOMBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOapuu U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, uydesia NTHUIl U 3Bepei, repOapuu
pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopurtam, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX Cpenax,
repOapu MU KOJUIGKIIMM PACTEHUW ¢ IKUBOTHBIX, OO0JAJIAlOIIUX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKM3HM, Trepbapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B Pa3IM4YHbIX OMOTUYECKUX B3aAUMOJEHCTBHUSIX.

JlaGopaTopnass paGora «BpisBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTtopnass pabGora «BpisBIeHHE NPUCIIOCOONEHUNH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUH U3
Pa3HbBIX MECT OOUTAHUSY.

Tema 8. Ikos10rvsi BUA0B U NMOMYJISAIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOIYJIALMH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0CcOOEHHOCTEW OMOJIOrMH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyisauuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M II0JIOBAasi CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKkoJyioruyeckas CTpykrypa nonyisiuuu. OleHKa YUCIEHHOCTH MOIMYJISIIUH.
JlunaMuka momysisiuu U €€ peryisius. buoTHdyeckuil MOTeHLMANl MOMYJISLHUU.
MopnenupoBanue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHBaHUS. Perynsius YWCICHHOCTH MOMYJSIUNA: Poiib (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSAIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 HKONOTMYECKOM HuIIEe BHaa. MecTtooOutanue. MHoOromepHas
MoJienb Kkosiormueckon Humm Jx.M. XartumHcona. Pasmepbl skxonorundeckou
Hui. [loTeHnnanbpHas U peanTn30BaHHAas! HUILIU.



Bun kak cucrema nomynsuuid. Apeansl BUAOB. BHIBI M UX KU3HEHHbIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpalMid KUBOTHBIX. buosorundeckue
WHBA3UH YyKEPOJIHBIX BUOB.

JleMoHCcTpaMuA

[Toptper: Ix. . XaTunHCOH.

Tabmumbl W cXxembl: «ODKOJOTHYECKHE XaPAKTEPUCTHKU —TOMYJISIIHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HOImyJiasiuum», «Bo3pacTHble  NHpaMuabl
nonyysiiun», «CKOpOCTh  3aceleHUsi [OBEPXHOCTU 3EMJIM  Pa3InYHbIMU
opranuzmammn», «Mogeins 3konorndeckor Humu /. M. XatunHcoHay.

JlaGopatopHble U MpakTUYeCKHue paboOThl C UCHOIB30BAaHUEM O00OPYIOBAHUS
«Touka poctay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOienusi ceMsH  pacTeHUd K
PACCETICHUIOY.

Tema 9. IKos10rus cO00IIECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3M MEXIY
OopraHu3Mamu B OUOIIEHO3E.

Okocuctema kak otkpbitas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTBI, PEIYILEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue unenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOCcHCTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE = TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTUYECKUE TUPaAMU/IbI YK CEN, OMOMAaCChl U SHEPTHUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykueccuu. KnumakcHoe cooOmectBo. bropaznooOpasue u nmoiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHbIe IKOCUCTEMBL. JKOCUCTEMbL 03€D U peK. DKocucmembvl Mopeu U
oKeanos. IKocucmemvl MyHOp, J1eco8, Cmenel, NYCMmulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmuuns
MEXK/Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [‘opojackas
bropa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormdyeckoe wu
XO35IIICTBEHHOE 3HAaYEHHE arpO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix



61008) 8 pyHKkyuonuposanuu sxocucmem. IlepeHOC YHEPTUA U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U AHTPOITOINE€HHBIX BO3JCHCTBUM.

Mexanuszmol 6030elcmeus 3aepA3HeHUl PA3HBIX munoe Ha
cyOOp2aHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€UCMBUSL.
MeTo0510r1sl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOTEHHBIX SKOCUCTEM.

JdeMoHCcTpauuU
[Toptpert: A. JIx. Tencnu.
Tabmuupt u  cxeMbl:  «CTpykTypa  OuoleHO3a»,  «DKOCUCTEMA

ITUPOKOJTUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHBIC
TPYIIBl OPTaHU3MOB B 3KOCHCTEME», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT MTUPAMUIA YUCEI,
«IKonoruyeckas nupamuyia OUOMACChly), «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuunas cykueccus», «BoccTaHOBIEHUE Jeca MOce
nokapa», «JKocucTeMa o3epa», «ATrporeHo3», «KpyroBopor BEIIeCTB W MOTOK
SHEPrUH B arporieHo3e», «[Ipumepsr ypboskocucTem.

JlaGopaTopHble U TPAKTUYECKHUE pabOTHl C MCIIOJIB30BAHUEM OO0OpPYIOBaHUS
«Touxka poctay.

O6opynoBaHue: repOapyuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUIl U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHUCTEMAX).

IKCKYypcusi «IKCKYpCHsl B TUIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
SJIbHUK, HA CYXOJIOJbHBIA UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO).

IKCKYypcusi «DKCKYpCHUsl B arposKOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000ji04ka 3€MIIM, T/€ CYIIECTBYET WIH
CyIlIeCTBOBaJIA XU3Hb. PazBuTHe npejacTaBieHuit o ouochepe B Tpymax J. 31occa.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ coctan. XKuboe
BelecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rI00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEII[ECTB U OMOTEOXMMHUYECKHE IUKIBI (Yriieposaa, a3oTra). PUTMHUYHOCTE sSIBIIEHUN
B Onocdepe.



3oHaneHOCTh Ouochepnl. I[lonsiTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIAHHbIC U IIIUPOKOJIUCTBEHHBIE JIeCa, CTENH, CABAHHBI,
MyCTHIHU, TPOMUYECKHE JIECa, BRICOKOTOPhs. KiuMar, pacTUTENbHBIN U AKUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIx QyHKIUH.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpojie»,
«KpyroBopoT yriepona B mpupoae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiil jgec», «LIupokonmncTBEeHHbBIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii Jiecy.

O6opynoBanue: repdbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0LIas cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHue BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBsl. OxpaHa
MIOYBEHHBIX pecypcoB. 3MeHeHne KiMMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacubie xuuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSL UYEIOBEUECTBA W MPUPOIBI.
PannonanbHOE ~ MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTHYECKOTrO
pazHooOpasust 3emiu. OOIIKME 3aKOHOMEPHOCTH TJI00ABbHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSTHBIE MOCIECTBUS.

Pa3BuTre METOJIOB MOHUTOPUHTA pPa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 0ocmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoGbl
IKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mmopckux u HazeMHvIX IKOCUCHEM.

JdemoHcTpanuu

Tabmuubt w  cxembl:  «3arps3HeHue  atMocdepsl»,  «3arps3HeHue
ruapocdepsl», «3arpsizHeHne mouBby, «llapaukoBeiii  adhdexT», «Ocobdo
OXpaHseMble MPUPOIHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUNW M JKUBOTHBIX KpacHoii
kHuru Poccurickont ®enepannu, KpacHOM KHUTH peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpEACNICHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluyue NPA8OCO3HAHUA  DKOJIOTHUECKOU
KYJBTYPbl, CHOCOOHOCMU CMA8Umb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBHM C
TPAOULIMOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3MUIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, nNpuposie u
OKpYKaIoIIEN cpeie.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHMX  YOEXKJCHUM, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, PACHIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHON ESITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaxkaaHcKoOro BOCUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKA O0YYAIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WI€HAa POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCTIEPUMEHTOB;

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

YMEHHUE yYUTHIBATh B CBOMX JIEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJ1aHCKON WJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXKEHHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKWO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPUPOJIbI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTWH, TOHUMAHUS 3HA4YeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIeCTBa;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPATIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

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

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30omacHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIOJICHHE TUTMEHUYECKHX TPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPaBWI HHIMBHUIYAIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIs, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPY10I00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATh U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JesTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pean30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4ECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX ITOCJIEICTBHMA IS
OKPYKaIOIIEH CPEIbl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelLIeHHS;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TpPH HW3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pPELICHUH NpoOJeM, CBSA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OHochephl);

AKTUBHOE  HEINPUATHE JECUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAIOUIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATh UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa JEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIEITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KyJbTYp, CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUSI MUDA;

MOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJih B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyXKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu mnpodaemM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PECypCHblE  MPOOJIEMbl  pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  YyCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIHLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWOJOTHYECKUX 3HAHUU B IEJISIX
MOBBIIIIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YCHUU OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTHh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH.



METAINIPEIJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYUMbIe JUISI (OPMHUPOBAHHS MHUPOBO33PECHHUS OOYYAIONIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (pakT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCaIbHBIC Yy4YeOHBbIC HeWcTBHSA (TIO03HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIreunBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
rPaMOTHOCTH U  COIIMAJIBHONM KOMIIETCHIIMM OOYy4YaroIIuXcs; CIOCOOHOCTb
oOyuaromxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS U  YHUBEpCAJbHble y4yeOHbIE JIEHCTBUSA B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBanust y oOyuwatomerocss OyayT c(OpMHUpOBaHbl IO3HABATEJIbHbIC
yYHHUBEpCaJbHblEe yueOHbIE AEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsSTUBHBIE YHUBEpCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEAHEr0 OOLIETro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JJornYecKue JAeiicTBUA:

CaMOCTOATENbHO  (QOPMYyJIHMpPOBAaTH U aKTyallU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHHWHM 3HAHUM MPUEMBI JIOTMYECKOTO MBILIICHUS
(aHanu3a, cuHTE3a, CPaBHEHUS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUSI (DAaKTOB U SBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3Y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUM  Pa3HOTO  poJAa,  BBIABICHHBIX B Pa3IMYHbBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MIPOCKTHON JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0OB MMO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWs, €ro HWHTEPIpETAlH, MPeoOPa30BAHUI0O M TNPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YIEOHBIX M COI[MAIBHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
TESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs,, HaXOAWTh apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIATH IEJICHANIPABICHHBIN TMOUCK TMEpPEHOCa CPEACTB M CIOCO00B
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENy;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U TPAKTHUECKYIO 00JacTu
KHU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TMpeJiaraTh OPUTHHANBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmei:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapiAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUISCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMPOBATh 3alPOCHl U MPUMEHATH PA3THMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor MHMOpMaIMKM, HEOOXOIUMOM JIJIsl BBIOJHEHUST yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHpopmaruu (CxeMbl, rpauKu, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" JIpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod MHPOpMaLUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJIBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aWATHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BeeX cepax KU3HHU, aKTHBHO y4aCcTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIICHMS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBIISATh YBAKHUTEIHHOE OTHOIIICHUE K COOCCEeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAUBUIYaJTbHON
paboThI IpH pelIeHUU OUOIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)IOTO YieHa KOJIJICKTUBA,;



IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KauyeCTBO CBOErO BKJIAaJa M KaXIOI0 YYaCTHMKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHWUH II€JEBbIE W CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHSX M IOCTYIIKax IO OTHOLIECHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7auld B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

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

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMBIX JIEWCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX I[P AaHAINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHAIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI COJIEpXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npobuapHOro  o0yueHus  oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTUM HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUIA 110
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cUTyauusx. [IpenmeTHble pe3yiapTaThl MPEACTABICHBI IO
roJlaM U3y4eHHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS ydeOHOro rnpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  PEHIeHWH TPoOJieM  palMroHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoI0rNy;

