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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oodmiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe dDenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yrayOnéuHoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuyHble ipeaMeTh». CornacHo nonoxeHussiM @I'OC COO npoduinbHbie ydyeOHbIE
NpeAMEThl, H3ydyaeMble Ha yriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenpanii  oOy4eHUsT Ha YpPOBHE CpEeAHEro oOiiero oOpa3oBaHUs U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEILICHHE O00pa30BaTEIbHBIX, BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus” 1aér npeacraBieHue o 1eu
W 3ajayax U3ydeHHs ydeOHoro mpeameta «buosorus» Ha yriyOoJI€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHME IO pa3fenaM ¢ TeMaMm, paclpelesieHue I0 KiaccaMm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MIPUHIINT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTUU HA YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, Oyaromaps dYemMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  DKOJOTHUUECKOTO
MBIIUICHUS, IPEJICTABICHUH O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel MpupoaHoi cpeae. B mporpaMmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHHs U B JOPMUPOBAHUN OCHOBHBIX BUIOB y4eOHO-
MO3HABATENILHON JIEATEIbBHOCTH OOY4YarolUXCSd 1O OCBOCHHMIO COJIEp KaHUs
OMOIOrMYECKOro 00pa30BaHMsI Ha YPOBHE CPEAHETO 001IEero o0pa3oBaHMUsL.

VYuebnsiii npenmer «buonorus» Ha ypoBHE cpemHero oOmero oopa3oBaHus
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIIKOJIC 1 OPUEHTHPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOU OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, FBOJIIOLIMOHHOIO YYEHUS U IKOJIOTUH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpXKaHHUs COCTABISAECT CHCTEMa
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U YriyojieHbl OHOJIOTMUECKHE 3HAHUS O pPACTEHUsSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKMX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U D3BOJIOLUMOHHBI MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 knacce u3yyarorcs
OCHOBBI MOJICKYJIIPHOM M KJICTOYHOM OHOJIOTHH, AMOPHOJIOTHHM W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbuzunonioruu yenoreka. B 11 kiacce u3zyqarorcsi 3BOTIONMOHHOE YYE€HHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJI€H, IPUHIIUIIOB U MPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uu M OCOOCHHOCTSAX KIIETKH, OpraHu3ma, MOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKAHUS HHTEpeca OO0ydaromuxcs K OHOJIOTUM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WJIM MHOM 00J1aCTH OUOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B PEIlIEHUE BAXKHEUITNX OMOJOTHUYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus yueOnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU HMHTEpECa K OMpPENeTEHHON o0nacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayOon€HHOM ypoBHE 00€CTIEUNBACTCS PEIICHUEM CIICTYIONTUX 3a0a4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUH, MHOTrOOOpa3uh U OCOOEHHOCTSX OMOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TMaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopurn W B mOpupojae (HaOmoAeHHE, U3MEpPEHUE, OKCIEPUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHMSIMHU: CAaMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBaTh M HCMOJBb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMATBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodrtakTHKA WHGEKITMOHHBIX 3a00JIeBaHMI, TIPaBUIa TTOBEJCHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEIUICKTYaIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3a7ad, MOACIUPOBAHUS OHOJOTHYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TeHEeTUYECKOM IrPaMOTHOCTH, 00ILIeH KyJIbTyphl TOBEACHUS B IPUPO/IC; HHTETPALIH
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyJaroImMMHCS  KOMIIETEHTHOCTH B pallMOHAIbHOM
PUPOAOTIOIB30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHHM COOCTBEHHOIO 3/I0POBbSI U  3JI0POBbS
OKpyXXalomux Jrojned  (cobmoneHuss Mep NpoPuiIakTUKH — 3a00JIeBaHU,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/JaHME€  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  0OOydaroIUMUCH
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayoneMy Ipo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO1ee 4ncao 4yacoB, OTBEICHHBIX HA M3yuy€HUE OMOJIOIMM Ha YriIyOJIEHHOM
YPOBHE CpeaHero oo0miero oopasosanusi, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYILECTBISIETCS C YY4ETOM CHEUU(PUKU €ro CoAep KaHUsI M HalpaBJICHHOCTH Ha
OpOoAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHM3alUsaX CpPETHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OPATOPHBIX M TpakTU4YecKux pabdoT. Takxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENAeTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.

[Iporpamma coctaBieHa ¢ yuétoM paboyeil mporpaMMbl BOCITUTaHUS.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U MTPEIMETHEHIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JIngHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JJOCTUTAIOTCS B
CANMHCTBE YYEOHOW ¥ BOCMUTATEIBLHOW JEATEIBHOCTM B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3WIMU JIMYHOCTH, NATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKpY Karolen cpene.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YyYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
Y MIPABONOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MIPOCKTOB, PEIICHHWH YyYEeOHBIX W TO3HABaTEIbHBIX 3aj7a4, BHITOJHECHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHou, ropaoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHU;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

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

NOHMMAaHUE U peanu3alysi 310pOBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTHEHNYECKUX MPABUII U HOPM, cOaTaHCUPOBAHHBIN PEKUM
3aHATAA W OTObIXa, perysipHas (Qu3uueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

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

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

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun H  pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYILIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIOCOOHOCTH UCHIOIB30BATh MPHOOPETaeMble IPU U3yUYEHUN OMOJIOTUH 3HAHUS
M YMEHUS TIpU  peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATUE NEUCTBUN, TPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHE IMPOrHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEMICHHH MpoOsIemM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PEeCypCHbie  MPOOJEMbI  pPa3BUTHUSA
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHUN B IIEJISIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaliu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

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

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb ¥  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMble I (OPMHUPOBAHHMS MHUPOBO33PECHHUS OOYYAIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNe, HAOII0IeHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAJIbHbBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUH  OOYyYaloIMUXCsl; CHOCOOHOCTh  OOYyYalolmMXCsl  UCMOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocss OyayT chOpMUPOBaHbl IMO3HABATENIbLHBIE YHUBEPCAJbHbBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTrpaMMBbl CpEeIHEro oOIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABAaTEJIbLHLIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHUHM 3HAHWK TPHUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPaccCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABICHHS CYyIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUMH B U3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a TaKxke
MPOTUBOPEYMII Pa3HOTO POJia, BBIBICHHBIX B PA3IUYHBIX HH(POPMAIMOHHBIX
MCTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBIIOJIHATH paOd0OTy B YCIOBUSX PEAILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, MpPeoOpa3oBaHUI0 U NPUMEHEHUI0 B Y4YEeOHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJYyYEHHBIE B XOJE€ PEIICHHUsS 3aJadd pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TMEpeHOca CPEeNCTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHATBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIbHbBIE MOAXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUYECKU OLEHUBAThH
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKd, TUarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBISATh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO y4acTBOBATH
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WIHNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpPEJICTBAa OOLICHUsS, MOHUMAaThb 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAKUTEIBHOE OTHOUICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,;

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

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBHUyaJbHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILIEHUH Y4eOHOH 3aauH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KayKJOr0 4€HA KOJUIEKTUBA;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa ¥ KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUMX 3HAHUN LEJNEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOUYTEHUI;

JieN1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHsTHE CedS M IPYTrUX:
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
crenuduyeckue st OMOJIOrMU HayYHbIC 3HAHUS, YMEHUS U CITIOCOOBI IEUCTBUHN MO
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  paluoHaIbHOTO
MPUPOOTIOIB30BaHUS, O BKJIaJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETYJISIIUs, CaMOBOCIIPOU3BECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. IlIneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHUH), 3aKOHBI (€IUHOO0pa3us
MOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO ITO3HAHMS, HCIOJb3yEeMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOIIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM YHCIE
OaxkTepuii, rpudOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIAHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKHUX
MPOIIECCOB: OOMEHA BEUIECTB (METa0O0JIM3M), MPEBPAILICHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3HCA, NCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIy OpPraHOMJAMH KJIETKH W HX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUAMHE, MEXAY CHCTEMaMH OPraHoB M HMX (QYHKIHMSIMH, MEXIy STanamu
oOMEHa BEIIECTB, ATaaMH KJIETOYHOIO IIUKJIA U KU3HEHHBIX UKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (PEHOTHIOM, (DEHOTUIIOM H
dakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTEIbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXJ1Y UCCIEAYEMbIMU OMOJOTMYECKUMHU MPOLECCAMU U SIBIICHUSMH, J€1aTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUe padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpenctBamMu, (GOpMyIHpys Lelb MCCIEIOBAaHUS, aHAJU3UPOBATH MOIYUYEHHBIE
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHUYECKHX
KOH(epeHusX;

YMEHHUE OLICHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
o0acTv GMOJIOTHUHU U MEAUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OILIOA0TBOPEHUE,
HaIpaBJIEHHOE U3MEHEHHE T€HOMA U CO3JJaHie TPAHCTEHHBIX OPTaHKU3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHalbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO03S1CTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIriayOasaTh MO3HABATEIbHBIN
MHTEPEC, HAMPaBJICHHBII HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHUX
mpoOjeM dYeloBeUecTBa, a TakKe B PEIICHUH BOIPOCOB PAIMOHAIBHOTO
MIPUPOOTIOIH30BaHUS, U B (HOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OMpENeNICHUs] M TIOHMMAaHHE CYIIHOCTH OCHOBOIIOJAralolux OUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotre3bl (runoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIaJAE€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO0  IO3HAHMUS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCUCTEM M Ouocdepbl, CTaOUIU3UPYIOMIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOpA, AJIIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHuS,
BIIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMsI, YepeOBaHUs HAIMPaBIICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBaTh B3aWUMOCBS3UM MEXIY IMPOIECCAaMH HIBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOTNOreHe3a, KOMIIOHCHTaAMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYMUTENbHBIE  TMPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHMUS, CAMHCTBA



YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHEHHWS MHOTo00pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECTRA;

YMEHHUE pemaTh OMOJIOTUIECKUE 3aa91, BBISABIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJHATh JIA0OPATOPHBIE W TpaKTHYeCKhe paboThl, cOOI0IaTh
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYTOBAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
pe3yabTaThl U JeaTh BHIBOIBI,

YMEHHUE Yy4YacTBOBaTh B Y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HH, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaoTBpAICHUSI
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayiield mnpodeccuoHaTbHON
JeSATEeTLHOCTH B 00J1acTU OMOJIOTHH, KOJIOTUH, IPUPOIOTIONH30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTHH, TICHUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SAWCTBA, IMHUIIECBOMN
MPOMBITIUICHHOCTH, YTIYyOJIATh TO3HABATEIbHBI WHTEpPEC, HANpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH mpodeccu U MPOAOHKCHHE
OMOJIOTNYECKOro 00pa30BaHUs B OPraHU3AIMIX CPEIHETO MPOPECCHOHATBHOTO U
BBICIIIETO0 00Opa3oBaHUSI.

COJEPXAHUME OBYUYEHUA
10 KVIACC

Copepkanre TpOrpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHoU urorooi arrectanuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OMOJIOTHS — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble UMH  TPOOJIEMBI.
dyHIaMeHTaIbHbIC, TPUKIAJAHBIC W TIOMCKOBBIE HAYYHBIE HCCJICIOBAHUS B
OHOJIOTHUH.

3HadeHue OHOJOruu B (POPMUPOBAHUHU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ Owonoruel. 3HaAYeHHE OMOJOTHH B



IIPAKTUYECKOM JIESTEIBbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM  XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE MPUPOBI.

JleMoHCTpanun

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. U. Bepnanckuit, U. I1. I1aBnos, 1. 1. Meunukos, H. W.
Basunos, H. B. Tumodees-Pecosckuit, /Ixx. Yorcon, @. Kpuxk, /. K. benses.

Tabmupl u cxembl: «CBsi3b OMONOTHM C JAPYTUMHU Haykammy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4Y€HHUE

KuBble cucteMbl Kak mpeaMer u3zydeHusi Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb W LEIOCTHOCTD,
CJIIO)KHOCTb M YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEECHUE, PA3APAKUMOCTh, U3MEHUUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHv3aldd HKUBBIX CHUCTEM: MOJIEKYJISIDHBINA, KIJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MECHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuit), Ouochepusiii. Ilpoueccbl, Hpoucxonsdlmue B KUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KMUBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue xuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3aluu.

N3yuyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaOmronenwue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHanus. [IoHsaTue o 3aBucCuMon n
HE3aBUCUMOM mnepeMeHHOW. IlmaHupoBanue skcnepumenta. [loctaHoBka wu
npoBepka rumnote3. Hynesast runoresa. Ilonstue BbIOOpPKH M €€ TOCTOBEPHOCTb.
Pa3Opoc B Ouonormyeckux AaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJYyYEHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaXeHUS Pe3yJabTaToOB JKcriepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JleMoHCTpauumn

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cuctembl», «CBOWCTBAa KHUBOW MaTepun», «YPOBHU OpraHU3ALUU KUBOU
npuponab», «CTpOeHHE MKWUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
V3y4EHUs JKUBOU IPUPOIBDY.

O6opynoBanue: 1abopaTopHOEe 000PYI0BaHUE JJIsI TPOBEACHUS HAOTIOICHUH,
VU3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOHNOB IpPH
W3YUYEHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — cTpyKkTypHO-QyHKIMOHANbHAas eIuHUIA KuBoro. HMcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jlesenryka. Knetounas teopus (T. llIBauH,



M. Ineiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHUS] COBPEMEHHOW KJIETOYHOMN
TEOPHH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMmatorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, IuddepeHIranIbHOoe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudsicuzneHHoe) uzyueHue Kiemox.

JdeMoHCcTpaMuA

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

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBI MHKPOCKOID,
«HcTopust pa3BUTHSI METOJ0B MUKPOCKOTIUIY.

OOopynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OuOJIOTUM
(xpomartorpadus, anextpodopes, auddepeHiuaibHoe HeHTPUGYTrUpOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u € poJib Kak paCcTBOPUTES, peareHTa, yHacTUE B CTPYKTYPHUPOBAHUHU KIETKH,
TeIIoperyasiuud. MuHepanbHble BEIIECTBA KIETKH, X Ouosiornueckas pojib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckue BellecTBAa KIETKH. buosornueckue mnojauMepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBs3b. BTopuuHas, TpeTuyHas, 4YeTBepTUYHAs
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudpukauuss  OGenkos.
buonornueckue pyHkmuu 6€IKOB. [lpuonsi.

YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
OO6muit  mmaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonornyeckue pyHKIIMMU YTII€BOJIOB.

Jlunuast. 'uapodunsHo-TUapOPOOHBIE CBOMCTBA. Kilaccudukanus munuios.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornueckue QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, MOTYNPOHUI[AEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnmun kommiementapuoct. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxnenne u ouonorndeckue pyuakmuu JTHK.
Buael PHK. ®yukunu PHK B kitetke.



Crpoenne Mmoisiekynbl AT®. Makposprudyeckue cBsi3u B Mojekyine ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (QYHKIIUHU B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexenuponanue JIHK. Memoow
2CHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoiiorusi: OMoOXuMU4ecKkue U OnoU3NYECKUe MCCIETOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuOMONeKyl. Mooeruposanue
CmMpyKmypbol u OyHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
Opeanuyeckull cCunme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpaIMuA

[Toptpertsi: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Junarpammel: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOEH.

Tabmuubl u cxembl: «llepuoandeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«Ctpoenne MoJieKynbsl BOIbD», «BemecrBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOMl MOJIEKYJbl», «CTpoeHHE MOJIEKYI
yrieBooBy», «CTpoeHre MOJIeKyn JUnuaoB», «HyKIeMHOBbIE KHUCIOTHI»,
«Ctpoenue Monekyiasl ATO».

O6opynoBaHue: XUMHUYECKasl TOCyAa U 000PYI0BAHHE.

JlaGopaTopHnasi padora «OOHapykeHUE OCJIIKOB C MOMOIIbIO KaU€CTBEHHBIX
pEaAKLIHIN.

JlaGopaTopHnasi padora «VccinenoBanue HyKJIE€MHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumnbel KJIETOK: JyKapuoTHUecKas U TmpokapuoTuyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CrtpoeHre MpoKapuOTHYSCKOM KiIeTKu. KieTouHas cTeHKa OaKTepuid B apxen.
Oco0OeHHOCTH CTpPOCHHsI TEeTepOoTpOo(HONH U aBTOTPOPHON MPOKAPUOTUIECKUX
KJIETOK. MeCTO U poJib TPOKapHOT B OMOLIEHO3aX.

Ctpoenue u GyHKIIMOHUPOBAHUE DYKAPUOTHUYECKON KIIeTKH. [ma3zmMaTudeckast
MeMmOpaHa (tutazmaniemma). CTpyKTypa Iuia3MaTH4ecKod mMemMOpaHbl. TpaHcmopt
BEIIECTB Yepe3 IIIa3MaTHIECKyI0 MEMOpaHy: macCUBHbIN (nuddy3us, oonery€Hnas
muddy3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBINM aKTUBHBIM TPAHCIIOPT).
[Tonynponuiiaemoctb MeMOpaHnbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHIOLIUTO3:
MUHOLUTO3, (aronuTol3. Dk3ouuto3. Knerounas crenka. CTpykrypa u (QyHKIUU
KJIETOYHOW CTEHKHU pacTeHUl, rpuOoB.

[Huromna3zma. [{urozomns. [utockener. JIBuxkenue nuromniazMbl. OpraHoOUIbI
kieTku. OiHOMeMOpaHHbIe OPraHOUAbI KIETKH: dHaom1a3MaTudeckas cetsb (JI1C),
anmapat [olbJXH, JIM30COMBI, HMX CTpoeHHe U (QyHKIuU. B3aumocBs3b



OJTHOMEMOpaHHBIX OPraHOUAOB KiIeTKH. CTpOEHHE TpaHyJIsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmuposka 6enkos 6 annapame 1 o0av0xcu. TpaHCHIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kietounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbBI  KJIETKM:  MHUTOXOHJPHUHM,  IUJIACTHJBIL.
Ipoucxoacoenue mumoxonopuii u nracmuo. Cumouozenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue W (PyHKUMHM MHUTOXOHIpUN W miactul. [lepBuunsie,
BTOPHUYHBIE U CIIOKHBIE IIACTUIBI (DOTOCUHTE3UPYIOMIUX DYKAPUOT. XIIOPOIIIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIIUX PACTEHUM.

HememOpanHubie opranouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJOB KJIETKHU. PuGocompl. Ilpomeorcymounvie Qunamenmeo.
MukpodunameHTsl. AxkmuHogvle Mukpoguiamenmol. MBIIIEUHbIE  KJIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB MW pEeCcHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnuvle Oenxu.

Anpo. O6osouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBINIKU, UX CTPOCHUE U
bynkuuu. SnepHbiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpOMOCOM B HWHTEppa3HOM sfipe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. /J{uHamuka s0epHOU 00010uKu 6 mumose. AHoephbiil
Mpaucnopm.

Kiierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

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

Tabmupl 1 cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KieTKn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpOo€HHE  pacTUTEIbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHre NPOKAPUOTHIECKON KIETKU.

OO6opyioBaHuEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEenaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIPENapaThl OaKTepUATbHBIX KIETOK.

JlabopaTopnass pabora «l3ydeHue CTpPOEHUSI KIETOK Pa3IU4HBIX
OpPTaHU3MOB).

IIpakTuyeckas padora «/3ydyeHune cBOMCTB KJIETOUHON MEMOPAHBI».

JlabopatopHass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOIU3a B
PACTUTENbHBIX KIIETKaX».

IpakTnueckas padora «/3yueHue NBUKEHUS IUTOIIIA3Mbl B PACTUTEIbHBIX
KJIETKaX».



Tema 6. O0OMeH BeniecTB M NMpeBpPallleHIE JHEPIUH B KJIEeTKe

AcCCUMUTISILINS U JUCCUMUWISIUA — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BCIIECTB: aBTOTPO(MHBI W TeTepOTPOdHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBbIX Tpoleccax. DepMEHTATUBHBINM XapakTep peakuuid KJIETOYHOTrO
Metabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
KodepmenTtsr. Otnuunst pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKUX BEHIECTB B KieTke. DorocuHTes.
AHOKCcUuceHHbIll U OKCcuceHHbll Gomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUCMeHmbl U NUSMEeHMbl peakyuoHHo2o yenmpa. Poib XJI0OpomiacToB B mpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. lIpogykTUBHOCTH PoTOCUHTE3a. BiusHue pa3andHbIX PakToOpoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opraHu3Mbl. Bumsl Oposkenus. [IpomykTel OposKeHHS W HX
WCIIOJB30BaHUE YEJTOBEKOM. AHa’pOoOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Otanbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npolieccax onosornyeckoro okucienus. Luknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:
paboma npomonuou ATD-cunmaszwvl. IlpenmyiecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Tepe] aHadpoOHBIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JdemMoHcTpanuu

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

Tabmuiel 1 cxembl: «DOTOCHHTE3Y, « JHEpreTUYecKuii oomMen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME JJiI MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIpENapaToB.

JlaGopaTopHas pa6ora «/3yueHne KaTaIMTHYECKOW aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMua3bl WK KaTaaasbl)y.

JlaGopaTtopnas pa6ora «U3ydyenue (¢EepMEHTATUBHOTO paCILEIICHUS
NEePOKCHUAa BOJIOPOA B PACTUTENbHBIX U dKUBOTHBIX KIETKAX).



JlaGopaTtopnas padora «CpaBHeHue TmpoleccoB (oTocuHTE3a H
XEMOCHHTE3a».

JlaGopaTopnas padora «CpaBHEHHUE MPOIIECCOB OPOXKEHUS U IBIXAHUY.

Tema 7. HacaeacrBennasi uHGoOpMaIus U peaju3anusa eé B KJIeTKe

Peakunn mMarpudHoro cuHres3a. [IpuHUINI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO CcHUHTe3a. Peanuzanus HacneacTBeHHON uHpopmaiuu. ['eHeTnyeckuit
KOJ, €ro cBoucrBa. TpaHckpunuus — wMarpuudbii cunTe3 PHK. IlpmHmmmnen
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnoBus OuocunTe3a Oenka. KomupoBanwe amuHOKUCIOT. Ponb pubocoM B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. Kaxo0, XK. Mano). Monexkynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKke. KiieTounblil romeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JUraTHbie apa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoQaroB. KusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasa.

BupycHsie 3a005ieBanus 4enoBeka, )kuBoTHbIX, pacteruil. CITMJ], COVID-19,
COILIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpPYKmMypHuIX buonocudeckux oaunvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JemoHcTpanuu

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKuili Koy, «Bupyce»,
«bakrepuodarm.

IIpakTuyeckasi padora «Co3gaHue MOACIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisnusa. WMutepdaza u  mMutos.
Oco0eHHOCTH TMpolieccoB, MpoTekarIux B HHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM), CHUHTETUYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) IEpUO bl HHTEPGa3HI.

Martpuunbin cunres JIHK — perumkanpa. Ilpuanuner perumkanvu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILIECIBLHOCTb.
Mexanusm pennukanuu JTHK. Xpomocombl. CtpoeHue xpomocom. Tenomepsl u



TenoMepasa. XPOMOCOMHBI Ha0Op KJIETKM — KapuoTul. JIUIUIOMAHbBI U
TarionHbI  HaOopbl XpoMocoM. ['omonornuynsie Xpomocombl. [lomoBsie
XPOMOCOMBL.

Henenune kietkn — MuTo3. CTaguyu MUTO3a U IPOUCXOASIIHNE B HUX MPOLECCHI.
Tunbl Muto3a. KapnokrnHes u HIUTOKUHE3. bronornyeckoe 3HayeHUEe MUTO3A.

Perymsinuss MUTOTHYECKOrOo IUMKIIA KIETKU. lIporpamMmupyemas kietouyHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
nponugepayuu, ouppepenyuposxku, cmapenus u eubeau xiemox. «L{ugposas
K1emKay — ououHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpanun

Tabmuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

ObopynoBaHue: CBETOBOII MUKPOCKOII, MUKpoIpenapathl: «MuUTO03 B KJIETKaxX
KOpELIKA JIyKa».

Jlaboparopnass  padora  «lM3ydyeHue  XpoMOCOM  HAa  TOTOBBIX
MHKPOIIPETIAPATAX ).

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

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEEATEIHbHOCTH OJHOKIETOYHBIX OPraHU3MOB.
baktepun, apxeu, OJHOKJIETOYHbIE TPUObI, OJHOKJIETOYHbIE BOAOPOCIH, APYTUe
pOoTUCTHI. KOJIOHHATbHBIE OPTAHU3MBI.

B3anMoOCBsI3p 4aCTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Txanu pacteHuii. TUTIBI paCTUTENBHBIX TKAHEW: 00pa3oBaTeIbHAas!, TOKPOBHAS,
MPOBOJALIASI, OCHOBHas, MexaHuueckas. OCOOCHHOCTHM CTpOeHHUs, (QPYHKIUN u
pAacCIoJIOKEHUS TKAHEN B OpraHax pPacTCHUM.

TkaHu >XKMUBOTHBIX M 4e€JOBEKAa. TWIBI KUBOTHBIX TKaHEW: SMUTENUANIbHAS,
COCIMHUTENbHAS, MbIIIeYHasi, HepBHasg. OCOOCHHOCTH CTpOeHUsS, (PYHKIUH W
PaCIIOJIOKEHUS TKAHE B OpraHax »KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M TeHepaTMBHBIE Opranbl pacteHuid. OprasHbl U
CUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX KMBOTHBIX. HapykHbIl 1 BHyTpeHHUM ckesieT. CTpOeHUE U TUTIbI
COEIMHEHUS KOCTEMN.



JIBrokeHue  OpraHm3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranu3mos. llornoiieHne Boapl, yIIIEKUCIOr0 ra3a i MUHEPAJIbHBIX
BelleCTB  pacTeHWssmMu.  [Iutanme  KuMBOTHBIX.  BHyTrpumosoctHoe m
BHYTPHMKJIETOYHOE MHILEeBapeHre. [IuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
MULIEBApUTENBHOIO TpakTta. [IumeBapurensHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue >kuBoTHbIX. [uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas HOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixarenbHas cucTeMa d4eloBeKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NTHL U
MIIeKonuTaromux. Perymsnus apixanus. JprxareabHble 00BbEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHH.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHOoCHass cucremMa IIO3BOHOYHBIX JKMBOTHBIX M dYenoseka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOEHHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepla U €€ peryJisius.

Brinenenue y opranu3mos. Beizienenue y pacteHnil. BeigeneHue y )KUBOTHBIX.
CokpatutensHble Bakyoau. Oprasbel BbiaeneHus. PuibTpaunus, CEKpenus u
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAelieHUs. CBS3b
MOJIOCTH Te€la C KPOBEHOCHOM M BBIIACIMTENBHOM cHUCTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (HyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHUE MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepuil M UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa macCUBHOM U XUMUYECKOM 3allIUThl. OUTOHLIUABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NIPOU3BOIHBIE.
3amuTa opranu3ma ot OonesHeidl. IMmyHHas cuctema uvenoBeka. Knetounslit u
TYMOPJIbHBIH HUMMYHHUTET. Bpokn€éHHbIH U npuoOpeTéHHbIN crienuduaeckuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazgpaxxumocts M perysinus |y oOprauusmoB. Pazgpaxumocts y
OTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsauns y pacCTeHUN.
PocTtoBbie BeliecTBa U X 3Ha4EHUE.



HepBHas cucrema u pediekTopHas peryisius y S>KHBOTHBIX. HepBHas
cUCTEMA U €€ OTAEIbl. DBOIIOLUUOHHOE YCIOKHEHNUE CTPOECHNS HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIENIBI TOJOBHOTO MO3ra ITO3BOHOYHBIX KHUBOTHBIX. Peduiekc u
pednexkropHas ayra. be3ycioBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanbpHas peryisiuus U SHAOKPUHHAA CUCTEMAa KMBOTHBIX U YEJIOBEKA.
JKenes3pl 5JHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU U 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JdeMoHCcTpaMuA

[Toptper: U. 1. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHbIE
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl HIBETKOBBIX PAaCcTEHUN,
«CucTemMbl  OpPraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue ctediisy,
«CTpoeHue JNHUCTOBON IUIACTUHKN», «TKaHM KUBOTHBIX», «CKEIET YeJIOBEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplIlieyHasi ~ CUCTEMay,
«BplaenurenbHas cUCTEMa», «IDHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbLY,
«Ammynurer»,  «KumieuHomonoctueie», «CxeMa  NHUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«Ctpoenne mnnaHapun», «BHyTpeHHee CcTpoeHue H0XAeBOro uepss», «HepBHas
cuctremMa poeio», «HepBHas cucrema gsarymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  ntuny, «HepBHag — cucTema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduaexcey.

