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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHON paboueii mporpaMMbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray6nénnoro ypoBHs uizydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EctecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunsHbie yueOHbIE
OpeaAMEeThl, H3ydyaeMble Ha yriayOJEéHHOM ypOBHE, SBISIIOTCS  CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEAHUM
o01mM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOIO 3HAHUA, CBSA3aHHOIO ¢ OHMOJOTrHEH,
MEJIULIMHOM, 3KOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM HIIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
U 337a4ax M3ydyeHus ydeOHoro npeamera «buonorus» Ha yriyOJIEHHOM YpPOBHE,
ompefensieT o0s3areNbHOe (MHBAPHUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh M3Y4YeHHsS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tmpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpammMe mo 6uoioruu peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3y4YEHHEM OHMOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBaHus, Oyarojaps dYemMy [MpPOCMATPUBACTCS  HAMPABICHHOCTh  Ha
MOCJIEYIONEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
bopMHpOBaHHE  €CTECTBEHHO-HAyYHOIO  MHUPOBO33PEHHUSA,  HKOJOTHYECKOTO
MBIILIEHHUS, IPEICTABICHUH O 310pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOILICHHS K OKPY’Karollel NpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuszanuu
tpeboBannii ®I'OC COO Kk TUIAHUPYEMBIM JMYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00yueHHs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHMIO COJIEpPIKaHUS
OMOJIOrMUecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npenmer «buonorus» Ha ypoBHE cpemHero oOIero oopa3zoBaHus
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUM 00y4aroluxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOU OMOJIOTHH, SMOPHUOJIOTHN U OMOJIOTUH PAa3BUTHSI, TCHETUKH, CEJICKITUH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIIEMY IMOJYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusx CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHMS COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OO0YyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacuIMpeHbl W yriayOJeHbl OHOJOTMYECKUE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEeKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIAHOTO U MMOMCKOBOIO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI JUISA IOCIEIYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, TOJYYEHHBIMU OOYYAIOIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABI K HW3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJI KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3AIMH, BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYECKOro pa3HooOpasus muaneTsl. Tak, B 10 ki1acce uzyvarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pPa3BUTHS, TEHETHUKU U CEJICKIIMU, OMOTEXHOJIOTHH W CHHTETHYECKOW OMOJIOTHH,
AKTyaIM3UPYIOTCS 3HAHUS OOYyYarolmuxcsi Mo OOTaHWKE, 300JI0TMH, aHATOMUH,
¢dbusunoniornn yenoreka. B 11 kiacce u3y4aroTcsi S3BOJIOIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOyYarOIIMMUCST OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJICH, TPUHIIUIIOB U TIPaBUJI,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, IOy,
OHMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, TPUKJIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[s
pa3BUTHS U TOJAJEPKAHHUS HMHTEpeca OO0ydarmmuxcs K OHOJIOTMH Hapsgy Cco
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEHM CTAaHOBJICHHSI U PA3BUTHS
TOM WJTM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apYO0EKHBIX YIEHBIX
B pPEILLIEHUE BAXKHEUIINX OMOJOTHYECKUX U SKOJIOTHUYECKUX TPOOIIeM.

[enps n3yuenus yueOHOro nipeameTa «buonorus» Ha yriryoJEHHOM YPOBHE —
OBJIaJIcHNE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN



OpraHW3alMK >KUBBIX CHCTEM pa3HOTO paHTra © NPHOOpPETECHUE YMEHHM
UCIIONb30BaTh 3TH 3HaHUSA B ()OPMUPOBAHMM MHTEpEca K OMPEICNEHHON o0nacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosormei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEUNBACTCS PEIICHUEM CISAYIONINX 3a/1a4:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIIETIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOT000pa3vu U OCOOCHHOCTSAX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJSIus, BUA, OMOTeo1eH03, Orocdepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJlaMU  OMOJIOTMUECKMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJAMH CaMOCTOSITEILHOTO TMPOBEACHUSA OHOJIOTMUECKMX HCCIEAOBaHUN B
nabopatopun W B npupoae (HaOmroAeHWE, W3MEpPEHHE, OSKCIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJICHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbBHO  HaXOIWTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; IOJIb30BATHCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeIOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpPYXKaIIIeH NpUPOAHOM cpele, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
nporIakTUKA WHGEKITMOHHBIX 3a00JeBaHU, MpaBUiIa OBEACHUS B MPUPOJIEC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATEILHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YYaIOIIUXCS UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTWH, PEIIAEMbIMU €I0 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIIEI0BAHUS, TPOBEACHUS SKCIIEPUMEHTAIIBHBIX UCCIEA0BaHUH,
peuieHus: OMOJIOTMYECKUX 3aJlad, MOJAEIHUPOBAHUS OHMOJOTHYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON IPAaMOTHOCTH, OOIIECH KyIbTyphl TOBEACHUS B PUPOJIC; MHTETPALIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
PUPOAOTIOIH30BaHUHU (COOIOICHHE TIPABIII TIOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdepsl), COXpaHEHHHM COOCTBEHHOIO 3/I0POBbSI U  3JI0POBbS
OKpyXXammux Jojned  (cobmomenuss wMep mnpodunaktuku — 3a00JIeBaHUH,
obecrieueHrne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOyYarOIMMHUCS
VHIMBUTyaJIbHOU 00pa3zoBaTeIbHON TPACKTOPUHU, CIIOCOOCTBYIOIIIEH
nocJeayonemMy Ipo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MMOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEJICHHBIX HA M3y4YeHHE OMOJIOTUU Ha YriIyOJIeHHOM
YpOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHEnu(UKU €ro COJEp KaHHs W HaMpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M MpakTH4YecKux pabdot. Takxke ydactue
OOy4YaromMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OnoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykM M HU3y4aeMble ~HUMH  TPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTHUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCHUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, mpoucxonsdimue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOrO. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALINU.