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATa0Ne OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIHUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHsl
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBuioBa — o 1neHTpax
MHOTOOOpa3usi W  MPOUCXOXKICHUS  KYJbTYPHBIX  pPACTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO TO3HAHUS, HCIOJIb3yEeMbIX B
OMOJIOTMYECKUX HUCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKA, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKUX
IPOIIECCOB: OOMEHA BEHIECTB (METa0OJIM3M), MPEBPAILCHUsI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOrOo TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  WHJIMBUIYAJBbHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAaCTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMU OPraHoB M HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYHUTEIbHBIE NPU3HAKU JKUBBIX CUCTEM, B TOM UHUCIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLECCaMU U SBJICHUSMU, J1€TaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOMHOATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHHME BBIJBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIupys Leidb HCCIEIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OuoJioruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMOI Ha 0a3e WIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTABIATh  MOJYYEHHBbIE  pEe3yslbTaThl Ha  YYEHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCTEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBICHHOE W3MEHEHHE T'€HOMa M CO3JaHhe TPaHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHOU
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SICTBA, MUILEBOM MPOMBIILIEHHOCTH, YIIayOasTh MO3HABATEIbHBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIAHETrO
po(eCCUOHATEHOTO U BHICIIETO 00pa30BaHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
Kslacce NOJIKHBI OTPaKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBI MHpa, B IO3HAHUHM 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJIOTUYECKUX
npoOJeM 4YeloBeuecTBa, a TakKKe B PEUIEHUH BOIPOCOB PAIMOHAIBHOIO
IPUPOJIONIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONMpEIENCHUs] M TOHMMAHHWE CYIIHOCTA OCHOBOIIOJAralmIIuX OHOJOTHYECKUX
TEPMUHOB U MOHATUH (BHJI, 3KocucTeMa, Omocdepa), OMOJOTMYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsix U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetrnueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOJAaMU  HAyYHOTO  TO3HAHUA,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, IBUKYIIETO MW Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AIITONaTPUYECKOrO u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYITUX CHJI SBOJIONUY HA T€HO(OH T TOMYJISIUH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUsl HANPABICHUMN
HBOJIIOIIMH, KPYTOBOPOTA BEUIECTB U NMOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCAaMU HBOJIIOIUH,
JBIDKYIIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBIATH  OTJIMUMTEIbHBIE  TPU3HAKKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOWTaHUs, aOUOTUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIMIUE APTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsi J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECCTRA,;

yMEHHUE peniaTh OMOJIOTUYECKUE 3aa4d, BISABISTH TPUUUHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATE JIA0OPAaTOpPHBIE M MpaKkTUYECKHe padoThl, COOJI0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNIBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B Y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATh  MOJYYCHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX Mpea0TBpaICHUS
ri100aJbHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodecCHoHATbHON
JESATEeILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUSI, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEIHCKOTO XO35SHCTBA, MHUIIICBOU
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30oBaHUs B OpPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buoiorus kak Hayka
2 JKuBble cuCcTEMBI U UX U3yUYEHUE 2
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10 1
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 !
KJIETKE
7 Hacnencreennas nnpopmanus u 9 0.5
peanu3anus e€ B KIETKE
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['enetnka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexkuusi OpraHu3MoB 4 1
16 buoTexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apoKeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
3 Maxkpo3BOIIOLMS U €€ PE3YyIbTaTh 6
[IpoucxoxaeHne u pa3BUTHE KU3HA HA
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranusmsl 1 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIYJISILUN 0.5
DKoJ0Tusl COOOIIECTB. DKOJIOTHYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbpHas sxocucrema 6
11 UYenoBek u okpyxaroiias cpeia 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeIe
Tema ypoka Kounrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
buonorus kak KOMIUIEKCHAsI HayKa U Kak
1 1 CEHTSIOpb
4acTh COBPEMEHHOTO 00IIecTBa
2 JKuBble cUCTEMBI 1 UX CBOMCTBA 1 CEHTSIOph
YpoBHEBast OpraHu3alus KUBBIX CUCTEM 1 CEHTSIOph
Wcropust OTKPBITUS U U3YUEHUSI KIIETKH.
4 P P i 1 CEHTSIOpb
Knerounas teopus
MeTo/1bl MOIEKYSIPHOM U KIETOYHOMN
ouonoruu. [IpakTrueckas paboTa
«M3yueHne MeTo10B KJIETOYHOU OMOJIOTHU
5 i 1 0.5 CEHTSIOph
(xpomatorpadusi, anexrpodopes,
muddepeHIManbHOe HEHTPUPYTHPOBAHHUE,
[TLIP)»
6 XHMMHUYECKUH COCTaB KIETKU 1 CEHTSA0pb
MuHepanbHble BELIECTBa KIETKH, UX
7 1 CEHTSA0pb
Ouonornyeckas poib
Opranuyeckue BeIecTBa KJIETKH — OEJIKH.
JIaGopartopHas pabora «OOHapyKeHHe O0opynoBanue
8 patopraip by 1 0.5 CEHTSIOph Py
0EJIKOB C TTOMOIIIbIO KaU€CTBEHHBIX TOYKH pocTa
peakuuii»
CsaoticTBa, Ki1accuduxanys 1 GyHKuuu
9 1 CEHTSIOph

0€eJIKOB




OpFaHI/I‘{CCKI/IC BCIICCTBA KJICTKHU —

10 CEHTSAOPh
YIIIEBOIbI
Opranuyeckue BelecTBa KIEeTKH —

11 CEHTSAOPh
JIUTIH B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlabopaTtopHast pabora «Hccienoanue 0.5 S O6opynoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJEJIIEHHBIX U3 TOYKH pocTa
KJIETOK Pa3NIMYHBIX OPTaHU3MOB)

Crpoenne u pynkuuu ATO. [pyrue

13 Hykneosuarpudocharsr (HTD) OKTAOPD
CexBenuponanue JIHK. Metoapl

14 OKTSOPH
T€HOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU

15 Mertoasl CTpYKTYpHOI OMOJI0THN OKTAOPH

16 Tuns! knetok. [IpokapuoTnueckas KieTka OKTSI0pb
CrpoeHue 3yKapuOTUYECKON KIIETKH.

17 [TpakTuyeckas pabdora «VM3yueHue cBOcTB 0.5 OKTSIOpb
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIETKH OKTSI0pb
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [TpakTuyeckas pabora «M3ydenue 0.5 oKTAGDE Ob6opynoBanue
JBUKEHUSI LIUTOIUIa3Mbl B PACTUTEIBHBIX TOYKH pocTa
KJIETKax»

[losnyaBTOHOMHBIE OpraHON/bI KJIETKHU:

20 MHUTOXOH/IPHH, TIacTU IbL. JIabopaTopHas 0.5 oKTAGDD Ob6opynoBanue
pabora «VccrnenoBanue miaasmMoiansa u ' TOYKH pocTa
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX

21 HememOpanHbIe OpraHou/IbI KJIETKH OKTSIOpb

22 Ctpoenue u GyHKIMH s1ipa OKTSI0pb




23

24

CpaBHUTEJbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHHsI KJICTOK Pa3InIHbIX
OpPraHU3MOB»

ACCUMWISIIIUS U TUCCUMUIIALIUS — JIBE
CTOpOHBI MeTabonmm3Ma. Tumnbsl oOMeHa
BemecTB. JlabopaTopnas pabora
«M3y4eHne KaTaIuTHYeCKON aKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
Karajas3bl)»

0.5

OKTSI0pb

OKTSI0pb

O6opynoBanue
TOYKH POCTa

O6opynoBanue
TOYKHU POCTa

25

depMeHTAaTUBHBIN XapaKTep peakuii
KJIETOYHOTO MeTabonm3Mma. JlabopaTopHas
pabota «M3y4yenue pepMEeHTaTUBHOTO
paclieruieHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

HOSIOPb

O6opynoBanue
TOYKH POCTa

26
27

benku-akTuBaTOpH! M OEIKU-UHTHOUTOPBI

ABTOTpOGHBIN TUIT OOMEHa BEIIECTB

HOSIOPb

HOSIOpB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHE MTPoLeccoB POTOCHHTE3A U
XE€MOCHHTE3a»

0.5

HOSIOpB

HOSIOPb

30

AHaspoOHbBIe OpraHu3Mbl. Buibl OpoxeHusI.

JlaGopaTtopHast pabora «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS

HOSIOpB

31

32

AspoOHBIE OpraHU3MBbL. JTaIlb
SHEPTreTHYECKOro oOMeHa
OHeprust MeMOpPaHHOT'O TPaIUeHTa
npoTtoHoB. Cunte3 AT®: pabota

HOSIOpB

HOSIOPb

O6opynoBanue
TOYKH pOCTa




npoToHHON AT®-cuHTa3bI

33 Peakuun MaTpu4HOro cUHTE3a 1 HOSIOPb
34 Tpanckpunuus — Matpuunbiid cuate3 PHK 1 HOSIOPH
35 Tpancnsauus u e€ Tarnbl 1 HOSIOPH
KonupoBanue amunokuciot. Posb
36 1 HOSIOPb
pubocom B OmocuHTe3e Oenka
Opranu3zaiys reHoMa y mpoKapuor u
37 p y npoxap 1 nexkadpb
JyKapuoT
MonexynsipHbIe MEXaHU3MBI YKCITPECCUHU
18 yIp p 1 nexabphb
TE€HOB y SYKapuOT
Bupycbl — HekIeTouHbIE (OPMBI KUZHU U
39 obnuraTHeie nmapa3utsl. [IpakTuyeckas 1 0.5 neKadpb
pabora «Co3iaHue MoJenu BUpyca»
BupycHrble 3a6051eBaHus yeIoBeKa
40 Py N ’ 1 nekabpb
JKUBOTHBIX, PACTCHUN
41 HanorexHomornu B OMOJIOrMY U MEIUIINHE 1 nexkadpb
42 JKU3HEeHHEBIN UK KIETKHA 1 nexkadpb
43 Martpuunsiii cunres JJHK 1 IeKkabpb
Xpomocomsl. JITaboparopHast pabota
P PaTOPHAT p O6opynoBanue
44 «3y4eHne XxpoMoCOM Ha TOTOBBIX 1 0.5 nexkadpb
TOYKHU POCTa
MHUKpOIIpenaparax»
45 JleneHue KJIeTKu — MHUTO3 1 nexadpb
Tunsl knetok. KapruoknHes3 U HTUTOKUHES.
JlaboparopHas pabota «HabmoaeHue Ob6opynoBanue
46 paTopHaz p 1 0.5 nexalpb Py
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa TOYKHU pOCTa
(Ha TOTOBBIX MHKpOIIpernapaTax)»
47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK 1 nexkadpb