O6opynoBaHHEe: CBETOBOM MHUKPOCKON, MHKpPOIPENnapaThl OJIHOKIECTOYHBIX
OpPraHu3MOB, MHKPOIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU
HACEKOMBIX, UIJIOKOXXHMX, HBbIC JK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHHMl pa3HbIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy1oBaHUE JJIsl AEMOHCTPAIIMU TTOYBEHHOTO W BO3YIIIHOTO MTUTAHUS PAaCTCHUH,
pacuieruieHus Kpaxmaiia v OeJIKOB oA AelcTBUeM (HepMEHTOB, 000PYI0BAHUE JJIs
JIEMOHCTPALMKU OIBITOB MO U3MEPEHUIO KU3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHel pacTeHHIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHE sKUBOTHBIX).

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

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHUS OPTraHU3MOB: Oecrosnoe (BKIIOYas BETeTaTUBHOE) W
nmoyioBoe. Buael  0ecrmonoro  pa3MHOXKEHUS: IMOYKOBAaHUE,  CIOPYIISIHS,
dbparmeHTaius, KJIOHHPOBaHUE.



[TonoBoe pa3zmHoxxkenue. [lonoBbie KieTkW, Wiau rametbl. Meiio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii cMbICIT
M€03a M IOJOBOro Impouecca. Melo3 W ero Mecrto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorene3 y KuUBOTHbBIX. [10JIOBBIE KENE3HI.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocoOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPoodIeM IMOPUOIOSUU.
Konyenyusi mopgocenos u modenu mopghoeenesza. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoGnenme. Tumbl  npoOGneHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoodnenue. brnacmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIECKOMMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpyssinug). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHUE 4YacTeil pa3BUBAIOLIETOCsA 3apojbllia (SMOpPUOHAIbHAS WHIYKLHSA).
3akiiagka IUIaHA CTPOCHUSI JKMBOTHOTO KAaK  PE3YyJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusiHue Ha 5MOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYkKAIOIIECH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. IlocTomOpuoHanbHblli nepuoa. llpsmoe wu
HenpsiMoe pas3BuThe. Pa3zButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
IIO3BOHOYHBIX JKMBOTHBIX. DHOJOrMYecKO€ 3HAYEHHE MPSAMOrO0 M HENPSIMOIo
pa3BUTHSA, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocta KUBOTHBIX. DaKTOpPHI
PEryJsiuU POCTA JKUBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U uenoBeka. [lepunonbl oHTOreHes3a yenoseka. CTapeHue u CMEPTh Kak
OMOJIOTMYECKHE MTPOIISCCHI.

PasMHoxeHne m pasButue pacteHuil. ['amerodur m cropodur. Meiio3 B
YKU3HEHHOM ITuKJIe pacTeHuid. OO6pa3zoBaHue CIop B npoiecce Merosa. ['amerorenes
y pactenuii. OmioJ0TBOPEHUE U Pa3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOe
OIUIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeTyIsUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JemoHcTpanuu

[Toptpersl: C. I'. HaBammun, X. llneman.

Tabnuipl 1 cxembl: «BereratuBHOe pasMHOXKeHHUE», «THIBI Oecroioro
pa3MHOXEHUs», «Pa3MHOXKEHHE XJIAMHIOMOHaAbD», «Pa3MHOKEHHE OHBIJICHBI»,
«PazMHOXkeHue ruape», «Menos», «XpoMmocoMmel», «I'amerorenes», «CtpoeHue
AWLEKIETKH M crepMaro3ouaay, «OCHOBHBIE CTaguu OHTOreHesay», «lIlpsmoe u
HENpsAMOE pa3BuTHe», «Pa3BuTHe MalCKOro xyka», «Pa3Buthe capaHum»,



«Pa3zButne narymkw», «JIBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX DPACTEHUN,
«CTpoeHre ceMsiH OJHOJOJIBHBIX U JIBYAOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOU KanmycTbDy, «JKU3HEHHBIN HUKII MXa», «’KU3HEHHBIN [IUKJI TAIIOPOTHUKAY,
«’KM3HEHHBIN TUKII COCHBLY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENnaparbl SULEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlabGopaTopHasi padora «/3yueHue CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHUKPOIIPEapaTaxy.

IIpakTnueckass padora «BbIABICHHME MNPU3HAKOB CXOJCTBA 3aPOIBILICH
ITI03BOHOYHBIX JKUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB Pa3MHOXKECHHUS BBICIINX
pacTeHU».

Tema 11. I'eHeTMka — HayKka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U PAa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHH I'€HETHKH.
Pa6ots! H. K. Konsiiosa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE TOHATHS U CUMBOJIBI. [ OMOJIOrHYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TE€HbI, AJIbTEPHATUBHBIE NPU3HAKHA, JOMWHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAsl JIMHUSL, THOPHUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABl ~ TE€HETUKU:  THMOPHUIOJIOTMYECKUN,  LMTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JemoHcTpanuu

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®uimunuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxembl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIUBAHUS.

JlaGopaTtopnasi pabGora «J/[po3oduna Kak OOBEKT TI'€HETHUYECKUX
HUCCIICIOBAHU .

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHaenss — 3aKOH
eAMHO00pa3usi THOPUIOB MepBOTO MoKojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pAaCIICIUIEHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpelBanus. ['unoresa 4ucToThl raMmer.

AHanusupytomee ckpenBanue. [IpoMeKyTouHbIi XapakTep HaclieJOBaHUS.
Pacuierienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuii 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HacJe10BaHus Tpu3HakoB. LluTonornyeckre 0CHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.



Cueruiennoe HacnenoBanue npusHakoB. Padotsl T. Moprana. CuernieHHoe
HACJIEI0BAHHE T'€HOB, HApYLIEHUE CLEIUICHUS MEXAY T€HaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAECIECHUS Moa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBIN U TeTEeporaMeTHbli Moj. ['eHeTnueckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [lmenoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIN auienu3M. B3auMoAeicTBHE HEaUIEbHBIX T'EHOB.
KommniementapHocTs. Onuctas. [lomumepus.

['eHeTHYECKUI KOHTPOJIb Pa3BUTHUS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, & TAKXKE
(U3HOJOTMYECKUX  MPOLIECCOB, MOBEIECHUS W  KOTHUTHBHBIX  (DYHKIUH.
['eHeTnyeckre MEXaHU3Mbl CHMOMOT€HE3a, MEXAaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— Mapa3uT» U «XO35IMH — MHUKpoOMOM». ['eHeTnueckue acmeKkTbl KOHTPOJIS U
U3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIUU B MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanumn

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Menpens», «AHanu3upymollee CKpemuBaHue», «HernomHoe ITOMUHUPOBaHHUEY,
«CrenyieHHOEe Haclel0BaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka monay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nrumby,
«MHOXECTBEHHBIN aJljIenu3M», « B3auMoaeicTBiue reHOBY.

O6opynoBanue: MOJAENIb IS JEMOHCTpPAIlMd 3aKOHOB €IMHOOOpasus
ruOpUI0B TMEPBOrO IMOKOJIEHUWS W paclleIUIeHUs MPU3HAKOB, MOJEIb s
JEMOHCTPALIMA 3aKOHA HE3aBUCUMOIO HACJIEAOBAHMS NPHU3HAKOB, MOJENb IS
JEMOHCTPALMK CLEIUICHHOTO HACJIEIOBAaHUSI MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuueckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIMBaHUA Y TPO30(DUITBD».

IlpakTnueckass  pab6ora  «/3ydyeHue  pe3ylbTaTOB  JUTHOPHUIHOTO
CKpEILIMBaHUS Yy APO30(PHITB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeAbl npu  (GopMHpoBaHUM (HEHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KayecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTU: HEHACIEACTBEHHAS U HACJIEICTBEHHAS!.

MonudukanonHas u3MeHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
Moau(UKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psn u BapuauuoHHas kpuBas (B. Horanncen). CoiicTBa Moau(pUKanMOHHON
WU3MEHYHUBOCTH.



['eHoTHNIMYECKass N3MEHUYUBOCTh. CBOMCTBA TEHOTUITMYECKON U3MEHYMBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYHUBOCTH. PoJIb KOMOMHATUBHON M3MEHYMBOCTU B CO3aHUU
T€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax OJTHOr0 BUIA.

MyTranmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbICE MyTauuu. SaepHeie U
HUTOIUIa3MaTuyeckue mytanuu. CoMaTHYeCKUE M TOJOBbIe MyTauuu. [IpUuunHbI
BO3HUKHOBEHUSI MyTanui. MyTareHbl ¥ WX BJIMSHUE HAa OPraHU3MBbI.
3aKOHOMEpPHOCTU MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacnencTBeHHoM m3meHunBoctu (H.M. BaBuiio). BHesinepHas U3MEHUHUBOCTh U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POJb  INUSCHEMUYECKUX HaKkmopos 8
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JleMoHCTpanumn

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Bugasl usmeHunBOCTHY», «MoaudukaoHHas
W3MEHYHUBOCTHY, «KoMOuHaTuBHas W3MEHYHUBOCTHY, «Menosy,
«OmnonoTBopeHuey, «I'eHeTrndecKkue 3a00IeBaHUs YeIoBeKay, « Buasl MyTammii.

OOopynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (poTtorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BUJIAMU U3MEHYUBOCTH.

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

IIpakTnyeckas padora «Mytamuu y gApo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBeKA

Kapuorun uyenoseka. MexayHapoaHas IporpaMMa HMCCIIEIOBaHUS TE€HOMaA
4yejaoBeKa.  MeToabl  M3YYEHMsI TEHETUKHM  YEJOBEKA: T'€HEAIOTHYECKHUM,
OJIN3HEIIOBBIM, LIUTOr€HETUYCCKUM, MOMYJISIMUOHHO-CTATUCTUYECKUH,
MOJICKYJISIPHO-T€HETUUECKH. CoBpemMmeHHOe ONPEECICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIJIE C IOMOIIBIO
[TI1P-ananu3a. HaciaencTBeHHbIC 3a00IeBaHNS YelIOBEKa. | €HHbIC M XPOMOCOMHBIC
Oosie3HH dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIIMHCKOW T€HETHKHU B MPEAOTBPALCHUU U JICYEHUH T€HETHUYECKUX
3a0oneBaHui 4YenmoBeka. MeauKo-TeHeTHUeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSTHE «TEHEeTHYECKOTO Ipy3a». ITUUYECKUE acHEeKThl UCCIEAOBAHUN B
00JIaCTH peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.



['enerndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bU3MYeCKOMY U XUMHYECKOMY 3arpsi3HCHUIO OKpYsKaromiei cpensl. ['eHeTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpaIMuA

Tabmuubl u cxemsl: «Kapuotun udenoBeka», «MeToJbl U3yUYeHUs] T€HETUKH
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanus u cenekuus. 3apoKICHHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0oOpasus KyJIbTYPHBIX
pacteHui. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI )KUBOTHBIX. COPT,
Mopoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEICTBEHHON M3MEHUYMBOCTH
H. . BaBunoga, ero 3HaueHue JJis CeNEKIIMOHHON paOOTHI.

Metonbl cenekiMoHHOM paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTY JIbHBIM. OTarml KOMOUWHAIIMOHHOM CCJICKIIUU. HctriTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUNY C IOMOIILIO OIICHKU
(¢eHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PaguanOHHBIN U XUMUYECKAW MYTAareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranusMoB. Mcmonib30BaHHE TEHOMHOTO pPEAAKTUPOBAHUS W METOJIOB
pekomOuHanTHBIX JJHK 111 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIHUH.

[Tomyuenue MTOJITUILIIOUIOB. BryTtpusuaosas rUOpUIN3AIINS.
brnuskoposcTBEHHOE — CKpelMBaHWe, wid  WHOpuauHr.  HepoacTBenHoe
CKpelnuBaHue, win ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonbs3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudpunuzanus. [Ipeogonenue Oecruiogus
MEXBUJOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DEBONIOYU).

CoxpaHeHre U U3yYeHUE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX POJIYEH I CO3/IaHUsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO03SMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaix YIAVYUIeHUs
CYWecCmsyrouwux U co30aHusi HOBbIX NOPOO, MUHUU U KPOCCOS8, 8 MOM Yucle C
NpUMEHEeHUeM COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHU, Nepedos8blx uoell u
NepCneKmuBHbIX MexXHOI02UL.

JdemoHcTpanuu

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



Tabmup! 1 cxembl: «LIeHTPBI MPOUCXOKIEHUS U MHOTOOOPA3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH FOMOJIOTMYECKHUX PSJIOB B HACJIEACTBEHHOW W3MEHUYMBOCTH,
«Metoppl cenekuumn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTtopHasi padora «/3ydeHne cOpTOB KyJIbTYypHBIX PACTEHUN U IOPOJ
JOMAIIIHUX KUBOTHBIX.

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

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKckypeuss «OCHOBHBIE METOABI M JOCTHMIKEHHUS CEJIEKIHH PACTEHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34HCTBO, B J1aOOpaTOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOT U

OOBEeKThI, HUCHOJb3yeMble B OHOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIE
KYJbTYPBI, MHUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHHe, IMOJIYyYEeHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJEnHe. Mukpoouosornyeckuii cuHte3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHoJioruid. [Ipon3BoACcTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3taHre TEXHOJOTMH U MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBIO MOJYy4YEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEUAOIIHMECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.

Kinerounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©  COMATHUYECKHUN
smOpuorere3. lcmonb30BaHWE TaruIOWIOB B CEJEKUUU pacTeHuil. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKAOHATbHbBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KIIOHUPOBAHUE XKMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonoeuu 0300po6nenus, KyIbmueUpo8anus U MUKPOKIOHATbHO20 PAIMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass W TeHHas HWHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W
koHcTpyupoBanue pekomouHanTHbix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHuns 1 epCreKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPHUH. JDKOJIOTHYECKHE
U 3TUYECKUE TPOOJIeMbl FTeHHONW MHXKEHEPHH.

Menumuackue Ouotexnonoruu. [loctrenomuas mudposas meaunuaa. [11P-
JMAarHocThka. MeTaOoJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJNOBEKA I OLIEHKH COCTOSIHUS €ro 370pOBbs. MCmoib30BaHHWE CTBOJOBBIX
knetok. TaprerHas Tepamust paka. 3D-Ouommxenepuss g pa3pabOTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEeW COYETAaHHMEM TEXHOJIOTUH TPEXMEPHOTO OMONMPHUHTUHTA U cKadoaauHra
JUIS peLeHus 3a/1a4 IEPCOHATIU3UPOBAHHON MEIUIIVHBI.



Co3nanne BEKTOPHBIX BaKIMH C IENbI0 o0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIE€HHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynkmonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHCcTpaMu

Tabmump! u cxemsl: «Vcnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIILIIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHkeHepus», «I eHHass HHXKEHEepUsD».

JlaGopaTopHas padora «/3yueHne 0ObEeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

JIKCKypcHusd «DBHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTENBHAS CHUJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3ZBOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIOLMUOHHBIX INpeICTABJICHUN B
omnosioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb 1 Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIUK BUAO0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckor teopun sBoonuu (CTD). HelTpanbHas
Teopust  dBomound. CoBpeMEHHas SBOJIOLMOHHAs  Ouojorusg. 3HAYECHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JlemoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kiosbe, Y. apeun, C. C. UerBepukos, 1. W. [lImansraysen, [Jx. Xonaein, . K.
benses.

Ta6nuie! u cxembl: «CucteMa xuBoi pupobl (1o K. JIuauero)y, «JlectHuiia
XKUBBIX cymecTB (1o Jlamapky)», «Mexanusm (popMupoBaHus MPUCITOCOOTICHUN Y
pacTeHuil 1 )KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y.
HapBuna», «Haxoaku Y. JlapBuHa», «®Dopmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«IToponbl romy6Gei», «MHoroodpasue KylbTypHbIX (opM KamycTbl», «Iloposs
JIOMAIITHAX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHNOB (mo Y. [lapBuny)y,
«CxeMa COOTHOIICHUS ABMXKYIIMX CHJI 3BOMIOUUNY, «OCHOBHBIEC IOJOKECHHS
CUHTETUYECKON TEOPUHU 3BOJTIOLIUIY.

Tema 2. MUKPOIBOJIIOIIHS U €é pe3yJIbTaThl

[Tommynsinus Kak 3J€MEHTAapHAas €QUHULA 3BOMIOUUA. COBPEMEHHBIE METOBI
OIICHKM TEHETWYECKOTO Pa3HOOOpasuss M CTPYKTyphl momyisuuid. 3Mmenenue



reHooH/Ia TOMYJSIUA KaK JJIEMEHTAPHOE SBOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DOnemeHTapHble (DAKTOPHI (IBIKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeld reHoB — ciydaiiHbie
HEHaIpaBJICHHbIC U3MEHEHUS YacTOT ajljiesiel B monysiuusix. DQPexT ocHOBaTelIs.
Spdexm Gymovinounoco copaviwka. CHudiceHue 2eHemuyecko20 pa3sHo0OpPA3UsL:
npuuunsl u creocmeus. llposenenue sgpgpexma opeuigha eeHo8 6 OONLWUX U MATBIX

NONYTAYUAX. Murpanumu. N3onsamus TTOMYJISIIIAM: reorpaduueckas
(mpocTpaHCcTBEHHAs ), Onosiorunyeckas (penpoIyKTUBHAS).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoiouud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pPa3pbIBAOIIMIMA
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUAIBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HUKHOBEHKE NPUCTIOCOOJIEHUI Y OPraHU3MOB. ApoMOp(O3bl U HANOA AN TALIUH.
[Tpumepsl TprcnocoOIeHUI y OpraHu3MOB: MOP(OIOrH4YecKue, PU3N0I0TrHUECKHE,
onoxumuyeckue, noBeAeHUYeCKHe. OTHOCHUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumgooOpazoBaHue Kak pe3yibTar
MUKpPO3BOJIIOIMU. M3omsamnust — kiatoueBoit (aktop BugooOpazoBanus. [lytu u
CrIocoObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMIATpUYECKoe  (DKOJOTHYECKOoe), «MTHOBEHHOE»  (TIOJUIIONAN3ALIMS,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3Mbl (OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Pob 3BOTIOLIMOHHOM OMOJIOTUH B pa3pabOTKe HAYYHbBIX METOJOB COXPAHECHHUS
OouopaszHooOpaszusi. MUKpPOIBOJIOIUS W KOJBOJIIOIHUS IMApa3suTOB U HUX XO35CB.
MexaHu3Mbl (OpPMHUPOBAHUS YCTOMUUBOCTH K aHTHOMOTHKAM U CITIOCOOBI O0PBHOBI €
HEW.

JdemMoHcTpanuu

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

Tabmuubr u cxembl: «MyTanuoHHass HM3MEHUYUMBOCTHY, «llomynsainronHas
CTpYKTypa Buaa», «Cxema mposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBmxymue
CHJIbI 3BOJIOLUNY, «DKOJIOrMUecKas M30JSLUS MOMYyJSAUUNA CeBaHCKON (openmy,
«I"eorpaduueckast U30ISAUS JTMCTBEHHULIBI CHOMPCKOM 1 IMCTBEHHHUIIBI JAyPCKO»,
«ITonynsIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEepTB», «Cxema nercTBUS
€CTECTBEHHOT0 0TOOpay, «PopMbl 00pHOBI 32 CyLIECTBOBaHUEY, «HIyCTpUaNIbHBIHI
MenaHusm», «oKuBble — uckomaembie»,  «llokpoBHTENbCTBEHHass  OKpacka
XKUBOTHBIX», «[Ipegynpexparomas oOKpacka KUBOTHBIX», «DPU3HOIOTUYECKUE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MoOB W €€ OTHOCHUTEIBHOCTHY,



«Kpurepun Buaa», «Bunpi-nBoiinukny», « CTpykTypa Buaa B mpupoae», «CrnocoObl
BUI000pa3oBaHusy, «I eorpadudeckoe BumI000pa3oBaHue TPEX BUIOB JAH/BIIICH,
«IKOJIOTUYECKOE BUA000pa3oBaHUE BUAOB CHUHHID, «IloMUIIOuasl pacTeHUN»,
«KamycTHO-peieuHbIil Tuopumy.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTUIL U
3BEpeH ¢ MpUMEPAMH Pa3INYHBIX TPUCTIOCOOICHHM, YyUesa ITHI] U 3BEPEH pa3HbIX
BUJIOB, TepOapuy pacTeHWi OJIM3KUX BHJAOB, OOPA30BaBIIUXCS PA3TMYHBIMU
criocobamu.

JlabopaTtopHnasi padoTa «BbisiBlieHHE N3BMEHUHUBOCTH Y 0CO0€H OJTHOTO BUA.

JlabopaTtopHnasi pa6ora «IIpucrnocobyeHrs opraHu3MOB U UX OTHOCUTEIbHAS
1e71eCO00Pa3HOCTHY.

JlaGopaTtopnass paGora «CpaBHeHUE BHUJOB MO MOpP(OIOrHIecKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOLNS H €€ pe3yJibTaThl

Metonbsl W3ydeHUS MaKpO3BOMIONMHU. [lall€OHTOIOrMYECKUE  METOMBI
u3yueHus: HBomouuu. llepexomubie ¢GopmMbl M (QUIOTCHETUYECKUE  PSAbI
OpraHU3MOB.

buoreorpaduyeckue metonsl u3ydeHus spoitonuu. CpaBHeHue GIIoOpsl U
dbayHbl MaTepuKkoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emun. Bumabl-
SHJEMUKHU U PEITUKTHI.

OMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METOMIbl U3YUEHUS
ABOIONMH. ['eHeTHuecKkue MeXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M TMOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTHYHBIE  OPTaHBbL.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHE U MAaTEMAaTUUECKHUE METO/IbI U3YUEHHUS DBOJIIOIUU. [ OMOIOTUYHbBIE
reHbl. COBpEMEHHBIE METOIbl TOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTallM{ U 3BOJIIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMH. [IpuHyun cmenvi yHKYuil.
HeoGpaTtumMocTs 3BoMtOMK. AnanTtuBHas paguaiyvs. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIU Y.

JdemoHcTpanuu

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

Tabmuubl 1 cxembl: «DUIOTCHETUYECKUN PSI JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsl»y,  «CemMeHHBbIE
narnopoTHukn», «buoreorpaduueckue 30HbI 3emum», «/lpelid KOHTHHEHTOBY,
«PenmukTery, «HadanmpHble cTaguu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHe», «PyJAUMEHTBI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0OpHI 4YEIOBEKAa M IIMMITaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIIOIIUI.



O6opynoBanue: KOJUIGKITUH, TepOapuu, MYJSDKA HCKOMAEeMbIX OCTAaTKOB
OpPTraHW3MOB, MYJISIKH TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TrUMOTE3bl MNPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 H
naHcrepmus. [JloHayuHble IpenCTaBICHUAS O 3apOKICHUU JKU3HU (KPEAMOHU3M).
['MnoTe3a MOCTOSHHOIO CaMO3apOXKIACHUs )KU3HH U €€ ONpOoBeEpKeHUE onbiTamu .
Penu, JI. Cmannanuanu, JI. [Tactepa. [IpoucxosxieHne sKM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbI HEOPTraHUYECKON ABOJIIOLINH. [InanerapHas
(reosornyeckasi) 3BONIONUSA. XHUMHUYECKash »HBOJIOLMA. AOHOT€HHBIH CHHTE3
OpraHn4YecKux BemecTB u3 Heoprannudeckux. Ompitr C. Mwumiepa m I'. IOpm.
O6pazoBanue noauMmepoB u3 moHomepoB. Koanepsarnas runoreza A. M. Onapuna,
runore3a mnepBuuyHoro OynboHa Jlx. XonpaeliHa, reHeruyeckas rumnoresa [
Ménnepa. PubGozumbr (T. Yex) u runoresza «mupa PHK» VY. T'unbepra.
dopMupoBaHuE MEMOPAH U BO3SHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKue OCTaTKU.
['eoxpononoruss u €€ Meroabl. OTHOCHTENbHAs W AOCOJIOTHAsE T€OXPOHOJIOTHS.
I'eoxpoHoOIOrMYeCcKas 1IKajaa: S0HbL, 3Pbl, IEPUOBL, JIIOXH.

HavaneHbie 3Tanbl OpraHMYeckor HBoJONUU. [losiBIeHHE W 3BOIIOLUS
NEPBBIX KJIETOK. DBONIONUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBbIE OMOMIIEHKM KaK aHaJOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTBHI.

[Tpoucxoxaenne s3ykapuoT (CUMOUOTeHe3). DBOIIOLNOHHOE TPOUCXOKACHHE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl ABOJIOLUMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosBiieHME CHOpPOBBIX pacTeHUW U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTEHUH.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
*KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaoBbI€ )KUBOTHBIE. JKU3HB B BOJAE. DBOJIOLHS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAONINX U
ntuil. [lpunnun kimrodeBoro apomopdosa. OcBoeHHe OECIO3BOHOYHBIMU U
MTO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTne xu3HM Ha 3emie MO 3pamM M NEpUoAaM: apxeu, MpoTepo30il,
naneo3o0ii, Me3030M, KaitHo30i. O011as XapaKTepUCTUKa KIIMMaTa ¥ F€OJIOTHYECKIX
nporeccoB. [losiBIeHne U pacBeT XapaKTepHBIX OPraHU3MOB. YTJie0Opa3oBaHUE:
€ro yCJIOBHUS U BIMSHUE Ha ra30Bblil cocTaB aTMOC(hepHI.



MaccoBble BBIMUPAHHUS — DKOJIOTMYECKHE KPU3KUCHI Ipouwioro. IIpuunner un
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIN 3KOJIOITMYECKUI KPHU3HC, €ro
ocobennoctu. [Ipobnema coxpaneHus 6mopasHooOpasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [IpuHuumnel knaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: @. Penn, JI. Cnannannany, JI. [lacrep, . 1. Meunukos, A. W.
Omnapun, Ix. Xongeln, ['. Mémnep, C. Munnep, I'. FOpu.

Ta6muiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [1actepa mo
U3YYEHHUIO CaMO3apoXkAcHUs Xu3HW», «Cxema ombita C. Mwmiepa, I'. Opw»,
«JTanpl  HEOPraHWUYECKOM  3BONIOLMMY»,  «[ €OXpOHOJIOTMYECKas  IIKauay,
«HayvanbHble 3Tanbl OpraHUYECKON HBOIIONMNY, «Cxema oOpa3oBaHUs SYKApUOT
nyTéM cumoOuoresesa», «Cucrema XKuBoMl mnpupoas», «CTpoeHue BUpycay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIECTOUHBIE BOJOPOCINY,
«MHorokierounsle Bojopociam», «Mxm», «llanmoporauknm», «l'onocemeHHbIE
pacteHus», «Opransl BETKOBBIX PACTEHU», «CXeMa pa3BUTHUSA ) KUBOTHOTO MUPay,
«Apomop(}o3bl KUBOTHBIX», «IIpocTeitmmey», «KumeunononoctHeiey, «llnockue
yepBu», «YUneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «[IpecMmbikarommecs,
«IItnupy, «Mitekonuratomuey», «Pa3BuTue )Xu3HU B apXeMCKOU 3pe», «Pa3Butne
JKU3HU B IIPOTEPO30MCKOM dpey, «Pa3BuThe KU3HM B IAJCO30MCKOU 3pey,
«Pa3BuTHe XKU3HU B ME3030MCKOU 3pey, «Pa3BUTHE )KU3HNU B KaHO30MCKOMN 3pey,
«CoBpeMEHHasl CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: TepOapuyd pPaCcTEHHM pa3IMYHBIX OTACIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaKHbIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHMX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, Uy4elIa IITUL] U 3BEPEH, KOJUIEKIIUN
OKaMEHEJIOCTEW, TOJIE3HbIX MCKOIMAEMBIX, MYJSKM OPraHUYECKHX OCTATKOB
OpPraHNU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiepa—
KOpu no n3ydennto abMOreHHOr0 CUHTE3a OPraHMYECKUX COCIMHEHUI B EPBUYHOMN
atMocdepe».