N3yuenne >kuBBIX cucTeM. Meroasl Ouosiorndeckoid Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. [ lonarue o 3aBuCUMON u
He3aBUCHUMOUN TniepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [loHsTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHbIX. OTIEHKa JOCTOBEPHOCTH MOITYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TMpPHU3HAKH KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. llIBanH,
M. HlneiaeH, P. BupxoB). OCHOBHBIC MOJIOKEHUS COBPEMEHHOW KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposannvix
Ka1emox. DIEKTPpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHA METOLOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi OpraHu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCcTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIECTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypauus. CpoiictBa OenkoB. Kiaccupukamms Oenkos.
buonornyeckue Qynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AMCaXapuabl, OJIMTOCAXapU/Ibl U TOJIHCAXapU/IbI.
OOmuit  mnaH cTpoeHus ©  (UBHKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue QyHKIIUU YTIIEBOIOB.

Jlununpr. M'mapodunbHO-THApOGOOHBIE cBOMcTBa. Kitaccudukanys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOoWCTBa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MecroHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pyukuuu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyn. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull CuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptperst: JI. [Tomunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinnn, O©.
Conrep, C. [Ipy3unep.

Hnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOICH.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJeKynbl BOJb», «BellectBa B cocTtaBe opranusmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yrieBonoBy, «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopnasi padora «O0HapyxeHUE OCIKOB C TOMOIIBIO KAYECTBEHHBIX
peaKIii».

JlaGopaTopHasi pabdora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

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



CtpoeHue mpoKapuOTHIECKOM KiIeTKu. KieTouHas creHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa Imia3MaTH4eckol MeMOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: maccuBHbIN (Audy3us, ooneraéHnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiaemocts MeMOpaHnbl. PaboTa HaTpHii-kaaueBoro Hacoca. DHIOIUTO3:
MUHOIMTO3, (Qaronuro3. Jk3o1uTo3. Knetounas crenka. CTpykrypa u (QpyHKIUH
KJIETOYHOW CTEHKH PAacTEHUM, TPUOOB.

[Huromna3zma. [{uro3ons. [utockener. JIBuxkenue nuromiazMbl. OpraHOUIbI
KJeTkd. OTHOMEMOpaHHbIE OPTraHOM/IbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [oibpkM, JM30COMBI, HUX CTpoeHHe U (yHKUMU. B3anMocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysisipHbIi) SHAOIUIA3MATUUYECKU I PETUKYITYM.
CekperopHas (ynkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kinetok. Kiterounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHIPHUH,  IJIACTUIBL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JICUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeoi.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetounsrit
ueHtp. CrpoeHne W JBWKEHUE JKTYTHUKOB W pecHUYeK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enkoOBBIM MaTpuKc. [IpocTpaHCTBEHHOE pacCIONOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBI. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaucnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTETBHOM, JKUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

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

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbD».

JlabopaTopnasi padora «lccnenoBaHue IIa3MoONIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA U MEXaHHU3M JICUCTBHUSL.
Kodepmentsl. Otnnuusi pepMeHTOB OT HEOPTAaHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKcucenHbIll U OKcuceHHblll omocunmes y baxmepuii. Ceemocodouparoujue
nUeMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunrteza. CBetoBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munuv
gdomocunmesa. IlpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOJHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
npoiieccax ouonorndeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTETEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonuot AT®-cunmaszwvl. [lpenmymiecTBa a’poOHOTO mMyTH OOMEHa
BEIIECTB Mepe aHadpOoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopatopHasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTanaasbl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOIO PpACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peajn3anusa eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAILICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. l'mmores3a
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTke. KiieTounblil romeocTas.