48 OpranusM Kak €IMHOE 11eJI0e nexkadpb
Txanu pacrenuii. Jlaboparopnas pabota Ob6opynoBanue
49 . . 0.5 STHBAph
«M3yueHue TkaHel pacTeHUI» TOYKH pocCTa
TkaHU KUBOTHBIX U YEJIOBEKA. 06
. OpyZl0BaHUE
50 JlaboparopHas pabota «3ydeHnue TkaHei 0.5 SIHBAph Py
TOYKH pocTa
KUBOTHBIX)
Opranbl. Cuctemsl opranoB. JlaboparopHas
O6opynoBanue
51 pabora «3yueHnne opraHoB IIBETKOBOTO 0.5 SITHBAph
TOYKH pocTa
pacTeHUs»
52 Ornopa Tena opraHu3MoB STHBAPb
53 JIBuKeHne opraHu3MoB SIHBapb
54 [Iutanue opraHu3MoB STHBAPb
[Muranue MO3BOHOYHBIX KUBOTHBIX.
55 SIHBaph
[IumeBapurenbHas cucreMa 4eaoBeKa
56 JlprxaHue opraHu3MoB STHBAPb
JIpIxaHWe MO3BOHOYHBIX )KHBOTHBIX U
57 SITHBapb
YeJloBeKa
58 TpaHcHOpT BEIIECTB y OPTaHU3MOB dbeBpanb
KpoBeHOCHas cucTemMa Mo3BOHOYHBIX
59 ¢beBpanb
JKUBOTHBIX U YEIIOBEKa
60 Boigenenue y opranu3smMos (deBpanb
61 3ammra 'y OpraHu3MoB (beBpanb
62 NmMmmyHHas cuctemMa yenoBeka (dheBpanb
PazapakxuMocTh U perynsius
63 P pery y ¢beBpanb
OpraHU3MOB
['yMopanbpHas perymsiius U SHIOKpUHHAS
64 yMOP pery P ¢beBpanb

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65
66

@DopMBbI pa3MHOKEHHUS OPTaHU3MOB

[TonmoBoe pazMHOKEHUE

(dheBpanb

(heBpab

67

68

69

Metiios

I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

0.5

(dheBpanb

(dheBpanb

(heBpab

O6opynoBanue
TOYKH POCTa

70

71

72

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

PocTt u pa3ButHe KUBOTHBIX.
JlaboparopHas pabota «BblsiBieHue
MPU3HAKOB CXOJCTBA 3apObIIIeH
MO3BOHOYHBIX JKHBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTCHUM.

JlaboparopHas pabota «CTpoeHHEe OPraHoOB
Pa3MHOKEHHUSI BBICILIUX PACTEHUI»

0.5

0.5

(heBpab

MapT

MapT

Ob6opynoBanue
TOYKH pOCTa

Ob6opynoBanue
TOYKH POCTa

73

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAaYKH

MapT

74

75

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopaTtopHast paborta «Jlpo3zodrmiia kak
00BEKT TEHETUYECKUX UCCIIEIOBAHUI)Y

3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HAKOB. MOHOTUOpUIHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3y4yeHue pe3yapTaTOB MOHOTUOPUTHOTO
CKpeIIUBaHUs Y 1p030(uIbl"

0.5

0.5

MapT

MapT

O6opynoBanue
TOYKH pOCTa

O6opynoBanue
TOYKH pOCTa




I_II/ITOHOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1 MapT
CKpEIMBAHUS
Amnanusupyroiee ckpenmpanue. Hemomxnoe
77 1 MapT
JOMHHHUPOBaHHE
JluruOpuiHoe cKpenuBaHue.
[IpakTudeckas padora «3yueHue
78 P P ya 1 0.5 Mapt
pe3yIbTaTOB TUTUOPUIHOTO CKPEIINBAHUS
y Ip030(HUITBI»
LuTonornueckre OCHOBBI AUTHOPHUIHOTO
79 1 MapT
CKpEIlMBAHUS
80 CueryieHHOE HaclieIoBaHUE MTPU3HAKOB 1 MapT
81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1 MapT
82 ['eneruka nomia 1 MapT
83 ['enoTun xak nenocTHas cucrema 1 anpesb
['eHeTHYeCKUil KOHTPOIb PA3BUTHS
84 . 1 arnpelb
pacTeHMi, ’KUBOTHBIX U YEJIOBEKA
N3MeHUnBOCTH ITPU3HAKOB. Buibl
85 1 anpenb
W3MEHUYUBOCTH
86 MonuduxaonHas U3MEHYHBOCTh 1 anpelb
BapuanuonHsslit pan v BapualimoHHAs
kpuBast. JlaboparopHas paboTa
«MccnenoBanne 3aKOHOMEPHOCTEN
87 . 1 0.5 amnpeb
MOIM(PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenre BapruaOHHOTO psiia U
BApUALIMOHHON KPUBOII»
I'enoTunmnyeckast U3MEHUNBOCT.
88 1 anpenb
Komb6uHaTtuBHast N3MEHUUBOCTD
89 MyTanuoHHast U3MEHYUBOCTb. 1 0.5 arnpelib




90

[IpakTruueckas pabora «MyTarnuu y
Tpo30(huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTallMOHHOI'O ITpo1ecca.
ONUIeHeTHKA U SIIMTCHOMHUKA

anpesnb

91

I'enernka uenoseka. [IpakTuueckas pabora
«CocTaBiieHUE U aHATIN3 POJIOCIOBHOI»

0.5

anpeb

92

93

MeToapl METUIIMHCKON T€HETUKH

3HaueHME MeHHHHHCKOﬁ T'CHCTHUKH B
NpCaAOTBPAICHHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

anpenb

anpenb

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabGopaTtopHas pabora «3y4yeHue copToB
KYJBTYPHBIX PACTEHHUH U TIOPOJ JJOMAIITHUX
YKHUBOTHBIX»

0.5

anpenb

95

MeTto/1bl ceeKIMOHHON paboThI.
JlaGopaTtopHast pabota «M3yueHue MeTo10B
CEJIEKIIUU PACTCHUIN»

0.5

Man

96

97

98

JlocTKeHMs! CeNeKIIMU PacTeHUH 1
#KUBOTHBIX. [IpakTHueckas padbora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3yUYE€HUE U UCTIONb30BaHUE
TEHETUYECKUX PECYPCOB
buotexHoiorus Kak Hayka u 0Tpacib

MMPONU3BOJACTBA. HpaKTI/I‘-ICCKaSI pa60Ta
((I/I3y‘{eHI/IC 00BEKTOB OMOTEXHOJIOTHI)

0.5

Man

Man

Man

99

OcCHOBHBIC HANPABJICHUS CHHTETUYICCKOM
OMOJIOTUH

Mai




100 XpOoMOCOMHAs M TeHHAasl UH)XKEHEPUS 1 Mait
101 MeaunuHcKe OMOTEXHOJIOTHU 1 Mait
102 PeszepBHbiii ypok. [ToBTOpeHue, ) | \iai
0000111eHNEe, CUCTEMATH3AINS 3HAHUI
OBILEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KIIACC

Kosnu4yectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmrie  Mpaxrueckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 OpomtonmonHas teopus Y. lapsuna 1
) JIBMDKYIIME CHIIBI 3BOJIFOLIMU BUJIOB 110 Y. |
HapBuny
3 Bbopr6a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPOIBOJIIOLHS U MaKPO3BOIFOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHHE U3MECHYHBOCTH Y '
0co0eil 0IHOTO BUIa»
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLIUN 1
9 OS¢ ekt ocnoBarenst. dpdexr !
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. N30y nomyIsiui: 1
reorpaduyeckasi, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(bakxTop 3BONIIOLIUU




12

13

14

15

[TonoBoii oTO60Op

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOBOJIFOIIHH.
JlaGopaTtopHas pabota «3ydeHue
apoMop(}o30B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX)»

[Tpumepsl pUCTIOCOOICHUH Y OpraHU3MOB:

MopdoJiorudeckue, GU3noIOrnIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnas padora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHEeHUE BUI0B
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MUKPOIBOIIOIHH

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIUN

buoreorpaduyeckue MeToab! U3ydeHUs
HBOJIIOLIUH
DOMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJIOINH

22

MonekynsapHO-TeHETUYECKHUE,
OMOXMMHUYECKHE U MATEMAaTHIECKUE




MCTOABI U3YYCHHS 3BOJIIOIIUN

23 OO111e 3aKOHOMEPHOCTH IBOJIIOIUH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOLIUU
)5 HayuHnble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emie
26 JloHayuHBbI€ NIPEACTABICHUS O 3aPOKICHUU
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
3BOJIIOLIMU
28 ['unoTe3sl 3apoKICHUS KUZHU
Hctopus 3emin 1 METO/IbI €€ H3yUYeHHUS.
79 Jlaboparopuas padota «3y4ueHue u
OIMCaHHE UCKOIMAEMBIX OCTaTKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tars! opraHndeckon
3BOJIIOLIMU
31 OBOMIOIUS DYKapHuOT
OCHOBHBIE 3TaIlbl BOITIOLUU
1 pactutensHOro Mupa. [IpakTiueckas
pabora «3yuenue ocobeHHOCTEM 0.5
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabota «3ydenne ocoOeHHOCTEH 0.5
CTPOCHHMS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, Er0
0COOEHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4YecKoro
Mupa

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHSI — HAayKa O 4EJIOBEKE

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKACHUU YeIIOBEKa
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOEHHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX C
MPSAMOXOKIECHUEM»

43 JIBMOKyIIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHre OMOJIOTHYECKUX U
COLIMAJILHBIX (h)aKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka M MajeoOreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [IpakTuyeckas

48 pabota «3ydeHune 3KOIOrHIeCcKux 0.5
ajanTaluil 4eJIoBeKa

49 MexaucuuninHapHble METO/Ibl

AHTPOIIOJIOTUHN




50 3apoKICHUE U Pa3BUTHE SKOJIOTUHU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo10B IKOJIOTHUECKUX 1 0.5
HUCCIIEIOBAHUI )

5 3HaueHne YKOIOrNYECKUX 3HAHUN I |
4eJloBeKa

53 Dxonorudeckue GakTopbl 1
Abuotnueckue akropsl. CBeT Kak

54 skonorunueckuii pakrop. JlaboparopHas | 0.5
pabota «BrIsiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
AbuoTtnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHIECCKHUH (akTop.

55 JlaboparopHnast pabota «BrlsiBieHHE 1 0.5
MPUCTIOCOOICHHUI OPraHU3MOB K BIUSHHUIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakropbl. BnaxxHOCTh Kak

56 sKojornueckuit pakrop. JlabopatopHas | 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 06uTaHUSI OPraHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuzHeHnnble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISL CYIIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1




IMOITYJIAINH

OcHOBHBIC TOKA3aTeIU NOMyJIAIHUU:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PAaCTHAs U
M0JIOBAsi CTPYKTYpa
OcHOBHBIE TTOKA3aTENIN TOIMYJISIIHH:

64 POX1a€MOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJjorudeckasi CTpyKkTypa nonyJssiuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbIie pocTa YHCIEHHOCTH TIOMYJISIIIHH.
KpuBbie BBDKUBaHUS
DKoJoru4eckasi HUIa BU/A.