JlaGoparopnasi padora «/3ydeHue W ONUCAHUE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPraHU3MOB).

IIpakTuyeckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTHEIOBY.

IIpakTnueckasi padora «3yueHre oCOOEHHOCTEW CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxaenne Ye10BeKa — aHTPOIIOIeHe3

Paznensl 1 3agaum aHTponoaoruu. MeTo1bl aHTPOIIOJIOT U H.



CraHOBIEHUE NPEACTABICHUA O MPOUCXOXKIEHUU 4esIoBeKa. PemurunosHeie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0Tr0-OMOXUMHYECKHUE,
noBeAeHuYeckue. OTINYUS YeJIOBEeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CHTHAJIBHOMU
CUCTEMBL.

JIBrokymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOruYecKre, ColfuaibHbIE.
CooTHolieHne OMONIOTMUYECKUX U COLMANIbHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4YenoBeKOOOpa3Hble OOE3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIUE MPEIKHU YeIOBEKOOOPA3HBIX 00€3bsH U
J0JIei. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JtoAeh. UenoBeK yMelbli, MepBbie
M3TOTOBJIEHUS OPYAUH TpyAa. YemoBeK MpAMOXOISIINN U IEPBBIA BBIXO JIOIEH 32
npenensl Appuku. YenoBek reienboeprckuii — oOmil NpeioK HeaH 1epTaaIbCKOTO
YEJIOBEKAa M YEJIOBEKa pa3symMHOro. YeloBeK HEaHAEPTAIbCKUM KaK BHJ JIHOJEU
XOJIONHOTO KiMMaTa. YeloBeK pa3yMHBId COBPEMEHHOIO THIIA, JIECHUCOBCKHU
YeJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenernka u
[1aJIEOr€HOMUKA.

DBOJIIOLIMST COBPEMEHHOTO 4ejloBeka. EcTecTBeHHBI OTOOp B MOIMYNISIUAX
yenoBeka. MyTanMoHHbBINM Tipouiecc ¥ noauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «dPGEeKT OCHOBATENs B MOMYJSIUAX COBPEMEHHOTO
YeJI0BEKaA.

Yenoseueckue pacel. [loHstue o pace. bombime pacel: €BponeouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHckas). Bpems u myTu paccelieHHs 4YeloBeKa MO IJIaHEeTe.
EnuHcTBO  4yenoBeueckux — pac.  HayuHasd  HECOCTOSATENBHOCTH — pacu3Ma.
[Tpucnoco0aeHHOCTh 4YeNoBeKa K pa3HbIM YCIOBUSIM OKpYXarollell Cpessl.
Bnusnue reorpadpuyeckoil cpespl U apeiida reHoB Ha MOp(OJIOruio U (PHU3UOJIOTHIO
YEJI0BEKA.

MeEXIUCIMIUIMHAPHBIE ~ METOIbIl B (U3MYECKOW  (OMOJIOTHMYECKON)
AHTPOMOJIOTUM.  DBOJIOLIMOHHAS ~ AHTPOINOJIOTUS U MAaJICOaHTPOMOJIOTHS
YEJIOBEUECKUX MOMYJIALMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOIBI YEIOBEKA.
HccnenoBanrie KO3BOTIOLMH OMOJIOTMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpersr: Y. {apsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmump! 1 cxembl: «MeToIbl aHTPONOJIOTUNY, «['0JTOBHON MO3T ueIoBeKay,
«YenoBexkooOpa3Hbie 00e3biHb), «CKeNeT ueIoBeKa M CKEeJeT IIMMIIaH3e»,
«PynuMeHTBI 1 aTaBU3MbD, «JIBUKYIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIOLUOHHOE



IpPEBO  YENOBEKa», «ABcTpamonurek», «Yenosek  ymensl», «Yenosek
MPAMOXOIAIININY, «JlenncoBckuid yenoBek» «Heanaepranpubny, « KpomMmaHbOHIBIY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEJIOBEKa», «Packl UeoBeKay.

O6opynoBaHue: MYyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOU
KyJbTYpbl TIPEAKOB 4YeJloBeKa, penpoaykuuu (potorpadhum) KapTuH C
MU(DOTOTHIECKUMH W OHMOJEHCKMMH CIOKETaMH TPOWCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKA, MOJIENb
yeperna 4yeJoBeKa U Yepera MIMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3e,
MOJEIHN TOpCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEH CTPOCHHUS CKejeTa
YeJI0BeKa, CBA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YEIOBEKay.

Tema 6. JDkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KaKIeld cpeaou

3apoxaeHue U pa3BUTHE 3KoJorud B Tpyaax A. ['ymOonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazmensl u 3amaun
sKoJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Metonbr sxosoruu. IloneBble HabOMIOIEHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpPOAHBIE U JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATLHBII.

3HaYCHUE OKOJOTMYECKUX 3HAHWW Uil YeJIOBEKA.  DKOJOTHMYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEJIOBEYECTBA C MpUpoaor. PopMHpOBaHUE
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JemoHcTpanuu

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

Tabmuupel n cxeMbl: «Pa3genbl skomorumy, «MeToabl skonorumy, «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEN CPEAbD.

JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
HUCCIICIOBAHU .

Tema 7. Opranusmsl U cpea OOUTAHUS

DkoJyoruueckue (PaKTopbl U 3aKOHOMEPHOCTH Ux nericTus. Kimaccudukams
IKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpoIoreHHbIe. O01me
3aKOHOMEPHOCTH JIEUCTBHUS 3Kojoruueckux (axropos. IlpaBuio munumyma (K.
[npenrens, 0. JInbOux). TonepaHTHOCTh. OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak sKosoruueckuit ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHUYECKUE TPYIIbI



pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cCBeTy. CUTHAJbHAs pOJIb CBETA.
doTonepuoau3m.

Temnepatypa kak 3kojorumueckuii Qaxrtop. JledicTBue TemmepaTypsl Ha
opraHus3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonormdeckuil (axtop. IlpucmocoOnenus pacteHuir K
NoJIIepKaHUI0 BoJHOTO OanmaHca. Knmaccudukaiusi pacTeHHI MO OTHOILIEHHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHW3MEHHas.  DPU3NKO-XUMHUYECKUE
0COOEHHOCTH cpefi 0OuTaHusl opraHu3MoB. [Ipucnoco0neHuss OpraHu3MoB K KU3HH
B Pa3HBIX cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUYHBIE H
roguunbie puTMbl. [IpucnocoOJeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusnennsie popmbl oprann3moB. [lorsTue o )xu3HeHHoi popme. JKu3HeHHbIE
(GbopMbl pacTeHWil: AEpeBbs, KyCTapHUKU, KYCTapHUYKH, MHOTOJIETHHE TpPaBBI,
oJiHOJIeTHUE TpaBbl. KU3HEHHbIE (POPMBI JKUBOTHBIX: THIPOOHOHTHI, T€OOUOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue axkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cUMOMO3 U ero (opmel. Ilapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJIeUCcTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTMYECKHX B3aMMOJCHCTBUI Il CYLIECTBOBaHHMS OPraHHW3MOB B Cpele
obOutanus. [IpyHIUT KOHKYPEHTHOTO UCKIIOYEHHUS.

JleMoHCTpauumn

Tabmupl 1 cxeMmbl: «OKosoruyeckue (akTopb», «CBETOBON CHEKTP»,
«ODKOJOTUYECKNE TPYIIBI )KUBOTHBIX MO OTHOLIEHHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOIHOKPOBHBIE JKUBOTHBIE», «DH3MONOrMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl O0OWTaHHS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennelie popmbl pacTeruit», « KusneHusie (oOpMbl 3KUBOTHBIX», « DIKOCUCTEMA
HIMPOKOJMCTBEHHOTO Jiecay, «IJKOCHCTEMa XBOWHOro jecay, «llenmm nwuranusy,
«XUIITHUYECTBOY, «ITapazutuzmy, «KoHKypeHIus», «CumOmn03»,
«KoMMeHcanuzm».

O6opynoBanue: repOapuu pacTeHUHW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTMYECKHX (PakTOpoB, repdapuu CBETONIOOMBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOC/IMBBIE KOMHATHBIE PAaCTEHUS, repOapuy U KOJJIEKLIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, uydesia NTHUIl U 3Bepei, repOapuu



pacTeHuid, OTHOCAIUXCS K Trurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJUIEKIIMH >KMBOTHBIX, OOMTAIOIINX B Pa3HbIX cpeaax,
repO0apum M KOJUIEKUMM PpAaCTEHUAd U JKUBOTHBIX, OOJaJAalOUNIMX 4YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUICKIIUU PACTEHUM M JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BbigBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUIO CBETA».

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCIOCOOTICHUN OpraHU3MOB K
BIIMSHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTCHUMN U3 Pa3HBIX
MeCT OOUTaHHUS.

Tema 8. IKo010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTCPUCTUKH  IIOIYJIALMH. [Tomymsimuss ~ Kak
ononoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKA3aTENW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TI0JIOBAass CTPYKTYpa, POXKIAAEMOCTb, IIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUS.

DKoyoruyeckass CTpykrypa nomyiasuud. OUeHKa YHCIEHHOCTH NOMYJIALINU.
JvHamuka monmynsuud U €€ peryysnusa. bHOTHYeCKMH MOTEHUHAN TMOIYJISIUU.
MopenupoBanue IMHaAMUKHU NOMYJIALAA. KpuBble pocTa YMCIEHHOCTH IO JISILUU.
KpuBble BbDKHBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: poJib (HaKTOPOB,
3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-cTparerun).

[TonsiTue 00 sKoNOrMUecKoil Huie Buaa. MectooOutanue. MHoromepHas
MoJzenb skosiormueckon Humm JIx.M. XartumHcona. Pa3smepbl skonorundeckou
Humy. [loTeHnnanbHas U peann3oBaHHas HULIN.

Bua kak cucrema nomynsuumid. Apeansl BUIOB. Buabsl M HX KU3HEHHBIE
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MUrpauuid >KUBOTHBIX. buosormueckue
WHBA3HUH YyKEPOJHBIX BUIOB.

JemoHcTpanuu

IToprper: . M. XaTuynHCOH.

Tabmuubl W cXxembl: «IKOJOTHYECKUE XApAaKTEPUCTUKU MOMYJISLHNY,
«IIpocTpancTBeHHass  cTpyKTypa  nomyysiqum», «Bo3pacTHble  ITHpaMHIbI
nonyiasiuun», «CKOPOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonoruueckort Humu . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJIJIEKIIUN )KUBOTHBIX.



JlabopaTtopHasi paGora «lIprcnoco0iieHns ceMsiH paCTEHUH K pACCEICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOIIEHO3E.

Dxocuctema kKak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHAIbHbBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOuoTHYECKHE OJIOKHU
skocucteM. [1ouBel ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BeleCcTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE TOKA3aTENHN IKOCUCTEMBI. boMacca u poayKIus. JKOJIOTHYECKHUE
MUPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBI. AHTPOIOIEHHbIE BO3JCHCTBUS Ha
cykueccuu. KnnmakcHoe cooOmectBo. bropazHooOpasue u nmoiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupogHbie 3KOCUCTEMBL. JKOCUCmEMbl 03EP U peK. DKocucmembl Mopeti U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCMmblHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATrposkocucTema. ArpoueHo3. Paznuuns
MEXK]Ty aHTPOIIOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIOHEHTHI YypOoskocucteM. ['oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpOJACKOW QayHbl. buonorumdeckoe u
XO3SIIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackadnoco 3ggexma u 6udo8-30ughukamopos (Kirouesvix
6U008) 6 yHKkyuonuposanuu sxocucmem. 1lepeHOC PHEPTUUA U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTraHU3MOB, MOIMYJISLUNA U S9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3ECHCTBUH.

Mexanuzmul 6030eticmeus 3a2pA3HEeHUL PAZHbLIX MUNO0S8 HA CYOOPSAHU3MEHHOM,
OD2AHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSI AHMPONOSEHHO20 8030eticmausi. MeTofoorus
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPOIIOTE€HHBIX SKOCUCTEM.

JemoHcTpanuu
[Toptper: A. k. Tencnu.
Tabmuuet  u cxembl:  «Ctpykrypa  OuoleHO3a»,  «DKOCHUCTEMa

IMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIMOHAIbHbBIC
TPYIIbI OPTaHU3MOB B 3KOCUCTEMEY, « KpyroBOpOT BEHIECTB B 3KOcUcTEMEY, «Lenu
nuTaHus (macTOWIHAs, JOETPUTHAsA)», «IKOJOTHYECKas NUpaMHuaa YHUCEI,
«IKoJIOTHYECKasi MpaMujia OMoMacchly, «IKOJOTUYECKas MUpaMuia dHEPTUn»,



«O6pazoBanue 6omo0Tay, «llepBuuHas cykueccus», «BoccTaHoBieHHE Jieca ocie
noxkapa», «J9KocucTteMa o3epa», «ArpoueHos», «KpyroBopor BemecTB U MOTOK
SHEpPruM B arporeHose», «[Ipumepsr ypboskocucTem.

Oo6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uy4delia MTUIL U
3Bepeit, repOdapuu KyJIbTYypHBIX U IMKOPACTYIUX PACTEHUM, aKBApUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBDY.

Jlabopatopuasi padora «M3yyeHue pazHooOpazusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYypcHsi «DKCKypCHUsl B TUIIUYHBIN OuoreoneHo3 (B qyOpaBy, OEpe3HSK,
€JIbHUK, Ha CYXOJO0JIbHBINA UJIM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcHsl «IJKCKypCHsl B arpo3kocucteMmy (Ha Moje WIM B TEIIMYHOE
XO035UCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdpepa — oOmennanerapHas 000jiouka 3€MIJIM, T/I€ CYIIECTBYET WIH
CyllleCTBOBaJia XU3Hb. PazBuTue mpejacTaBieHuii o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BeIEeCTBO Orochepsl U ero PyHKIUY.

3aKOHOMEPHOCTH cyliecTBOBaHusA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rJ100aIbHOM 3KOCUCTEMBI. J[MHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOr€OXUMHYECKHUE IIUKJIIBI (YIaepoaa, a30Ta). PUTMUYHOCTH SIBIEHUH B
ouocdepe.

3oHanbHOCTH OHMochepsl. [TousTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIC Ji€ca, CMEUIAaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEMH, CaBAaHHBI,
MyCTBIHU, TPOTTMYECKHUE JIeCa, BRICOKOTOPhS. Kimmmat, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa 1 QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
onochepHbIX QPYHKITHI.

JdemMoHcTpanuu

[Toptpetsl: B. W. Bepnanckuid, 3. 3rocc.

Tabnuiel u cxembl: «['eocdhepsr 3emim», «Kpyropopot azora B IPHUPOIE»,
«KpyroBopoT yriepoma B mpupozae», «KpyroBopoT Kuciopoga B TpUPOIESY,
«KpyroBopoT Boawl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponudeckuil gecy.

O6opynoBanue: repdapuu pacTCHHU pa3HBIX OMOMOB, KOJUICKITUH JKUBOTHBIX.

Tema 11. YesnnoBek u okpy:xaomias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MNpUYUHBL. Bo3jelcTBhe ueloBeka Ha
ounocdepy. 3arpszHeHre BO3AyIIHON cpebl. OXpaHa BO3/1yXa. 3arpsi3HeHUe BOAHOM



cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHne mnousbl. OxpaHa IOYBEHHBIX
pecypcoB. M3menenue kimmara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIA U XKUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >KMBOTHOTO MHpa. OCHOBHBIC NPUHIHUIBI OXPAaHbI MPUPOJIBHL.
Kpacubie xuuru. Oco0o oxpansieMble mnpupoansie Tepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHILMIBI YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA U MPUPOJBI.
PanvonanbHO€  MPUPOJONOJB30BAaHUE M COXPAaHEHHE  OHMOJIOTMYECKOTO
pazHooOpazus 3emuu. OOIIME 3aKOHOMEPHOCTU TJI00AJbHBIX 3KOJOTMYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MTOCIIEICTBHUA.

Pa3BuTne METOJOB MOHUTOPHUHIA Pa3BUTHS ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaroujeli u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypceoi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00cmyn K
ungopmayuu no cocmoaHulo OmMOoenbHuIX U008 U okocucmem. (OcCHOBbI
9Kopeabunumayuu dKocucmem U cnocooos 060pvOLl ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuwix SKOCUCHEM.

JlemoHcTpanuu

Tabnuiibl 1 cxeMsl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruapochepbn,
«3arps3HeHue nouBb», «[lapHukoBbIi 3QhexkT», «Oco00 oxXpaHseMble IPUPOIHBIE
TEPPUTOPUMY», «MOJenu yrpaBiasieMOro Mupay.

O6opynoBanue: ¢oTtorpa@uu OXpaHSEMbIX pPAaCTEHHWU M KUBOTHBIX KpacHoii
kHuru Poccurickon ®enepanuu, KpacHol KHUTH peruoHa.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 9acoB
Ne HaunmenoBanme pa3aesioB JuiekTpoHHbIE (HUGPOBbIE)
KonTpoabubie | IlpakTnueckue
n/n U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 EHOMOMIs KaK HAVKa 1 bubnunoteka LIOK https://m.edsoo.ru/7f41¢c292
YK https://resh.edu.ru/subject/lesson/3827/start/118940/
K
2 HBDIC CHCTEMDT 1 X 2 bubnuoreka IIOK https://m.edsoo.ru/7f41c292
U3Yy4eHUe
3 buonorus kinetku 2 0.5 bubnuoreka IIOK https://m.edsoo.ru/7f41c292
XuMH4ecKast Opranu3amnus Bubmorexa LIOK
4 p 10 1 1 https://resh.edu.ru/subject/lesson/5397/start/283870/
et https://resh.edu.ru/subject/lesson/3840/start/163096/
C
5 TPOCHHE H QyHKILIH 8 2 bub6nunoteka LIOK https://m.edsoo.ru/7f41¢c292
KJICTKN
OOMeH BelecTB U
6 MIpEeBpaICHUE SHEPTUU B 9 1
KJICTKE
Hacnencreennas
7 nH(popMaLus U peaar3anus 9 0 bubnmnorexka HOK https://m.edsoo.ru/7f41¢c292
€€ B KJIETKE
8 JKusHeHHBIH UK KIETKH 6 1
9 Crtpoenue u GyHKIIUA 17 15
OpPraHHU3MOB
P
10 S3MHOMCHHC 1 passutHe 8 1 1.5 bubmuoreka ITOK https://m.edsoo.ru/7f41c292

OpraHnu3MoB



https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

['eneruka — Hayka o

11 HACJIEICTBEHHOCTH U 2 0.5 bub6mmoteka LIOK https://m.edsoo.ru/7f41¢c292
W3MEHYMBOCTH OPTaHU3MOB
3

12 AKOHOMEPHOCTH 10 1 bub6mmoteka LIOK https://m.edsoo.ru/7f41¢c292
HACJIEICTBEHHOCTH

13 3aKOHOMEPHOCTH 6 1
H3MEHYUBOCTH

14 I'enernka ueoBeka 3 0.5

15 Cenexkuus opraHu3MOB 4 1 bu6nmoteka LIOK https://m.edsoo.ru/7f41¢c292
b

16 HOTEXHOJOTIE 1 4 bubnuoreka IIOK https://m.edsoo.ru/7f41¢c292
CHUHTETHYECKAs] OUOJIOTHS

17 PesepBHoe Bpems 1 bubnmnoreka LHOK https://m.edsoo.ru/7f41c292

OBILIEE KOJIMYECTBO YACOB 102 125

[10 [TIPOT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosaunyecTBOo 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NMpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 3apoxaeHUE U Pa3BUTHE IBOJTIOIMOHHBIX 4 bubnmoreka [JOK
MPEACTABICHUIN B OMOJIOTUH https://m.edsoo.ru/7f41cc74
i bubnuorexa [JOK
2 M 14 2
MKPOSBOIRONI 11 €€ PesylIbTatnt https://m.edsoo.ru/7f41cc74
N bubnuorexa [JOK
M 1
3 BKPOIBOINOLIA # €€ PesyIbTaThl 6 https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 15 15 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
5 [TpoucxoxacHue YeaoBeKa — aHTPOIIOTCHES 10 1 1 bubnnoreka [JOK
DKOJIOTHSl — HayKa O B3aUMOOTHOIIIEHUSX
6 OpraHU3MOB ¥ HAJOPTaHU3MEHHBIX CUCTEM 3 0.5 bubmorexa HOK
p . A1oP . ' https://m.edsoo.ru/7f41cc74
C OKpy>Karollei cpeaoi
bu6mmoreka [JOK
7 1.
OpranusMel  cpeia 0GHTaHHS o ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
8 i 9 0.5
DKOIIOTHS BUAOB M NOMy A https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJOTHUYECKHE 12 05 bubmuorexa [JOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
10 b — 17100 6
Hochepa — riobalbHas JKOCHCTEMA https://m.edsoo.ru/7f41cc74
11 UYenoBek U OKpyrKarolas cpena 6 1 bubmmorexa LIOK

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

12

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5



https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne n/m Tema ypoxa KosmuecTBo | JyekTpoHHBIE HM(POBBIE 00pa3oBaTe/bHbIE
4yacos pecypcsbl
JKuBble cucTEMBI M X CBOMCTBA https://m.eds00.ru/863e632a
YpoBHeBas opraHu3anus >KUBbIX CUCTEM 1
Uctopust oTkpeITHS U M3yueHus kieTku. Kietounas teopus https://m.eds00.ru/863e6e88
MeTo 161 MOJIEKYIISIPHOM U KJIIETOYHOM OMOJIOTHH.
4 [IpakTuueckas pabota «M3ydeHre MeTO10B KJIETOYHON 1 https://m.edso0.ru/863e6122
ouosorun (xpoMarorpadus, snekrpodopes,
muddepennnansHoe neHTpudyruponanue, [TLP)»
XHUMHYECKUH COCTAB KIIETKU 1 https://m.edso0o.ru/863e674e
6 MuHepaibHbIC BEIIECTBA KICTKU, UX OMOJIOTHYECKast POJib https://resh.edu.ru/subject/lesson/5397/start/283870/
Opranuueckue BelecTBa KieTku — Oenku. JlabopaTopHas
7 pabota «O0Hapyx)eHHe OETKOB ¢ IOMOIIbI0 KaUeCTBEHHBIX 1 https://m.eds00.ru/863e6b72
peaKuuii»
8 CBoficTBa, KIacCHbHKALIA H (yHKIH GETKOB 1 httpsE//resh.edu.ru/subiect/lesson/3840/start/163096/
https://m.eds00.ru/863e6b72
9 Oprannueckue BEIeCTBa KIETKH — YTIIEBOJIbI 1 https://m.edsoo.ru/863e6870
10 Oprannueckue BeecTBa KJIETKH — JIUIHIbI https://m.edsoo.ru/863e6870
Hyxneunossie kucnotsl. JJHK u PHK. JIaGoparophas paboTa
11 «HMccnenoBanne HyKJIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
KJIETOK Pa3JINYHBIX OPTaHU3MOBY
12 Crpoenue u pynkunu AT®. [Ipyrue nykieozuarpudocdats 1
(HT®)
13 buonorust kak KOMIIEKCHasl HayKa U KaK 9acTh 1 httos://m.edsoo.ru/8636122

COBPEMEHHOTO O0IIECTBa



https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://m.edsoo.ru/863e6b72
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://m.edsoo.ru/863e6122

CexBenuponanue JIHK. MeToibl reHOMUKH,

14 TPAHCKPUNITOMUKHU, TPOTEOMUKH

15 Mertoapl cTpykTypHO# 6uonoruu. KonTponbHas padora

16 Tunsl knetok. [Ipokapuornueckas kieTka
Crpoerme sykaproTIIeckoil kieTn. TpaxTHueckan paboTa https://resh.edu.ru/sub?ect/lesson/5383/start/153371/

17 - - https://resh.edu.ru/subject/lesson/3847/start/8616/
«3yueHne cBONCTB KJIECTOYHOU MEMOpPaHbD» https://m.eds00.ru/863e6f0

18 [ToBepXHOCTHBIN anmapar KJIETKU https://resh.edu.ru/subject/lesson/3847/start/8616/
OnHoMeMOpaHHBIE OpraHOUABI KIeTKU. [IpakTiueckas

19 pabora «/3ydeHHE TBUKCHHSI [IUTOTUIA3MBI B PACTUTEIIBHBIX https://resh.edu.ru/subject/lesson/3847/start/8616/
KIIETKax»
[TomyaBTOHOMHBIE OPTaHOUIBI KJIIETKU: MUTOXOHIPHH,

20 mactuasl. JlabopatopHas padora «MccnenoBanue https://resh.edu.ru/subject/lesson/5383/start/153371/
IJ1a3MOJIM3a U ICTIIIa3MOJIN3a B PACTUTEIBHBIX KIETKaX)»

21 HememOpaHHbBIE OpraHOHIBI KJIETKH https://resh.edu.ru/subject/lesson/5383/start/153371/

22 Crpoenue u GyHKIUH s71pa https://resh.edu.ru/subject/lesson/3847/start/8616/
CpaBHuTeNbHAs XapaKTePUCTUKA KIETOK DYKapHOT.

23 JlaGopatopHnas padora «/3yueHue CTpoeHUs KIETOK https://resh.edu.ru/subject/lesson/3847/start/8616/
Pa3IMYHBIX OPTaHU3MOBY
AccUMUIISIMS U AUCCUMMIISILIUSL — JBE CTOPOHBI

24 Metabonu3ma. Tumbel oOmMeHa BemecTB. JJaboparopHas pabota https://resh.edu.ru/subject/lesson/3917/start/46777/
«M3yueHne KaTalIuTUYECKON aKTUBHOCTU (PEPMEHTOB (Ha https://m.eds00.ru/863e766¢
MpUMepe aMuIIa3bl WIN KaTajaasbl)»
@epMEHTATUBHBIN XapakTep Peaknid KIETOYHOTO

25 merabomsma. JlaGoparopias paora «Isyuenie https://resh.edu.ru/subject/lesson/3917/start/46777/
(hepMEeHTaTUBHOTO PaCHICTIIICHHS IEPOKCH 1A BOJOPOA B
PACTUTENbHBIX M KUBOTHBIX KIIETKAX)

26 benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI



https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://m.edsoo.ru/863e6ff0
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://m.edsoo.ru/863e766c
https://resh.edu.ru/subject/lesson/3917/start/46777/