68 Jlaboparopnas padota «IIpucnocobiaeHus 0.5
CEMsIH PAaCTeHHI K pacCEICHUIO»

69 Bupn kak cucrema nonysisnuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAIN
KUBOTHBIX

71 Coo0111ecTBO OpraH3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBopot BemecTB 1 MOTOK YHEPTUH B
IKOCUCTEME

74 OcHOBHBIE TIOKa3aTeNIN IKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 N3meHneHus coo0I1ecTB — CYKIIECCHH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTEMEH, MyCTHIHb

79 AHTpPONOT€HHBIE IKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTta 0.5
«W3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

2 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHast 060109Ka
3emin

84 Yuenue B. U. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl

26 Kpyrosopots! BeniecTs u
OMOreOXMMHYECKHUE [IUKIIbI

37 3oHanbHOCTE Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToluuBocTh Ouocdepsl

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PacCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OcCHOBHBIE MPUHIUIIBI YCTOHYUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIAbL

PanronansHoe npupoa0Ionb30BaHue U

94 COXpaHEeHHEe OHOJIOTrHYECKOro 1
paszHooOpasus 3emiaun

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U |
e€ pe3ynbTaTh»

96 O600mmenue mo reme «MaKpOIBOIIOIHUS U |
e€ pe3yybTaThl»

97 O6061mmenue o teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 O6o6menne no Teme «IIponucxoxaenne |
YeIIOBEKa — aHTPOITOTCHE3»

99 O6061eHne o Teme «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOUICHHSIX OPTaHU3MOBY

100 O6061menue o TeMe «Opranusmsl U cpeaa !
OoOUTaHUS

101 O606meH1/ie o TemMe «IKOJIOTHUsI BUJIOB U |
TTOTTYJISITTHI

102 O6o006menue no Teme «brocdepa — !
rio6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

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

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJHM OHOJIOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI H
pEIICHUH KU3HCHHO BAKHBIX COIMATBHO-3TUYCCKUX, SKOHOMHYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHAILHOTO MTPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/IC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHME 00 OCHOBHBIX METOAAX HAyYHOTO
MIO3HAHMS, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX MCCIICTOBAHUSIX JKHBBIX
O0OBEKTOB M 3KOCHCTEM (ONHMCaHHE, HW3MEpPEHHUE, IPOBEICHUE
HAOJIOACHUI); CIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOTCHHBIX
WU3MEHEHUH B IIPHPO/IC.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh X JKCIIEPUMEHTATHLHBIMU
cpenctBaMu, GOpPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MIOJTyYEHHBIE PE3YJIbTAThI U J1€1aTh BHIBOJIBI.

BbIsiBIIeHHE 3aBUCHMOCTH  MEXKJy HCCIEIyeMbIMH BEIMYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (hOPMYITUPOBAHHE BBHIBOJIOB C

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

YMeHue BlafeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME OWOJIOTMYECKUE TEPMHUHBI M TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OPraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA UMMYHHUTET,
OvocuHTe3 Oenka, OWONONIMMEPBI, JUCKPETHOCTh, CaMOpETyJIsLus,
CaMOBOCITPOU3BE/IEHHE, HACJIEICTBEHHOCTD, W3MEHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Owojorudeckne Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, .M. MeunnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsbiiieBoro cxonactsa K. bapa, sBomtounoHHas

TCOpHUA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUA OSBOJJOLUU, TCOPUA




antpororeHe3a Y. Jlapsuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJIbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTix u
HarpaBJIeHUsX 3BojtoIMH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Ms MOTOMKOB IEPBOTO MOKOJICHUS, PACILEIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHHs MpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIECHUS CUEIUICHUS
resoB T. MopraHa; roMoOJIOTMYECKUX PSAJOB B HACJIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecus JIxk.
Xapan u B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Miosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma lO. JIubuxa, 5K01I0rMuecKkoil nmupamMuabl 4HUCEd,
OMOMAaccChl U SGHEPTUH);

runoressl (koarepBatHoit A.W. Omnapuna, nepBuuHOro OyiaboHa JIK.

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

YMeHue peuartb IMOHCKOBBIC OMOJOrHYECKUE 3aJa4l, BbIABIIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6”I>€KT3.MI/I, mnmpougeccamMm M ABJIICHUAMU; OCIIATb
BBIBOJIbI 1 IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JIsI pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; ITallaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTalaMi YMOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrIoM U (GaKTOpaMu Cpelbl  OOUTaHMUS,
IpoLeccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX HKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIJIEIATh CYIIeCTBEHHBIC TPU3HAKHU:

CTPOEHHUSI BUPYCOB, KIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouocthepsl; CTPOCHHUS OPraHoB U CHUCTEM OPraHOB PACTCHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATEIHPHOCTH, TTPOTEKAIOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX



mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HH(pOpMAUM U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUIOB TNMTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 53MOpHUOreHe3a, MOCTAIMOPHOHAIBHOIO  pPa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
orOopa,  CTAaOWIM3MPYIOLIETr0, JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOI0 M CUMIATPHUYECKOro
BUZ000pa30BaHusl; BIUSHUS JBWKYIIUX CHJI 3BOJIIOLIMK HA TEHO(DOH]
TOMYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeie OoOHuTaHus,
YyepeoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYIIECTBEHHbIE IPU3HAKH
BUPYCOB, KJIETOK IPOKapMOT M JyKapuoT, OJIHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U MPEBpAILEHHs] SHEPTHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTM4eckoro oOMeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
060pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
IPUCIIOCOOJICHHOCTH OPraHu3MOB K cCpele OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUH B 3KOCHCTEMAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB M INPEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX T'PYII; B3aMMOCBSI3U
OpPraHU3MOB W cpenbl OOWTAHMS;, EIWHCTBA YEIOBEYECKHX pac;
HE00XO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBMsI COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMALHUIO OHOIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCcCleIOBaHnH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'N

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMsI — KOMIUJIEKCHAsE Hayka. buosjormdeckue Hayku U
u3ydyaemble UMM 1poOsiembl. DyHAaMeHTaJIbHbIC, NMPUKIATHBIE U IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTunbel mupa. [Ipodeccun, cBsizanHble ¢ Ouoniorueid. 3HaueHHe OUONOTHH B
MPAKTUYECKOW JICSITEIbBHOCTH YEJIOBEKa: MEAMUIMHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M WEIOCTHOCTH, CIOXKHOCTHh U
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOIMYJISIUUOHHO-BUA0BOM, 3KOCUCTEMHBIN
(buoreoneHoTHYeCKmil), OmochepHbd. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TpPU3HAKK >KUBOTrO. JKu3Hb Kak (opMa CyIIEeCTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, H3MepeHHE, SKCIIEPUMEHT,
cucreMmaruzanus, Metaadanmui3. IloHsTme o 3aBUCMMOM ©  HE3aBHCHUMOH
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas runore3a. Ilonstue BbIOOpKM U €€ goCTOBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3YJIbTaTOB.
[IpynunHBl HCKaKeHUs pPe3yJbTAaTOB HKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTAa

Knerka kak Ouojorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanun, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUSI COBPEMEHHOM KJIETOUYHOM TEOPHUH.
MeTo b1 MOJIEKYIISIPHOMN M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, muddepeHnmranbHoe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJbTUBUPOBAHUEC KIICTOK
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XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u

eé POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,



TEIUIOpery . MuHepanbHbIe BENIECTBA KIETKH, WX OHUOJOTHYEcKas pOJb.
Posnb kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenika, MenTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUUHAs CTPYKTYphl. [leHarypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enko. buonorunueckue GpyHKIuu 6eKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbl, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XMMUYECKHE CBOICTBA  yrjeBOJIOB.
buonoruyueckue GyHKIIUU YTIIEBOIOB.

Jlummuasl. T'unpodunbHo-runpodoOHble cBolicTBa. Knaccupukanus JIWMOUIOB.
Tpurnuuepunsl, docdhonunuas, BOCKH, cTepouabl. buonorumdeckue GyHKIUU
munuaoB. O0mre cBoicTBa OUONIOrMYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTD
K CaMO3aMBIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u ounonorudeckue ¢pynkiuu JJHK.
Buael PHK. @yukunun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkiun ATD. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CekBenupoBanue JIHK.

CrtpykrypHass OWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kieTok: dSykapuoTHueckass M nIpokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuotuueckoil kieTku. Kierounass cteHka OakTepuil um apxei.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIeTOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBAHHE SYKAPHMOTHUECKOM kieTku. Ilnazmatuueckas
MeMmOpaHa (ruiazmanemma). CTpyKTypa Iia3Matudeckoil MeMOpansl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneruénHass nud@y3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIA aKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOIMTO3: MUHOIUTO3, (aronuto3. Ok3ouuto3. Kietounas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommazma. IluTo3oms. Ilutockener. JIBuxkeHuwe 1uTomina3mbl. OpraHouibl
KiIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIIETKU: DHJIOIUIa3MaTH4ecKas CeTh
(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpoeHHE U (YyHKUMU. B3auMocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMIOB KJeTKH. CTpoeHue TIpaHyJIsIpHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [manmkuit
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(arpaHymspHBIA) SHIOIUIA3MATHYECKUN peTHKyiIyM. CekpeTopHas (yHKUUS
annapata ['onpmku. TpaHcmopT BeliecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenre W (yHKIMM MUTOXOHAPUN M miactui. llepBUuYHBIE, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kietku CrpoeHue M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduinaMeHTb. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounelii neHrp. CTpoeHHE U [BHXKEHHE JKTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3Mbl. LIeHTpHOIIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
bynkuuu. SnepHbiii OenKOBBIH MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOXKEHHE
XpoOMOCOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTenbHOM, YKUBOTHOM, TPUOHOI)

AccuMWISILIMSL U JTUCCUMMIISLIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIM M TeTepOTPOQHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. OJHepreTudeckoe obecrieueHne kKieTku: mpeBpameHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakluuidl KJIETOUYHOTO
Metabonu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA U MEXaHHM3M JICHUCTBUSL.
Kodepmentsl. Otianuuns (pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEpPMEHTATHUBHBIX
peaKiuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMYECKHUX BemlecTB B KieTke. PorocuHres. Poib
XJIOpoIIacToB B mporecce (orocunTeza. CBeroBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BinusHHMe pa3nuuHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHre3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDHUIUPYIOLIHE
OakTepuu, >Kele300aKTepuu, cepoOaKTEPHH, BOJOPOAHBIC OakTepuu. 3HAUEHUE
XEMOCHHTE3A.

AHa’poOHble OpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
UCIOJIb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MbI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MMKoamn3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIFOKO3BI.

buonoruueckoe OkucCIE€HHE, WIM KJIETOYHOE JbIXaHUE. Ponb MUTOXOHIpHI B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huknnyeckue peaxuuu.

OxucmurensHoe dochopunupoBanue. [Ipenmymecrtsa aspoOHoro mytu oOMeHa



BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh SHEPTeTUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B pEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusbslid cuHTe3 PHK. IIpmHnummnsr
TPAHCKPUIILIMU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAJIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbl. Yuactue TpaHcnoptHbix PHK B OuocunTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KonmupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTHBHOCTH F€HOB y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsauust oOMEeHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIi roMeocTas.

Bupycel — HekierouHbsle (OPMBI JKH3HH M OONHMraTHble mapa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

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

conraJibHbIC U MCIUTTMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIECCOB, MpoTeKarmux B UHTEepdasze. IloaroroBka KIETKH K
nenenuto.  IlpecunreTnueckuil  (HOCTMUTOTHYECKM), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TEPHObI HHTEP(Da3bI.

Marpuunsiii cunte3 JIHK — permukanus. I[lpuamunsr perumkanun  JJHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIA CHHTE3, AHTHIIAPAJIIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHI. JIMIUIOMAHBIA U
rarionIHbIi - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenne xietkn — MuTo3. CTaguu MHUTO3a U NMPOMCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 M nurokmHe3. brosornueckoe 3HaueHHE MUTO3A.
Perynsus mutoTndeckoro nukia kiaeTku. I[lporpammupyemas kietouHasi rudens
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpraHI/I3M Kak OMOJIOrHYecKas CHCTEMA

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBbIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHWU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) |
mosoBoe. Bumbl  Oecmioioro  pa3MHOXKEHHUS: TMOYKOBAaHWE, CHOPYIISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmHosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun menosa.

[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonorndeckuii cMbica Meo3a




32

33

1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MecTo B JKU3HEHHOM IUKJIE OPraHU3MOB.
[Ipen3aponpiieBoe paszButHe. ['ameroreHe3 y >KMBOTHBIX. [l0J0BBIE JKele3bl.
OOpazoBanue U pa3BUTHE TMOJOBBIX KiIeTOK. CrnepMaToreHe3 M OOTEHE3.
Crtpoenue moJjoBbIX KiIeTOK. OIIOIOTBOpEHHE U AMOPHUOHATIBLHOE pPa3BUTHUE
*KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTorenes). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcoOeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JIUCTKU (racTpylislus). 3akiaaka
OpraHoOB W TKaHEW W3 3apOJbIIIEBbIX JIMCTKOB. B3auMHOE BIMSHUE 4YacTed
pa3BUBAlOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akjiajka IJIaHa
CTPOEHMS >KMBOTHOIO KaK pe3yJbTaT HEPApXUUYECKUX B3aUMOJCHCTBUU T'€HOB.
Bnusaue Ha >MOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXkKaromien
Cpelbl.

Poct u pazBurtue xuBoTHBIX. [locTaMOpronansHbIi epuo. [Ipsimoe u HenpsMoe
pazButue. Pa3Butume ¢ meramopdo3oM y OECrO3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3Hauy€HUE MPAMOrO M HEMNPSMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta KUBOTHBIX. DaKTOpHl peryiasuuu
pocta JKMBOTHBIX M denoBeka. CTaauM NOCTAIMOPUOHAIBHOTO pa3BUTUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenne wu pasButue pacrenuii. ['ametodutr m cropodur. Meito3 B
KU3HEHHOM TMKJIe pacrteHud. (OOpa3oBaHuMe CIop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHE M PAa3BUTHE PACTUTENIbHBIX
OpraHu3MoB. /[BoifHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHi. OO0pazoBaHue u

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjaquu OHTOTICHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHE IIOHSATHS U CHMBOJEL. 1 OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIbHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, HOMI/IHaHTHHI\/’I u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMO3uroTa, rerepo3nurora, 4YucTas JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (I)CHOTI/IH.
OcHoBHbBIC MCETOABbI I'CHCTHUKU! FI/I6pI/II[OJ'IOFI/I‘leCKI/II\/'I, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpuanoe ckpemupanue. [lepsoiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpusioB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyIeHus MpU3HAKoB. LluTonormuyeckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanmuzupyroniee ckpeniuBaHue. IIpomMexXyTOuHBIM XapakTep HaclleOBaHMS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JTOMUHUPOBAHUH.

JurnbpunHoe ckpemyBanue. Tpetuil 3akoH MeHJenss — 3aKOH HE3aBHCHUMOI'O

HacJICJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOTO



CKpEILLIMBaHUS.
CueruienHoe HacienoBanue mnpuszHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJEeA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHAas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPENENIECHUs Moja. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEPOraMeTHbIN moJl. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lnenoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAJIEIbHBIX T€HOB.

Kommnnemenrapuocts. Onuctas. [lonumepus

3.4

3.5

BzaumoneiicTBue reHoTuna u cpensl npu GopmupoBanun GpeHotuna. I3sMeHYnBOCTb
npu3HakoB. KayecTBeHHbIE M KOJWYECTBEHHbIE MPU3HAKU. BUIbl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: M HacJIeACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMupoBaHHH
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psij
u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
W3MECHYMBOCTH.

I'enorunmyeckas n3MeHYMBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHYMBOCTU. BHJIBI
TeHOTUIMMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASL.

KomOuHaTMBHAsT M3MEHUMBOCTh. MeHo3 © TIOJIOBOWM TIpOIlecC — OCHOBA
KOMOHMHATHUBHON M3MEHYUBOCTU. PO KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpas3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYyTAalUWU. SIEpHbIE W IMTOIUIA3MaTHYECKUE
Mmytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiy. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHbl W WX BIMSHHE HA OpraHU3MbL. 3aKOHOMEPHOCTH MYTAIlMOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HacleAcTBeHHON n3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHaSI U3MCHYHMBOCTHb U HACJICIACTBCHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBaHUSA TIeHOMa
yernoBeka. MeToabl  HM3Yy4YeHUs TE€HETUKU  YEJOBEKa: TE€HEaJOTMYeCKUi,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MONYJISITUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETUYECKHI. CoBpeMeHHOE omnpeaeseHue TCHOTHIIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIP-anamu3a. HacnencrBeHHble — 3a00JIeBaHHMS  4YeJIOBEKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIE/ICTBEHHOU
MPEIPACTIOI0KEHHOCThIO0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKU B MPEIOTBPAIICHUN

U JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yetoBeka. CTBOJIOBBIE KIETKU
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JlomecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTukauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJbTYPHBIX PACTECHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *HUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIUMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYAIbHBIM. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
pou3BoauTeNiell Mo NoroMcTBy. OTOOpP MO TEHOTUIYy C HOMOILBIO OLEHKHU
(eHoTHNa MOTOMCTBA ¥ OTOOP 1O TEHOTHUITY ¢ moMouIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKITMOHHOM paboThl. PananmoHHbIH 1
XUMHUYECKMH MyTareHe3 KaK HWCTOYHHMK MyTalMi Yy KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 11151 mosmydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuounoB. BuyrpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpellMBaHME, WIM ayTOpPHIMHT.
I'ereposuc u ero npuumssl. Mcnonb3oBaHue rereposuca B cenekumu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKLIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJBTYpHI,
MHUKPOOPraHU3MBbl, HUX  XapakTepUCTHKA. TpaauluoHHAas  OUOTEXHOJIOTUS:
xjie0oneyeHre,  MOJy4eHHE  KUCIOMOJIOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOJIOTUYECKUX TEXHOJOTHIA.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SAHLEKICTOK U KIOHUPOBAHUE JKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexomOuHaHTHbIX JIHK. JlocTukeHus W MepCeKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHHU4Y€CKOIro Mupa

buonornyeckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUcCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOYHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
IIPOTHUCTHI. KononnanpHbie OpraHHu3MBlI. HBI/I)KCHI/Ie OIHOKJICTOYHBIX OPraHU3MOB!
amMEOouAHOE, KI'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOYHBIX OPTaHHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel
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4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHum pacteHuid. THIBI PacTUTENIbHBIX TKaHEM:
oOpaszoBarenibHast, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKINN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHnd. @YHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HME MHOTOKJIETOYHBIX PACTECHUI: TPOIIU3MBI U
Hactuu. llornomienue BOABI, YIVIEKUCIOTO Ta3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pacrenuid. Auddys3us razoB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Bbpimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHui. Kyrukyna. CpencrBa MacCUBHOM M XUMHUYECKOM
3amuThl. OUTOHIIUIBI.

PazgpaxxuMocTs M perynsinius y opraHu3mMoB. Pa3gpakuMocTh M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHHUE

MHOrok/ieTouHbsle  KMBOTHbIE.  B3auMOCBS3b  4acTe€il  MHOTOKJIETOYHOI'O
opranuisma. TKaHI/I, Oopranbl U CUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SNUTEIUalbHas, COCIWHUTEIbHAsA, MBbIIICYHAs, HEpBHAs.
OcoOenHoctu cTpoeHHs, (QYHKUMH U pacHoNiOKeHUsT TKaHEW B OpraHax

JKHBOTHBIX U YCJIOBCKA

Opransl U cUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHYTpeHHHH ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue sxuBoTHBIX. IIuTanme
MTO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kMBOTHBIX. KoxkHoe apixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXKHEHHE CTPOCHUS
JETKUX MO3BOHOYHBIX XUBOTHBIX. JlpIXaTenbHas cUCTeMa 4eloBeKa. MeXaHu3M
BEHTWISIMM JIETKUX Yy NTUIl W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcnopT BemecTB y XHMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucTeMa  IIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpamieHusl. OJBOJIOIMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BblieneHue y opraHu3zMoB. Beienenue y
XKUBOTHBIX. CoKpaTUTENnbHbIE Bakyosn. Opransl BbiaeneHus. CBsA3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIJIEIUTEIBHOW CUCTEMAMH. BblieneHue y MO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. I[lokpoBBI H uX

MIPOU3BOTHBIE.
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PaznpaxkxuMocCTh U perymismust y opranu3MoB. Pa3apakuMoCcTh Y OJHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsaluss y MHOTOKIETOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrtema u pedieKTOpHas peryiisilusi Y MHOTOKJICTOYHBIX YKHBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBONIOIMMOHHOE YCI0)KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm i 3¢GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  NIPOTEOMOB,  MeTabOJIOMOB

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

Oprasnbl 1 CUCTEMBI OPraHOB yesnoBeka. OTenbl TOJIOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besycrnoBHbIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMocBsI3p HEpBHOW M JHIOKpPUHHOW cucTeM. [mmoramamo-runodusapHas

cucrema. Pedrekc u pednexropHas ayra. be3sycioBHbIE U YCIOBHBIC PEIICKCHI

5.2

5.3

3amuTa opraHuzMa ot Oose3Hel. MIMMyHHast cuctema yesoBeka. KierouHslil u
TYMOPJIbHBIA MMMYHHTET. BpOXXAEHHBINA, NPHOOPETEHHBIH crenuduIecKuii
umMmyHuTeT. Teopuss  KIOH&JIbHO-CENEKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Pomb

BPOKJIEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynsuus

54

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucteMa denmoBeka. JlpIxarenmpHas TOBEPXHOCTh. Perynmsamus  IbIXxaHusl.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

HI/IIIIeBapI/ITCJ'IBHaﬂ CHUCTEMaAa 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHI)Ie JKCIIC3hI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKJICTOYHOC

MUIIEBAPEHUE

ITokpoBel M wux mnpousBoiaHble. Oprasbl BbaeneHus. Ilouku. Crtpoenue u
¢byHkoHupoBanue HeppoHa. OunpTpanus, cekpenus U 00paTHOE BCACHIBAHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpazoBaHuEe MOYH Y YETIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHass cucreMa. CKeleTHBIS MBIIIOBI U HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTE!

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtormonHass  Teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

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



JiBmxymue cuiibel 3Botonuu BUaoB 1o Y. JlapBuHy (BbICOKAasi MHTEHCHBHOCTh
pa3sMHOXEHHsI OpPraHW3MOB, HACJIEJICTBEHHas HW3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtor. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYCHHUE SBOIOIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss Kak ayeMEHTapHas eauMHuia 3BoyioLUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOT0 pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIMM KakK 3JIEMEHTAapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHetTudeckoro paHoBecus [x. Xapau, B. Baitn6epra.

DOnemeHTapHbIe (GAKTOpPHl (ABIKYIIME CHJIBI) SBOJIONUH. MyTallMOHHBII
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHOB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleleil B momymsauuax. OQdexr
OCHOBATEJIA. Murparuu. W3onsmus TOTYJISLIAMNA: reorpaduueckas
(mpocTpaHcTBeHHas ), Onosoruueckas (pernpoyKTUBHas ).