27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB 1 https://m.eds00.ru/863e7c98
28 dotocuHTE3 https://m.eds00.ru/863e7c98
29 Xemocunres. Jlaboparopras pabota «CpaBHEHHE MPOLIECCOB 1 https://m.eds00.ru/86367¢98
(dboToCHMHTE3a M XEMOCHHTE3a»
30 Anarpobnbie opranu3mbsl. Buabsl 6poskenus. JlabopaTopHas 1
pabota «CpaBHeHHUE MPOIIECCOB OPOXKEHUS U ABIXAHUSD)
31 AnpoOHBIE OpraHU3MbI. DTaIbl YHEPreTUYECKOr0 0OMEHa 1 https://m.edso0.ru/863e7aae
32 JHeprus MeM6paHuH0ro IPaMeHTa IPOTOHOB. CHHTes ATD: 1 https://resh.edu.ru/subject/lesson/5352/start/295780/
pabora nmporoHHOH AT®-cuHTa3bI
33 Peakiuyu MaTpu4HOTO CHHTE3a 1 https://resh.edu.ru/subject/lesson/5352/start/295780/
34 Tpanckpunuus — MatpuuHbii cuate3 PHK https://resh.edu.ru/subject/lesson/5352/start/295780/
35 TpascAIs u e Srans! 1 https://m.eds00.ru/863e796e
https://m.eds00.ru/863e796e
36 KoaupoBanue amunokucior. Pons pubocom B OGuocuHTe3e 1 https://m.edsoo.ru/863e 796
Oenka
37 Opranuzanus resoMa y IpoKapuoT U DyKapuoT 1 https://resh.edu.ru/subject/lesson/3939/start/105165/
38 MonekynsipHble MEXaHU3MBbI SKCIIPECCUH T€HOB Y 3YKapHOT
Bupycbl — BHekIeTOUHBIE (POPMBI )KU3HU U OOTUTaTHBIE
39 napasutsl. [Ipaktuueckas padora «Co3nanue MoaeIu 1 https://resh.edu.ru/subject/lesson/3939/start/105165/
BHUpYCa»
40 BupycHsle 3a0051eBaHUS YelIOBEKa, KUBOTHBIX, PACTEHHI. 1 https://m.eds00.ru/863e7540
41 Hanorexnomoruu B 6M0IOruu ¥ MEAUIIMHE 1
42 JKu3HeHHBIA UK KIETKU 1 https://m.edso0.ru/863e7dc4
43 Matpuunslii cunte3 JJHK 1
44 Xpomocomsl. JTabopatopHas padora «3ydeHrne XxpoMocoM 1
Ha TOTOBBIX MUKPOTIpETapaTax»
45 Jlenenue KIETKH — MHUTO3 1 https://resh.edu.ru/subject/lesson/3927/start/105895/



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4
https://resh.edu.ru/subject/lesson/3927/start/105895/

Tuner knetok. Kaprokunes n nutokunes. JlaboparopHas

46 pabora «HabmroneHne MuTo3a B KJIeTKaX KOHYHMKA KOpeEIIKa 1 https://resh.edu.ru/subject/lesson/5359/start/270999/
Jyka (Ha TOTOBBIX MUKpPOIIpEnapaTax)»
47 Perynsuus >KM3HEHHOTO IUKJIA KJIETOK https://resh.edu.ru/subject/lesson/5359/start/270999/
48 Opranmsm kak eauHoe nenoe. KonrponpHas padota
49 Tkanu p%jCTeHHfI. JlaGopaTopHas paborta «/3ydyeHue TkaHeu 1
pacTeHuin»
50 Tkanu )kMBOTHBIX U uenoBeka. JlabopaTopHas padota 1
«3yueHne TKkaHe# KUBOTHBIX)
51 Opransl. Cucremsl opranos. JlaboparopHas pabota 1
«3yueHne opraHoB [IBETKOBOTO PACTEHUSD
52 Ornopa Tena opraHu3MOB 1
53 JIBu>keHHne OpraHu3MOB
54 [Tutanue opraHu3MoB
55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. [IulieBapuTenbpHas 1
crcTeMa 4yesloBeKa
56 JlpIxaHue OpraHu3MoB 1
57 JIpIXaHu€e MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA 1
58 TpaHcnopT BelecTB y OpraHu3MoB 1
59 KpoBeHocHas cucTtemMa 03BOHOYHBIX )KHUBOTHBIX M YeJIOBEKa 1
60 Briaenenue y opranu3mos 1
61 3amura y OpraHu3MoB 1
62 NMMyHHas cucTeMa 4enoBeKa 1
63 Pa3npaxuMocTh 1 peryssums y OpraHu3MoB 1
64 ['ymoparnpHast perysius 1 S9HIOKPUHHAS CUCTEMa KHUBOTHBIX 1
U YeJoBeKa
65 @OopMBI pa3sMHOKEHHUS OPraHU3MOB 1 https://m.eds00.ru/863e81b6



https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://m.edsoo.ru/863e81b6

66

ITonoBsoe Pa3SMHOXKCHHUEC

67 Metios https://resh.edu.ru/subject/lesson/3927/start/105895/
I"ameTorenes. OOpa3oBaHKe U PA3BUTHE TIOJOBBIX KIIETOK.

68 JlaGopaTopHas pabota «3ydeHue cTpoeHHUs MOJTOBBIX https://m.edsoo.ru/863e7f4a
KJICTOK Ha TOTOBBIX MHKpOIIperiapaTax»

69 VI MBHAYATbHOS PASBHTHE OpFAHH3MOB — OHTOFEHE3 https://resh.edu.ru/subject/lesson/5630/start/132920/

https://m.eds00.ru/863e8436

70 3aKk1ajIka OPratoB H TKAHCH H3 3aPOABILICBEIX JIHCTKOB. https://resh.edu.ru/subject/lesson/5630/start/132920/
KontponbHas pabora
Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas padora

71 «BpIsiBIIEHUE TPU3HAKOB CXOJICTBA 3aPOIBIIICH TO3BOHOYHBIX https://resh.edu.ru/subject/lesson/5385/start/119865/
JKUBOTHBIX»

72 Paswmonxenne n passurue pactennii. Jlaboparopras 13a60Ta https://resh.edu.ru/subject/lesson/5385/start/119865/
«CTpoeHHe OPraHOB Pa3MHOXKEHHUS BBICIIUX PACTEHUI

73 VICTOPUS CTAHOBCHNUA 1 PA3BHTHS FCHETHKH KaK HAYKW https://resh.edu.ru/subject/lesson/5386/start/301065/

https://m.eds00.ru/863e86f2

OcHOBHBIE TIOHTHS M CUMBOJIBI TeHeTHKU. JlabopaTtopHas

74 pabora «JIpozoduia kak 00BEKT FreHETUYECKUX https://resh.edu.ru/subject/lesson/5386/start/301065/
HUCCIIEOBAHU
3aKOHOMEPHOCTH HACIIEIOBAHUS TPH3HAKOB.

75 Mororubpunroe cipenmsanne. lpaktuteckas pabora https://resh.edu.ru/subject/lesson/5386/start/301065/
"N3y4yeHne pe3ynbpTaTOB MOHOTUOPUTHOTO CKPEITUBAHUS Y
apo3oduisr”

76 [{uTonornyeckre OCHOBbI MOHOTHOPUIHOTO CKpEIINBAHUS https://m.eds00.ru/863e8878

77 AHanuzupytollee ckpenuBanue. Hemonnoe 1oMUHIpOBaHUE
Jlurnbpranoe ckpeumsaie. Tlpaxririecias pabora https://resh.edu.ru/subject/lesson/4725/start/107947/

78 «3yueHne pe3ynbTaToB AUTUOPUIHOTO CKPEIIMBAHUS Y

JIp030(UITBD»

https://m.edso0.ru/863e89a4



https://resh.edu.ru/subject/lesson/3927/start/105895/
https://m.edsoo.ru/863e7f4a
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://m.edsoo.ru/863e8436
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://m.edsoo.ru/863e86f2
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://m.edsoo.ru/863e8878
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://m.edsoo.ru/863e89a4

79 [{uTonornyeckue OCHOBBI TUTUOPHUIHOTO CKPEIINBAHMS 1 https://resh.edu.ru/subject/lesson/4725/start/107947/

80 CueruieHHOe HacJIeI0BaHKE MMPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/start/118828/

81 XpOMOCOMHas TEOpUsI HACTEICTBEHHOCTH 1 https://m.eds00.ru/863e8c60

82 I'eneruka nosa 1 https://m.eds00.ru/863e8c60

83 ['eHOTHT KaK [EIOCTHAS CUCTEMA 1

84 ['eHeTHMYECKUIT KOHTPOJIb PA3BUTHS PACTEHUMN, )KUBOTHBIX U 1
YeJIoBeKa

85 N3MeHUYnBOCTH NPU3HAKOB. BUIBI N3MEHYNBOCTH 1 https://resh.edu.ru/subject/lesson/5387/start/17435/

86 MonudukanronHas 3MEHYHBOCTh https://resh.edu.ru/subject/lesson/5387/start/17435/
Bapuainonsslii psj u BapualimonHas Kpusas. JlabopatopHas

87 pabota «/ccenmoBaHue 3aKOHOMEPHOCTEH 1
MoauGUKAITMOHHOW n3MeHYHBOCTH. [locTpoeHue
BapUAIMOHHOTO Psa U BAPUALIMOHHON KPUBOI)»

88 Penornmiieckas namennocts. Kowbunaruhas 1 https://resh.edu.ru/subject/lesson/5387/start/17435/
M3MEHYMBOCTh

89 Myraunonas usvenHBoCTs. lpaiTiieckas padora 1 https://resh.edu.ru/subject/lesson/5387/start/17435/
«Mytanuu y 1po30(puisl (Ha TOTOBBIX MUKPOTpEnaparax )

90 3aKOHOMEPHOCTH MYTAILMOHHOT'O MpoLecca. JMUTEHETUKA U 1
SMUTE€HOMUKA

91 Tenernica qeﬂOBeKa'VHpaKTquCKaH padora «Cocrasnenue 1 https://resh.edu.ru/subject/lesson/3653/start/47180/
aHaAJIN3 POJIOCIIOBHOM»

92 MeTtoabl METUITMHCKOI T'€HETUKHU 1 https://resh.edu.ru/subject/lesson/3653/start/47180/
3HaueHHe MEIUIIMHCKON T€HETUKHU B IPEIOTBPALLICHUU U

93 JICYCHUN TCHETUYCCKUX 3a00JICBaHUN YEITOBEKA. 1

KonTponbhas padota



https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/start/118828/
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/

OcHoBHble noHATHUSA cenekiun. JlaboparopHas paboTa

94 «M3yueHne copToB KyJIbTYPHBIX PACTEHHUI U TTOPOJT 1 https://m.eds00.ru/863e9214
JOMAaITHUX KUBOTHBIX)»

95 MeToapl CEeNeKIIMOHHON pabOTHI. .Ha60pilTOpHa${ pabora 1 httos://m.edsoo.ru/863¢9214
«3yueHne MEeTO10B CENEKIMN PACTCHHID)

96 JlocTuKeHusl ceJIeKIUU PaCTEHUI U )KUBOTHBIX. 1
[TpakTuyeckas padora «[IpuBuBKa pacTeHUiI»

97 (COXPpaHeHie, H3YHEHHE i HCMONb30BAIE IEHCTHECKHX 1 https://resh.edu.ru/subject/lesson/3861/start/295751/
pecypcos
buoTtexHonorus kak Hayka v OTpacilb IPOU3BOJICTBA.

98 [Ipaktruyeckas padora «M3ydueHne oObEKTOB 1 https://resh.edu.ru/subject/lesson/3861/start/295751/
OMOTEXHOIOTHI

99 OcCHOBHBIE HANIPaBIICHHUSI CHHTETUYECKON OMOJIOTHH https://m.edso00.ru/863e9336

100 XpoMOCcOMHasi M TeHHAsE HH)KEHEPUs 1

101 Menunuackue OMOTEXHOIOTUN 1

102 PezepBVHLHZ ypok. [ToBropenue, o6o01IeHre, cuCTEMaTH3aIUs 1
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://resh.edu.ru/subject/lesson/3861/start/295751/
https://m.edsoo.ru/863e9336

11 KJIACC

Ne Tema ypoka I:::]::I JIeKTPOHHBbIE HU(POBHIE
n/n 4acOB oOpa3oBaTe/ibHbIE pecypchl
https://resh.edu.ru/subject/lesson/53

1 OBosmononHas Teopust Y. lapuna 1 93/start/131997/
https://m.edsoo.ru/863ea20e

2 JIBroKyiye cuiibl 3BOJIIOIMU BUAOB 110 Y. JlapBUHYy https://m.eds00.ru/863e9570

3 Bopn0Oa 3a cymiecTBoBaHNE, €CTECTBEHHBIA U HCKYCCTBEHHBIN 0TOOD https://m.edso0o.ru/863e9da4

dopMUpPOBaHUE CHHTETUYECKOM TEOPUH IBOIIOLIUU
https://resh.edu.ru/subject/lesson/49

3) Oransl 3BOJIIOLIMOHHOTO MPOLIECCa: MUKPOIBOIIOLMS U MAaKPO3BOJIIOLUS 1 50/start/295838/
https://m.edso0o.ru/863e9cle

5 TTOMy SIS — >EMeHTApHAs €MHHUIA YBOTIOIHN 1 https://resh.edu.ru/subject/lesson/53
89/start/107051/

7 3akoH reHerudeckoro paBHosecus J[x. Xapau, B. Baitn6epra. JlaboparopHas 1 https://resh.edu.ru/subject/lesson/53

pabota «BbIsiBI€HNE U3MEHUYUBOCTH Y 0COOEH OTHOTO BUIA» 89/start/107051/
https://resh.edu.ru/subject/lesson/53

8 DnemeHTapHbIE (PaKTOPHI IBOJIOLIUN 1 88/start/17609/
https://m.eds00.ru/863e99c6

9 D¢ ekt ocHoBarens. IhdekT OyTHUIOUHOTO rOpIIbIIIKA

10 Murpanuu. M3omsuun nonyisiuuii: reorpaduueckas, Ouonornyeckast
https://resh.edu.ru/subject/lesson/53
88/start/17609/

11 EcrecTBenHbIit 0TOOP — HampaBIsomui (HakTop IBOIOIUN 1 https://resh.edu.ru/subject/lesson/53
89/start/107051/
https://m.eds00.ru/863e9ed0

12 ITonoBoit oTGOp 1



https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9da4
https://resh.edu.ru/subject/lesson/4950/start/295838/
https://resh.edu.ru/subject/lesson/4950/start/295838/
https://m.edsoo.ru/863e9c1e
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://m.edsoo.ru/863e99c6
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5388/start/17609/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://m.edsoo.ru/863e9ed0

HpI/ICHOCO6HeHHOCTB OpPraHu3MOB KaK pE3yjabTaT MUKPO3BOJIOIHH.