EctectBennbiii  orOop — HampaBmsoomuid  ¢dakrop dBomonuu.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOMIU3UPYIOIIUH, pPa3pbIBAIOLIUI
(mm3pynTuBHbI). [TonoBoit 0TOOD.

[IpucrocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHKPOIBOJIOLUH.
BosnukHOBeHHEe — mpHCIOcOONeHuid y  opraHu3MoB.  Apomopdo3sl U
uanoanantauuu. [Ipumepsl npucnocobneHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BupmooOpasoBaHue Kak —pe3ysbTaT
MUKposBoJtoIK. M3onsamus — xiroueBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rubpuansanys). JJMTenbHOCTh 3BOIIOIUOHHBIX TPOLECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMONIOTHM B pa3pabOTKe HAYYHBIX METOJIOB COXPAaHEHMS
O0ropazHooOpazusi. MUKpPOIBOMIONMSA U KOIBOJIOIMS TApPa3UTOB U HX XO35EB.
Mexanu3mbl pOpMHPOBAHUS YCTOMUYMBOCTH K AaHTUOMOTHKAM M CIIOCOOBI O0OPHObI

C HeH

6.3

Metoapl uM3ydeHUsT MaKpOAIBOMIONWHU. [lal€OHTONOrHYeCKHe METOMbl M3Y4YEeHUS
sBomonnu. [lepexonubie Gopmbl U PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Metoapl u3yueHus sBomorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckne odaactu 3emin. Buasl-sHneMuxku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘-ICCKI/Ie MCTOAbI H3YUCHUA
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SBONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TOSBICHUS
SBOJIOUMOHHBIX  HOBHIECTB. [ OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapuble  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHE M  MaTeMaTU4YeCKWe  METOAbl  W3YYEHHS  DBOJIIOLMH.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[MH U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (mpaBuia) 3BojtoUuU. HeobpaTMMOCTh 3BOJIOLHUU.

AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunbple rumote3sl MNpPOUCXOXKICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepmus. JJoHay4Hble IPEAICTaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMIOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKod 3Bostouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMSL. XHMHUYEcKash HBOJIONUSA. AOHOTeHHBI CHHTE3 OpraHMYeCcKHX
BeulecTB u3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB u3 MoHoMepoB. Koanepsartnas runoreza A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa JIk. XonpneitHa, reHetuueckas runore3a [. Mémnepa.
Pu6o3umser (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKHU.

Uctopus 3emnu u meronapl e€ usyudeHus. Vckonmaemble OpraHMYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS NEPBBIX
KJIETOK. OBOMIONMA MeTabonu3Ma. BO3HUKHOBEHHE TIEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKM KaK aHaJIor MEepPBbIX Ha 3eMJie COOOIECTB.
Crpomaronutsl. [IpokapruoThl 1 3yKapHOTHI.

ITpoucxoxxaeHue 3ykapuoT (CUMOHMOTeHe3). DBOIIOLMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIponcxokIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIOUMU BBICHIMX pacTeHUi. OCHOBHBIE apoMoOp(O3bI
pactenuid. Bbixox pacrenuil Ha cymry. IlosBieHue CHOpOBBIX pacTeHHNH U
3aBoeBaHne MMM cymd. CeMmeHHble pacTeHus. [IpoucXoxkaeHHE IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl 3BOJIONMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(hO3bI
KHUBOTHBIX. Benyckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpa0BbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLHUS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii u pentwiuid. [IporcxoxxaeHre MIEKONMUTAIOMIUX U
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ntun. [lpuamun xmodeBoro apomopdo3a. OcBoeHUE OECMO3BOHOYHBIMHU U
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMiie 1O 3paM U IepuoAaM: apxeul, mpoTepo30oi, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMAaTa H TEO0JOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBeT XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHHE:
€ro YCJIOBHS U BIUSHUE HA Ta30BBINA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHl mpomuuioro. [Ipuuunbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Meronsl aHTponosiornd. (CTaHOBIIEHHE
IIPEICTAaBICHUM O IPOUCXO0KIEHUH YeoBeka. COBpeMEHHbIE HAyUHbIE TEOPUU.
CxoncTBO 4enoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE MOJIOKEHUE YEeJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (hU3M0JI0Or0-OMOXUMHUYECKHE,
noBeseHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIeHrE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxkyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAaIbHEIC.
CooTHouleHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBIE CTaluN aHTPOIIOTE€HE3a. ABCTPAIIONIUTEKU — ABYHOTHE MIPEIKH JIFOJIEH.
YenoBek  yMenblid, IEpBbIE  H3TOTOBJIEHUSA oOpyaud Tpyna. UYenosek
MPSMOXOJIAIIMNA U TEpPBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. Yemosex
reiienb0eprckuii — oOLUi NpPeJoK HEeaHIEepPTATbCKOro YelOBeKa W YelloBeKa
pazymHOro. YenoBek HEaHIEPTANBCKUA KaK BUJ JIIOJEH XOJOAHOIO KIUMaTa.
YenoBeKk pa3yMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DBONIOIUS COBPEMEHHOIO uesioBeKa. EcTecTBeHHbII OTOOpP B MHOMYJISALHUAX
yenoBeka. MyTanMoHHbI nporiecc U noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3PQHEKT OCHOBATENA» B MOMYJISLHUIX COBPEMEHHOTO
YesioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpallo-HerpoujHas  (dKBaTOpHUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepHuKaHCKas). Bpemst U IyTH pacceleHHs 4elnoBeKa IO IUIAHETE.
EnunctBo  dyenoBeueckux pac. HayuHas  HeCOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoOaeHHOCTh YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKaroIIed Cpeabl.
Bnusiuue reorpaduyeckoit cpeasl M Apeiipa TreHOB Ha MOPQOJOTHIO U

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

OKOCUCTEMBI U MMpUucymue MM 3aKOHOMCPHOCTHU
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Paznensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMH.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
NpUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE B JKOJOTUH. MOHUTOPHUHT

OKPYIKaIOIIeH Cpebl: JTOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH ux JeicrBus. Knaccudukanums
9KOJIOTUYECKUX  (PAKTOpOB: albmoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KojJorudeckux ¢akropos. [IpaBuio
munumyma (K. Ilmnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue daktopel. CBET Kak sKojornyeckuii akrop. JleicTBue pasHbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKUE TIPYIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOUIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoausm.

Temnmepatypa kak okojorumyeckuii ¢akrop. JlelictBue TemmepaTrypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxunocts kak skonorndeckuit ¢akrtop. IIpucnocobnmenus pacreHMid K
noJIepKaHuio BoxHoro Oamanca. Kiaccudukarusi pacTeHUil 1O OTHOIICHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAs  NOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOCHHOCTH CpeJl oOMTaHMs OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CpE/ax.

buonoruueckue putmsl. BHenHue u BHyTpeHHUE pUTMbL. CyTOUHBIE U TOJIUYHBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHUSIM YCIIOBHM
KU3HU.

XKuznennole popmbl opranusmos. [loHsTHe 0 xu3HEHHON (Qopme. Ku3HEHHbIE
(GopMBI pacTeHMi: JepeBbs, KyCTapHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPaBBI,
oJiHOJIeTHUE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THMJIPOOMOHTHI, TEOOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHUS,
XHUITHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomepaunus, MyTyaausM,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmueckue, (Qopuueckue, (¢dabpuyeckue). 3HauEHUE
OMOTHMYECKMX B3aUMOJICHCTBUN [UIsl CYIIECTBOBAHHS OPraHU3MOB B Cpele

oOHuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/IH Kak Ouojornyeckas

cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NUECKUX OaphepoB U 0COOEHHOCTEH
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O6uoJIOTMU BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI TMOMYJISIIHMA.
OcHOBHbBIE MOKa3aTeJM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IOIYJISIUH.
JluHaMuKa nomyisuuy U €€ peryisiuus. buoTudecKui NOTEHIUaN MOIYJISLUH.
MognenupoBanue IUHAMHMKU —nomymsinvd.  KpuBele  pocTa  4YHMCICHHOCTH
nonynsiuuu. Kpuble BbDKMBaHMs. Peryssius 4YMCIEHHOCTH HOMYJISILMNI: POJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCSAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpaTeruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKosormuecko Hume Buaa. MectooOutaHue. MHoromepHas
Mozenb dKkonorndeckod Humm Jxk.M. XatunHcoHa. PasMepsl 3kojgormdeckon
Huuy. [loTeHnnanbHas v peaqn30BaHHas HULIH.

Bun xak cucrema mnonynasuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornyeckue nHBa3zun JYKCPOAHBIX BU0OB

CooOmiectBa opranu3MoB. buorneno3 u ero crpykrypa. CBsi3u Mexay
opraHu3mMamMu B OuoOIleHO3e. OJKOocHCTeMa Kak oOTkpbiTas cucrema (A.lx.
Tencnu). OyHKIIMOHAIBbHBIE OJOKW OPraHU3MOB B JKOCHUCTEME: MPOMYIEHTHI,
KOHCYMEHTHI, peayueHTbl. Tpodudeckue ypoBHH. Tpoduyeckue Henu U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M MBIl B ’KocucTeMax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM IKOCUCTEMBI. buomacca u TpOayKIUsA. DKOJOTUYECKUE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuuHbie u
BTOPUYHBIC CYKIIECCUM M WX TMPUYMHBL. AHTPONOTE€HHBbIE BO3JCUCTBHUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTPOMOT€HHBIMU U TPUPOTHBIMH SKOCHCTEMaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucreM. ['opozckas ¢iopa u
¢dayna. CuHaHTpoOnU3aIus TOPoACKoi (ayHbl. bruonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJSIIUA W SKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3ACUCTBUN

buochepa — oOmemnnanerapHas o6onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBana Xu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
6uocdeps! u e€ coctas. KuBoe BerecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cyliecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rimo0aNbHOM  3KocuCcTeMbl.  Jl[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemiectB M OHOr€OXMMHUYECKME LMKl (yryiepoja, a3oTa).
PurmuunOCTS siBNCHMIT B Onochepe.

3onanbHOCTh OMoOcheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W INUPOKOJIMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOIMUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTHUTENbHBIH W
KUBOTHBI MHp OMOMOB CYIIIH.

CrtpykTypa U (QYHKIHS XKHBBIX CHCTEM, OLIEHKA MX PECYpCHOTO MOTCHIMANA U
o6uochepHbIx QyHKIUN

DKoJIOTHYEeCKHe KPU3UCHI M WX MPUUYUHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenpl. OXpaHa Bo3AyXxa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BoaHBIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
V3meHeHne kaumara.

AHTpOIOTeHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
pacTUTENLHOTO M KUBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXPAaHBI TPUPOMIBI.
Kpacubie xkauru. Ocobo oxpansembie npupoansie tepputopun (OOIIT).
Boranndeckue calibl U 300JI0THYECCKHE TTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA U IMPHPO/IBL
PammonanbHOe  MPHPOJOIIONB30BAaHME W COXpPaHEHHWE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



YYEBHO-METOINMYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O INIPOLIECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA
Buosiorusa. Buonoruyeckue cucremsl 1 mponecckl. 10 Kiace :
yued. ana obmeobpasosBar. yupeskaeEni (IpoduIsHBIA YPOBEHD) /
A. B. Tepemos, P. A. IlerpocoBa. — 2-e usx., ucup. — M. : Mue-
mo3uHa, 2012. — 400 c. : ni.

"Buonorus. Brojornueckue cucTeMbl U mpomecchl. 11 Kiace :
yueb. Aua 061eo6pasoBar. yIpexKaeHui (npouabHBIA YPOBEHSB) /
A. B. Tepemos, P. A. IlerpocoBa. — 2 u3A., HCOP. — M. : M=ue-
mo3uHa, 2012. — 400 c. : un.

[Hudporas 1abopatopust 1Mo OMOJIOTHH yUSHHYECKas
Kommuiexranus

MynbTUIATYHK:

-1 pOBOM JATYMK BIIAXKHOCTH

- 1UPOBOI JATYMK OCBEIIIEHHOCTH

- nudpoBoit gatunk pH

- IU(PPOBOM AATUMK TEMIEPATYPbl UCCIEAYEMOI Cpe/Ib
- IU(PPOBOM AATUMK TEMIEPATYPbl OKPYKAIOLIEH CPeIbl
[udporas Buneokamepa

[udposoit mukpockon Levenhuk Rainbow 50 L
Ha6op mis onbitoB Levenhuk Rainbow K 50

METOIANYECKHUE MATEPHUAJIbBI IJI1d YUUTEJIA

Kumun JI.M., [ToBanse O.A., Mupomnudenko I1.B. I{udposas madopatopust TP
M0 XMMUU: YUeHHUecKas: Metoanueckue pekomernanuu / .M. Kumun, O.A.
[ToBanses, [1.B. Mupomanuenko. — Mocksa : [le JIubpu, 2023. — 92 c.

Kpartkoe pykoBoicTBO 10 3KCIuTyaTanuu mudposoit naboparopuun / A 1O.
Hyuxux, C.B. Xomenko, O.A. Iloanses, . M. Xunmun, M.M. Cazonos, I1.B.
Mupounnyenko.- Mocksa: Jle JIubpu, 2023.-72 c.

PykoBonctBo «MHTEpECHBIN MUKpOCKON. M3ydaeMm MUKPOMUD).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

bu6amoreka I{OK https://m.edsoo.ru/863e600a

[IporpammHoe oOecrieueHre K nudpoBoii naboparopun «Touka poctay 1o
ouonorun OO0 «HayuHble pa3BieueHUs»
[Iporpammuoe obecnieuenne k mukpockony Levenhuk Rainbow 50 L



MNPOMEXYTOUYHASA ATTECTAIUSA
HTorosbiii Tect mo omossoruu 10 kiaace

YpoBens A. BoiOpaTh 01MH BepHbI OTBeET.

Al. Kak Ha3pIBaeTcsl HayKka o KjieTke?
1) uuromnorus 2) ructoyiorus 3) TeHeTHKa 4) MOJICKYJISIpHAst OUOIOTHs
A2. KT0 13 yuyeHBIX OTKpPbUI KJIETKY?
1) A.JleBenryk 2) T.IlIBanu 3) P.I'yk 4) P.Bupxon
A3. ConeprkaHue Kakoro XMMHYECKOTO JIEMEHTa MPeo0IaiacT B CyXOM BEIIeCTBE
KJIETKU?
1) a3ota 2) yriiepoaa 3) Bogopoja 4) Kuciopojia
A4. Kakas ¢aza meiio3a n300pakeHa Ha pUCyHKe?

1) Anadasza I 2) Meradaza I 3) Meradasa 11 4) Anacdasza II
AS. Kakue opraHu3Mbl OTHOCATCS K XeMoTpodam?
1) s>xuBOTHBIE 2) pacTeHus 3) HUTpUPHUIHPYIOLTHE OaKTepuH 4) rpruoObI
A6. ObpazoBaHue IBYXCIOHHOIO 3apO/IbIIIA IPOUCXOAUT B IIEPUO]
1) npobnenus 2) ractpyisuuu 3) opraHoreHesa 4) mocTaMOpHOHaNbHbIN IEPUOT
A7. CoBOKYIIHOCTb BCEX I'€HOB OpIaHHM3Ma Ha3bIBACTCS
1) reneruka 2) renodony 3) renouus 4) reHOTHIT
AS8. Bo BTOpoM ITOKOJICHUH IPU MOHOTUOPHIHOM CKPELMBAHUU U IIPH ITOJHOM
JOMUHHUPOBAHUU HAOJIIOJAETCsl paCIIENJICHUE IPU3HAKOB B COOTHOILIEHUU
1)3:12)1:2:13)9:3:3:14) 1:1
A9. K puznyeckum MyTareHHbIM (paKTOpaM OTHOCHUTCS
1) ynapTpaduoneroBoe u3nyueHue 2) a30TUcTas Kuciaorta 3) BUpYychl 4) OeH3NHUpeH
A10. B kakoM yyacTke 7yKapuOTHUECKOMN KIETKH CUHTE3UPYIOTCSI pUOOCOMHbIE
PHK?
1) pubocoma 2) mepoxosatast IIIC 3) aapsiiko aapa 4) annapar ['onabaxu
Al1l. Kakum tepmuHoM Ha3zbiBaeTcs yuyactok JIHK, koqupyronuii onun 6enok?
1) KOfOH 2) aHTUKO/I0H 3) TpUILIET 4) reH
A12. HazoBute aBTOTpO(HBINH OpraHu3M
1) rpub-niogdepe3oBuk 2) ameba 3) TyObepkyne3Has najoyka 4) cocHa
A13. Yem npencraBiieH XpoMaTHH a1pa?
1) kapuonnasma 2) nutu PHK 3) Bonokuucteie 6enku 4) JIHK u 6enku
Al4. B kakoli ctaiuy Mefo3a MPOMCXOANUT KPOCCUHTOBEP?
1) mpodaza I 2) unrepdaza 3) nmpodasa Il 4) anadaza |
A15. YUrto obpa3zyercs B X0Jie OpraHOreHe3a U3 IKTOAECPMbI?
1) xopna 2) HepBHas TpyOka 3) me3ozepma 4) sHTOIepMa
A16. Heknerounasi opma KU3HU — 3TO
1) aBriena 2) 6akrepuodar 3) cTpenToKoKK 4) HHPY30pHs
A17. Cunres 6enka Ha u-PHK nazbiBaetcs
1) Tpancnsiius 2) TpaHCKpUMuus 3) peaymivkanus 4) TMCCUMUIIALINS
A18. B cBeToBoii daze GporocuHTE3a MPOUCKOTUT
1) cuHTe3 yriieBoA0B 2) cuHTE3 XJopoduiuia 3) MOrIOMIEHHE YTIISKUCIIOro ra3a 4) ¢goronus



BOJbI
A19. [lenenue KIETKH ¢ COXpaHEHHEM XPOMOCOMHOI0 Habopa Ha3bIBaeTCs
1) amuto3 2) meito3 3) ramerorenes 4) MUTO3
A20. K mnactuyeckomy 0OMEHY BEIIECTB MOKHO OTHECTH
1) rmukonm3 2) aspobHoe npixanue 3) coopka nenu u-PHK na JIHK 4) pacmenienue
Kpaxmajia /10 TJII0KO3bI
A21. BeiOepute HEBEpHOE YTBEPKICHUE
VY npokapuot mosiekyia JJHK
1) 3aMKHYTa B KOJIBLIO
2) He cBsA3aHa ¢ OenKaMu
3) BMECTO TUMUHA COACPKUT YPaLIUI
4) nmeeTcs B €IMHCTBEHHOM YUCIIE
A22. I'ne mpoTekaet TpeTui dTan KaTabojM3Ma — IMOJTHOE OKUCIICHUE WU JIbIXaHue?
1) B xenynke 2) B MUTOXOHAPUAX 3) B JIM30coMax 4) B LIUTOIa3Me
A23. K 6ecrioiomy pa3MHOKEHHUIO OTHOCUTCS
1) mapTeHoKapnuyeckoe oOpa3oBaHKE IUIOA0B Y Oryplia
2) mapTeHOreHe3 y mues
3) pa3MHOXEHHUE TIOJIbIIaHa JTYKOBUIIAMU
4) caMOOMbIIEHUE Y IIBETKOBBIX PACTEHUI
A24. Kakoli opranisM B IOCTAIMOPHOHAIILHOM IIEPHOJIE pa3BUBaeTcs 0e3
Meramopdo3a?
1) smepuna 2) narymka 3) KoJopaackuil xxyk 4) myxa
A25. Bupyc uMMmyHoAepuUIIUTa YeIOBEKa MOPaKaeT
1) monoseie xene3st 2) T-muMdouT 3) SpUTPOLUTHI 4) KOXKHBIE TOKPOBBI U JIETKHE
A26. ludpdepeHmpoBKa KJIETOK HAYMHACTCS HA CTa KU
1) 6iactynsl 2) Helpynbl 3) 3UroThl 4) TacTpybl
A27. Yto sBIsIETCS MOHOMEpaMHU OCIIKOB?
1) MoHOCaxapuabl 2) HyKJICOTU B! 3) aMUHOKHUCIIOTHI 4) (hepMEHTHI
A28. B kakoM opraHoujie MpoUCXOAUT HAKOIUIEHUE BELIECTB U 00pa3oBaHue
CEKPETOPHBIX ITY3bIPbKOB?
1) ammapar ['onbmxu 2) mepoxosartas DIIC 3) mnactuaa 4) muzocoma
A29. Kakast 0011€3Hb HacJeayeTCsl CLETIIEHO C IMOJIoM?
1) rmyxoTta 2) caxapsblil 1uadet 3) remo¢unus 4) TUIIEPTOHUS
A30. YkaxuTe HEBEpHOE YTBEPKIACHUE
buonornueckoe 3Ha4eHHE MEH03a COCTOUT B CIIEIYIOLIEM:
1) yBennumBaeTcsi FeHeTHUECKOe pa3Hoo0pa3nue OpraHu3MoB
2) NOBBIIIAETCA YCTOMYMBOCTD BU/1a IPU U3MEHEHUH YCIIOBHUM Cpe/ibl
3) nmosBIIsAETCA BO3MOKHOCTD MTEPEKOMOMHAIIMY TTPU3HAKOB B PE3yJIbTaTe KPOCCUHTOBEPA
4) noHmKaeTcsi BEpOATHOCTh KOMOMHATHBHOW N3MEHUYNBOCTH OPTaHU3MOB.

Yposens B.
Bbi0epure 3 BepHBIX OTBeTa

B1. XapakrepHble npU3HaKu TUIA MPOCTEUIINX
1) BeayT TONBKO Napa3uTUYECKUil 00pa3 )KU3HU
2) OJTHOKJIETOYHBIE

3) MHOTOKJIETOYHBIE

4) 6e3baaepHbIe

5) umeroT ohOpMIICHHOE SJIPO



6) MOTYT OBITH KaK aBTOTPO(PHBIMH, TaK ¥ T€TEPOTPOGHBIMU OpraHU3MaMH.