https://resh.edu.ru/subject/lesson/53

13 JlaGopaTtopHas pabota «3ydeHue apoMopdo30B U UANOATANITAIIUNA Y PACTCHUM 90/start/295809/
Y 5KUBOTHBIX»
[Tpumeps! mpucnocoOaeHU y OpraHu3MoB: MOP(OJIOTHUECKHE, https://resh.edu.ru/subject/lesson/53
14 ¢dbuszmonornueckue, OMoXuMUIeCcKre, moseaeHIeckue. Jlaboparopuas padbora 90/start/295809/
«ITprcrocoOICHNsI OPraHU3MOB M MX OTHOCHTEIIBHAS IIEIECO00Pa3HOCTHY https://m.edsoo.ru/863e9fde
15 Bun, ero kpurepuu u ctpykrypa. JlabopatopHas padora «CpaBHEHHE BUOB 110 https://resh.edu.ru/subject/lesson/49
MOP(OJIOTHIECKOMY KPUTEPUIO» 49/start/119943/
16 C https://resh.edu.ru/subject/lesson/49
TPYKTypa Biia 49/start/119943/
17 Bunoo6pas3oBanue kak pe3yinbTaT MUKPO3BOIIOLUU https://m.edsoo.ru/863e9cle
18 CBs13b MUKPO3BOJIIOLUH U SIIUAEMUOJIOT MU
19 M a https://resh.edu.ru/subject/lesson/53
akposBoonus. [laneonronornueckrue METO bl U3Y4EHUS IBOTIOIHH 91/start/301036/
20 5 o https://resh.edu.ru/subject/lesson/53
uoreorpapuueckre MeTOAbl H3y4eHUs IBOTIOLUN 91/start/301036/
OMOpPHOJIOTHYECKUE U CPABHUTEIHHO-MOP(HOIOTHIECKUE METOIBI U3YUCHUS https://resh.edu.ru/subject/lesson/53
21
SBOJIIOLAA 91/start/301036/
99 MonekynsipHO-TeHeTHUeCKHEe, OMOXUMHUYECKHE U MAaTEMAaTUYECKUE METObI https://resh.edu.ru/subject/lesson/53
W3YyYEHUS IBOJIIOIUU 91/start/301036/
23 OO01mre 3aKOHOMEPHOCTH IBOJTFOIIHH
24 AnantuBHas paguanus. HepaBHOMepHOCT TeMIIOB 3BOIIOIMU. KOHTpOIbHAsA
paborta
o5 H 3 https://resh.edu.ru/subject/lesson/38
ay4yHbIE THIIOTE3bI MPOUCXOKICHUS KU3HH Ha 3eMIie 2 4/start/301094/
26 1 https://resh.edu.ru/subject/lesson/38
OHAyYHBIE MPECTABICHUS O 3aPOKICHUU KU3HH 2 4/start/301094/
27 OcHOBHBIE 3Tallbl HEOPraHUYECKON IBOJIOLINN



https://resh.edu.ru/subject/lesson/5390/start/295809/
https://resh.edu.ru/subject/lesson/5390/start/295809/
https://resh.edu.ru/subject/lesson/5390/start/295809/
https://resh.edu.ru/subject/lesson/5390/start/295809/
https://m.edsoo.ru/863e9fde
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://m.edsoo.ru/863e9c1e
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3874/start/301094/

28

I'nnotessl 3apOXKACHUA )XKU3HU

https://m.edsoo.ru/863ea5a6

Hcropus 3emnu u metoapl e€ nzydeHus. Jlaboparopnas padora «M3ydenue u

29 https://m.edsoo.ru/863ea6be
OTHMCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX OPTaHU3MOB)
30 HavanbsHbie STanbl OpraHudecKoi IBOIIONUN https://resh.edu.ru/subject/lesson/3g
85/start/270127/
31 DBOJTIONHS DYKApUOT
39 OCHOBHBIC 3TaITbI I)BOJIIOI:I'I/II/I PacTUTEIHHOTO l\\ill/lpa. [IpakTrueckas pabora https://m.edsoo.ru/863eaghe
«M3ydeHne 0cOOCHHOCTEH CTPOCHUS PACTCHHUI Pa3HBIX OTIICTIOBY
33 OCHOBHBIE TaIbl YBOJIFOIUH >KUBOTHOT'O MHUpPA https://m.edsoo.ru/863ea8bc
34 DBosronus )KUBOTHBIX. [IpakTuyeckas pabora «M3yueHne ocobeHHOCTEH
CTPOCHHUS MTO3BOHOYHBIX KUBOTHBIX )
35 PasBuTHE KH3HM Ha 3eMIIE M0 2paM H MEpHOAM https://resh.edu.ru/subject/lesson/38
85/start/270127/
36 MaccoBble BBIMUPAHHUS — AKOJOTHYECKUE KPU3UCHI MPOIILIOTO
37 CoBpeMeHHBIN IKOJTOTHYCCKUN KPU3HUC, €T0 OCOOCHHOCTH
https://resh.edu.ru/subject/lesson/53
38 CoBpeMeHHas cucTeMa OpraHu4ecKoro MpouuIoro 95/starhttps://m.edsoo.ru/863ea48et/
107347/
39 OCHOBHBIE CUCTEMATUYECKHE IPYIIBI OPraHU3MOB itps:/iresh.edu. rufsubject/lesson/53
95/start/107347/
40 AHTpPOTOJNIOTUS. — HayKa O YEeJIOBEKE https://m.edsoo.ru/863eac2c
41 Pa3Butue npeacraBiaeHuit 0 MPOUCXOKIACHUN YEITOBEKA nps:/iresh.edu. rufsubject/lesson/4s
51/start/290181/
Mecro denoBeka B cHCTeMe opranndeckoro mupa. Jlaboparopnast pabora
42 «3yueHne ocoOEHHOCTEH CTPOSHUS CKEeleTa YeOBEeKa, CBI3aHHBIX C
MPSMOXOKIEHUEM»
43 JIBWAKYIHE CHITHI AHTPOTIOTEHEsa https://resh.edu.ru/subject/lesson/39

06/start/283994/



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/5395/starhttps:/m.edsoo.ru/863ea48et/107347/
https://resh.edu.ru/subject/lesson/5395/starhttps:/m.edsoo.ru/863ea48et/107347/
https://resh.edu.ru/subject/lesson/5395/starhttps:/m.edsoo.ru/863ea48et/107347/
https://resh.edu.ru/subject/lesson/5395/start/107347/
https://resh.edu.ru/subject/lesson/5395/start/107347/
https://m.edsoo.ru/863eac2c
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://resh.edu.ru/subject/lesson/3906/start/283994/

44 CooTHolIeHne OMOJIOTMYECKUX U COITUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E 1 https://m.edsoo.ru/863ead44
45 OCHOBHbIE CTAMH AHTPOTIOrEHE3 1 https://resh.edu.ru/subject/lesson/49
51/start/290181/
46 [laneorenerrka 1 najaeoreHOMUKa
47 DBOJIIONHS COBPEMEHHOTO YeJIOBEKa
48 quOBe‘ICSKI/IC pacsl. [IpakTrueckas padota «M3ydeHne 3KOJIOTHUSCKUX 1 https://m.edsoo.ru/863eaca2
aJlanTauii 4YeJI0BeKay»
49 MeXIUCIUIUTMHAPHBIE METOIBI aHTponojoruu. KoHTponbHas padoTta
50 3apokeHUE U pa3BUTHE IKOJIOTUU
51 Metombt C)KOJIvOFI/II/I. JlaGopatopHas pabota «/3yueHre METOJ0B IKOJIOTHIECKUX 1
UCCIIEIOBAaHHIT»
52 3HaueHne SKOIOTMUESCKUX 3HAHUM IS YeOBEKA 1
53 T p— 1 https://resh.edu.ru/subject/lesson/53
92/start/8378/
54 Abuornyeckue paktopbl. CBET Kak 3I<vonoqueCKI/H71 ¢akrop. JlabopaTopHas 1 https://m.edsoo.ru/863eb10e
pabota «BpIsiBIeHHE TPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa»
Abunotnyeckue gakTopsl. TemmepaTypa Kak IKOJIOTHUECKU (hakTop.
55 JlaGopatopHas pabota «BelsiBIeHHE TPUCITOCOOICHUH OPraHU3MOB K BIUSHUIO 1
TEeMIIEPaTyphI»
Abunotnyeckue GpakTopbl. BlaxkHOCTh Kak SKOJIOTHUECKUN (HaKTop.
56 JlaGopaTopHas paboTa «AHATOMHUYECKHE OCOOCHHOCTU PACTEHUN U3 Pa3HBIX 1
MECT OOUTaHUS»
57 Cpensl 06uTaHUSI OPraHU3MOB 1 https://m.edsoo.ru/863eafec
58 Bronornveckne puTMBbl 1
59 Kuznenusie popMbI OpraHu3MOB 1
60 buotnueckue hakropsl 1 https://m.eds00.ru/863eb348



https://m.edsoo.ru/863ead44
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://m.edsoo.ru/863eaea2
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb348

3HaueHrne OMOTUYECKHUX BSaHMOI[efICTBHI\;I AJI1 CYIIECTBOBAaHUSA OPraHu3MOB B

61
cpene oouTaHus
62 DKOJIOTHYECKUE XapaKTEPUCTUKH TOMYIISIITUN
63 OcCHOBHBIE TIOKA3aTeN MOMYJ/ISAINUN: YACICHHOCTb, INIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
64 OcHOBHBIE TIOKA3aTeN MOMYJISAIUN: POXKIAEMOCTh, IPUPOCT, TEMII POCTAa,
CMEPTHOCTh, MUTPAITUU
65 DKOJIOTMYECcKasi CTPYKTypa HOMyJIs U
66 JluHamMuKa MOMYyJSIUU U €€ Perysius
67 KpuBssie pocta yricneHHOCTH nomynsauuu. KpuBbie BEDKUBaHUS
68 9KOJ‘IOFI/I:IGCKa$I Huma Buaa. Jlaboparopnas padota «lIpucrnocobnenus ceMsiH
pacTeHU K pacCeICHUIO»
69 Bun xak cucrema nmomynsiuii
70 3aKOHOMEPHOCTH MOBEJICHUSI U MUTPALIUMA )KMBOTHBIX
https://resh.edu.ru/subject/lesson/55
71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3 01/start/119075/
https://m.edsoo.ru/863eb46a
79 IKOCHCTEMa KaK OTKpHITas CHOTEMa https://resh.edu.ru/subject/lesson/55
01/start/119075/
73 KpyroBopot BenecTs 1 NOTOK SHEPTUU B 3KOCUCTEME https://m.eds00.ru/863eb46a
74 OCHOBHBIE [TOKA3ATEN SKOCHCTEMEL https://resh.edu.ru/subject/lesson/49
53/start/105422/
75 DKOJOTHYECKHEe MUPaMHIbI
76 N3menenns cooOIecTB — CYKIIECCHHI
77 [IpupoiHBIE S5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPEHN 1
OKEaHOB
78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI TYH/P, JI€COB, CTETICH, MYCTHIHb



https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://m.edsoo.ru/863eb46a
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://m.edsoo.ru/863eb46a
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
80 Yp6oskocucremsl. [IpakTrueckas padora «M3y4ueHue u onucanue 1
YPOOIKOCHCTEMBI
81 3aKOHOMEPHOCTH (POPMUPOBAHHSI OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B 1
IKOCHUCTEMAX
82 MexaHU3MBbl BO3/ICHCTBHSI 3arpSI3HCHUHN pa3HBIX TUIIOB HA CyOOPTaHU3MEHHOM, 1
OpPTraHU3MEHHOM, MOIYJIIIIMOHHOM U 3KOCUCTEMHOM YPOBHSIX
83 buocdepa — obuieruianerapuas 0601049Kka 3eMiIu 1 https://m.edsoo.ru/863ebb5e
84 Yuenue B. W. Bepuaackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMochepsl 1 https://m.edsoo.ru/863ebd16
86 KpyroBopoTsI BemiecTB 1 OHOreOXMMHUYECKHUE IUKITBI 1
87 3oHanpHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH 1
88 YcToiuuBoCcTh OMoCchepsl 1
89 DKOJIOTUYECKUE KPUZUCHI U UX IPUUUHBI 1
90 BosneticTBue uenoBeka Ha 6uochepy 1
91 AHTPONIOT€HHOE BO3JICHCTBUE HA PACTUTENbHBIN U )KUBOTHBIN MUD 1 https://m.edsoo.ru/863ebale
92 Oxpana mpupoabI 1
93 OCHOBHBIE TIPUHITUIIBI YCTOHYHBOTO Pa3BUTHS YSIIOBEUECTBA U TIPUPO/IBI 1
94 PanmoHaisHOE PUPOIOIIOIE30BAHNE U COXPAHEHUE OMOJIOTHYECKOTO 1
pazHooOpazus 3emun. KontponbHas padota
95 O600menue mo reme «MUKPOIBOIIONUSA U €€ Pe3yJIbTaThI» 1
96 O6o06mIeHne 10 TeMe «MaKpOIBOIIOIUS U €€ Pe3yTbTaTh». 1
97 O6006mmenue mo Teme «IIporcxoxaeHne U pa3BUTHE KU3HHU HA 3eMIIe» 1
98 O06o006mIeHne o Teme «IIponcxoxkaeHHe YeTOBEKa — AaHTPOITOTCHE3) 1
99 O06001menune mo Teme «IKOJIOTHS — HayKa O B3aUMOOTHOIIEHUSX OPTaHU3MOBY 1
100 O06o06meHne o Teme «OpraHu3Mbl U cpejia OOUTaHUDY 1



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

101 O06001meHue o TemMe «IKOJIOTHS BUIOB U TIOITYIISIITUI 1
102 O6006menue o reme «buocdepa — rmodabHAST IKOCUCTEMAY) 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O MIPOLHECCA
® buonorus. buonornyeckue cucremsl U nporiecchl, 10 kimace/ Tepemor A.B.,

[Terpocosa P.A., O61iecTBO ¢ orpaHUYeHHOM O0TBETCTBEHHOCTHIO « MO1]
MHEMO3HNHA»
e buonorus. buonornueckue cucremsl U nporiecchl, 11 kmace/ Tepemor A.B.,

[TerpocoBa P.A., OO01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCThIO « O]

MHEMO3HNHA»