B2. CtpykTypHbIE KOMIIOHEHTHI MUTOXOHIPUH
1) 5-8 MemMOpaHHBIX MMOJOCTEN

2) rpaHyJibl, COCTOSIINE U3 IBYX CYOBbEAMHHII
3) naBa cnost MeMOpaH

4) KpHUCTBI

5) rpaHsl

6) pubOCOMBI

B3. 3nauenue sHepreTHueckoro ooMeHa

1) cunre3z ATO

2) pacnaj OTCIYXUBIINX CBOM CPOK MaKpOMOJIEKYI

3) MOCTPOEHUE HOBBIX KJIIETOK U TKaHEH

4) MaTpUYHBIN CHHTE3 MAaKPOMOJICKYJI

5) pacnag AT® no AlD

6) oOpa3oBaHue SHEPTrUU, HEOOXOAUMON OPraHU3MY AJIS )KU3HEACITeTbHOCTH

YcraHoBUTE COOTBETCTBHE MEKAY JEBBIM H ITPaBbIM CTOJI6HOM

B4. YcranoBuTe COOTBETCTBHE MCKAY MMPOLUECCCOM U IICPUOJOM OHTOI'CHE3a

I[MTPOLECC I[TEPUOA
A) npoGieHue 3UroTbl 1) s MOpHOHAILHBIH
b) cMepTh opranuzma 2) MOCTAMOPHOHATIBLHBII

B) o6pa3zoBanue OsacTyibl

') pazButue 0e3 npeBpameHHs

J1) racTpynsus

E) pa3zButue ¢ meramopdozom

YcranoBure NpaBUWIBHYIO INOCJI€A0BATC/IBHOCTD

B5. YcranoBuTe nocienoBaTeIbHOCTh MPOIECCOB, MPOUCXOA[IINX TPU OMOCHHTE3e OeKa

A) oOpa3oBaHue MENTUAHBIX CBsI3€H MEX/1y aMUHOKHCIOTaMH

b) cBs3piBanne antukonoHa T-PHK ¢ komonom n-PHK

B) coenunenne u-PHK c pubocomoit

I') packpyunBanue ydyactka apoitHoi cniupanu JJHK ¢ momomibsto pepmenta
J1) TpaHCcKpUnuus

E) Beixon u-PHK u3 siapa B niuromnnazmy

HToroBselii Tect mo omoJioruun 1 11 kiaacca

YpoBens A. BoiOepuTe 01UH NPaBUJILHBIH OTBET:




1) HauanpHBI ypOBeHBb OpraHU3aIUN KUBOW TTPUPOJIBI:
a) KJIETOYHBIN B) MOJIEKYJIIPHBIN
0) opraHu3MEHHBIN r) OnochepHsbIit

2) CriocoOHOCTh OPTaHU3MOB N30MPATEILHO PEarupoBaTh Ha BHEITHUE BO3ICHCTBUS
cHeu(pUIECKUMH PEaKIUsIMU:

a) camoperyJsus B) U3MEHYMBOCTh
0) pa3IpakxuMOCTh T') HaCJIeJICTBEHHOCTh

3) BaxHeHyro posib B 3BOIIOIHH OMOCc(ephl ChITpalio MOsSBISHUE B aTMOChEpe:
a) a3ota

0) YIJIeKHCIIoro ra3a
B) IIapPOB BOJIbI
') KUCJI0poaa
4) buocdepa, kak u a100ast SKOCUCTEMA SIBIISICTCS:
a) 3aKpBITOM cUCTEeMO
0) OTKPBITOM CHUCTEMOM
B) IIOJIHOCTHIO AaBTOHOMHOM CUCTEMOM
T') HOJTHOCThIO HE3aBUCUMOW CHCTEMOM
5) B pe3ynbrare Ku3HEAEATETLHOCTH MUKPOOPTAaHU3MOB Ha 3eMiie 00pa30BaInCh
3aJICKU:
a) 30J10Ta U cepedpa
0) u3BecTHsAKA, GOCHOPUTOB, KPEMHUCTHIX CIIAHIICB
B) OOKCUTOB, AJIIOMUHUSA
') MEJIY, [IMHKA, allaTUTOB
6) ®ochop mocTynaer B MO4BY:
a) B pe3yJIbTaTe pa3pylleHUs] TOPHBIX ITOPOJT
0) u3 atMocdepsl
B) U3 BOJIbI
T) B pe3yJIbTaTe Pa3ioKeHUs! paCTCHUH
7) Hanbomnpiias KOHIIEHTpAIUS 030HA PACIIONIOKEHA B CIASAYIOMINX Mpeienax oT:
a) 5 1o 10 xmB) 20 110 25 kM
0) 10 mo 20 xmr) 25 1o 40 km
8) B.U. Bepuanckuii Bujen nanpHei1ee pa3Butue 0noc@epsl B epexoie ee B
COCTOSIHUE:
a) TexHochepsl
6) anTponochepsl
B) HoOC(epbl
r) ypbochepsl
9) B.1. Bepuanckuii Bbiiemsu Tpu (OpMBI BELIECTBA Ha 3eMJIE:
a) KOCHOE, HEKOCHOE U BOJY
0) OuokocHoe, (KHBOE) OPraHNIECKOE U BOTY
B) (’KMBO€) OpraHu4ecKoe, oYBa 1 BoJa
') KOCHOE, OMOKOCHOE U (’KMBOE) OPTaHUYECKOe
10) Opranu3msbl TPOAYIEHTHI, KOHCYMEHTBI, PEIYIICHTH — OCHOBHBIE CTPYKTYPHBIE
KOMITOHCHTHI:
a) GuoreoleHo3a
0) Buma
B) MONYJISALIUU
r) 6uocdepsl
11) buocdepa — rmobanpHas sKocUcTEMA, CTPYKTYPHBIMUA KOMIIOHEHTaMU KOTOPOU
SIBIISTEOTCSI:



a) KJIaCChl U OTJIENbI pacTEHUIN
0) momyssiuu
B) OMOTEOIIEHO3bI
T') KJIACCHI U THIIBI YKHBOTHBIX

12) HeoOxoaumoe yCIIOBHE YCTOMYHUBOTO Pa3BUTHS OMOCHEPHI:
a) COKpaIlleHUe YUCICHHOCTH XHUIHBIX KHUBOTHBIX
0) YHUYTO)KEHHUE HAaCEKOMBIX — BPEIUTENCH C/X KYIbTYp
B) CO37JaHME Pa3HOOOpa3ns BUAOB PACTCHUN U KUBOTHBIX B 9KOCHCTEME
') U3MEHEeHue JanamadTa

13) IIpoTHB rumnoTe3bl caMo3apoKACHUS KU3HH ITEPBBIM BBICTYIIHIL:
a) JL.ITacrep 6) ®. Peau; B) C. Musutep; 1) A.U. Onapun

14) Cornacuo rumnote3e 6uonodsa A.W. Omapuna u k. XonaeitHa )KU3Hb:

a) 3aHeceHa Ha Hallly [JIaHeTy U3BHE;

0) ObL1a co3/1aHa CBEPXHECTECTBEHHBIM CYIIIECTBOM;

B) BO3HUKAJIa HEOAHOKPATHO U3 HEKUBOTO BEILIECTBA;

T') IOSIBUJIACh HAa 3eMIIe B pe3yJbTaTe MpoIecca BOSHUKHOBEHHS )KUBOTO U3 HEKUBOTO IIPU
HaJIMYUU ONarONpPHUITHBIX YCIOBUH.

15) HazoBure hopmy B3aMOOTHOILIEHUN MEX]ly OpPraHU3MaMU Pa3HbIX BUIOB, IIpU
KOTOPOi1 0COOUM pa3HBIX BUIIOB, 00JIaasi CXO)KUMU MOTPEOHOCTSIMU, CONEPHUYAIOT MEKTY
co00if 3a )KU3HECHHBIE PECYPCHI: BOAY U MHIIY, YOKUIIA, MECTa KJIATKU SUIT T.I.

a) KOHKYPEHIIHS
0) XUIIHAYECTBO
B) Mapa3uTHU3M
B) cCUMOHO03

16) I'pynimet ocobeit (6akTepun, rpudbl, pacTeHUs, )KUBOTHBIE) CBSI3aHHBIE IPYT C
JPYroM OTHOIICHHEM «ITHIIA — TIOTPEOUTEINb) HA3bIBAIOTCA !

a) "HGOPMAIIMOHHASI CETh, CETh MHPOPMAIIUH
0) OMOJIOTHYECKHE PUTMBI, PUTMBI IPHUPOTHBIC
B) Tpodudeckas memnb. [Tumnesas memnb, 1enb TUTaHUS

17) IlpucnocobieHue >kMBOTHBIX K Napa3sUTHUECKOMY 00pa3y KU3HHM, CBA3aHHOE C
YIIPOLIEHUEM CTPOEHHUS TeJa, SIBISETCS IPUMEPOM:

a) uaMoaganTaIuy; 0) nereHepamu; B) apoMopdo3sa; r) OHOJIOrHIeCKOTo perpecca.

18) Uto siBnsieTCs CTPYKTYPHOM eAMHULICH BUA:

a) 0coOb 0) KOJIOHUS B) CTas I') MOMYJISILIUS
19) ConnanbHblit (akTOp IBOJIOLUH YeTOBEKa:

a) HacJIeJICTBEHHOCTh 0) U3MEHUYNBOCTH B) TPYAOBasl 1€ATEIbHOCTh
20) CuHaHTpON SABISAETCA NPEACTABUTENIEM:

a) J10Jiell COBpeMEHHOro THNa 0) IPeBHUX JHOAeH

B) IPEBHEHIINX JIIO/IeH T) 00€3bsIHOMOI00HBIX MPEIKOB YeIOBEKa

Yposens B. YcranoBure coOTBeTCTBHE
21) YcTaHoBHUTE COOTBETCTBUE MEKIY OCOOCHHOCTSIMU OOMEHA BEIECTB U
OopraHmu3sMamMu, JJIsi KOTOPBIX OHU XapPaKTCPHBbI

KomnoHeHTsl OHoleHo3a Opranusmsl
1 — IIpoxynieHTsI A — Proiba
2 — KoHCyMEHTBI b — Bogopocnu
3 — PenyuieHTsl B — JInunHkH KOMapa
I" — 'aunocTHBIE OaKTEpUU
J — JIBycTBOpUYATHIE MOJIIIOCKU




22) YcTaHOBUTE COOTBETCTBUE MEXTY XapaKTEPUCTUKON OpraHu3Ma U ero
MPUHAIJICKHOCTHIO K (DYHKIIMOHATILHOW IpyIINe

QD YHKIMOHAIBHBIEC IPYIIIBI

XapakTepucTuKa OpraHnu3MoB

1 - mpoayIeHThI

A) CUHTE3UPYIOT OpraHuYecKHe BellecTBa U3
HEOPraHUYeCKHX;

2 - KOHCYMEHTBI

B) HCIIOJIB3YIOT I'OTOBBIC OPIraHUYCCKUE BCIICCTBA,

B) HCITOJIB3YIOT HCOPraHM4YCCKHUEC BEIICCTBA ITIOYBEI;

F) PACTUTCIIbHOAAHLIC U TINIOTOAAHBIC JKUBOTHBIC,

J1) akKyMyJIHPYIOT COJTHEYHYIO SHEPTHUIO;

E) B kauecTBE UCTOYHMKA YHEPIHH UCIIOJIb3YIOT KUBOTHYIO U
PACTUTEIBHYIO IHIILY.

Yposens C. /laiiTe pa3BepHyTbIii OTBeT.

23) Ilouemy pacreHus (IpOAYLIEHTOB) CUNTAIOT HAYAJIbHBIM 3BEHOM KPYyroBOpOTa
BEIIECTB U MIPEBPAILEHUI SHEPIHH B SKOcUcTEME?
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