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

BupycHble 3a0051€eBaHus Ye€JI0BEKa, )KUBOTHBIX, pactenuii. CITN ], COVID-19,
COIMAJIbHBIE ¥ MEUIIMHCKUE TTPOOIIEMBI.

buoungpopmamuxa: unmeepayus u anamus o6orvuwux maccueos («bigdatay)
CMpYKmMypHulx buonocudeckux oannwix. Hanomexnonocuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co3maHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0eHHOCTH TpolleccoB, MpoTekawimux B uHTepdasze. [loAroTroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3HI.

Martpuunbii cunres JAHK — perumkanumsa. [Ipunnuner permmkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemomMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoOTHUIl. JIUTJIOWIHBIA W
rarionaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapuoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KIETKH. [IporpamMmmupyemasi KieTouyHas
rudeb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubdenu kKiemok. «lL{ugposas
KiemKka» — ououngopmamuyeckue mooenu (yHKYUOHUPOBAHUSL KIEMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlaGopaTopnasi pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco00EHHOCTH CTPOEHUS U )KU3HEACATEITHHOCTA OTHOKJICTOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
poTucThl. KoNlOHMaIbHbIE OPraHU3MBL.



B3anMoCBA3p 4YacTE MHOTOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl H
cucTeMbl opraHoB. Opranusm kak enuHoe uesnoe. ['omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacIIOIOKEHUA TKAaHEH B OPraHaX PacTCHUM.

TkaHU JKMBOTHBIX M Y€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUsA, (PyHKUMNA H
pAacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

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

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BellleCTB  pacTeHussMu.  [Iutanme  KuUBOTHBIX.  BHyTrpumosoctHoe U
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe npixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa YeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKONUTaOuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum kpoBooOpamieHus. OBOJIOLHOHHBIC
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplila v €€ peryJisiuus.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyodau. Oprasbel BbiaelieHud. PuiabTpanus, CeKpeuus u
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpbI
OaKTepuil ¥ UCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHul. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammra opranm3Ma OT OoJie3Hei. MiMmyHHas cuctema yenoBeka. KileTounblii n
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OJIHOKJIETOUYHBIX OpraHU3MOB. Takcucel. Pa3ipa)xumMoCTh U peryisuus y paCTeHUMN.
PocTroBble BelllecTBa U X 3HAYCHHUE.

HepBHasg cucrema u pedrekTopHas peryiasuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIMONMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisinus W >HAOKPUHHAs CHCTEMAa UBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocrenmme», «Oprasbl LBETKOBBIX PACTEHUI,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBON IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucreMa», «OHIOKpPUHHAs cucTtemay, «CTpOEHHE MBIIILBDY,
«mmynurer»,  «KuiieuynomonoctHsle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPBD,
«Ctpoenue mnaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctemMa poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKonuTaromux», «HepBHas cucrtema denoBekay, «Pedmexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpEenapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU



HACEKOMBIX, UTJIOKOXKHX, KUBBIC JK3EMIUISIPhI KOMHATHBIX PacTeHUU, repOapuu
pacTeHU! pa3HbIX OTAEJOB, BIJAXHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo AecTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON €MKOCTHU JIETKHUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEeH KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  IOYKOBaHHWE, CHOPYJISALUA,
dbparmeHTaiys, KJIOHHPOBaHUE.

[TonmoBoe pasmuoxkeHue. [lonoBbie kieTku, win rametel. Meno3. Craauun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii CMbICIT
M€i103a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKEe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIIEKOMUTAIOMIUX. 3apOJABIIICBhIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbiiia (dMOpHUOHATbHAS WMHAYKIUSA).
3akyagka IUIaHAa CTPOCHUS KUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5SMOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMyeckoe 3HAYEHHE NPSIMOr0 M HEHNPSMOIo
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumel pocta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nMocTaMOPHOHAIBHOTO pa3BUTHUS



y ’KMBOTHBIX U uesioBeka. [leprnopl oHTOreHesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuidl. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. 'aMmerorenes
y pactenuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoWHOE
OIUTOIOTBOPEHHE Y IIBETKOBBIX pacTeHnit. OOpa30BaHNE U PA3BUTHE CEMCHH.

MexaHu3Mbl peryJsalud OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHue TuaApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «J/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTECHHI,
«CTpoeHne ceMsH OOHOJOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN [TUKI MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30U10B, MOAENb «L UK pa3BUTHS JIATYIIKI.

JlaboparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIpEnapaTaxy.

IlpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoOB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TedeCTBEHHBIX YYEHBIX B PA3BUTHUH T'€HETUKH.
Pabots H. K. Konsiiosa, H. . Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsS JTUHUS, TUOPHUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKHM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu



[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsunos, H. 1.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUSY.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKOH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. LluTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI raMeT.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIICIOBAHMS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HaCJEeI0BaHUs TPU3HAKOB. LlUTOIOrMYecKre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS.

CuemnieHHoe HacienoBanue npuszHakoB. Pabotel T. Moprana. CueniieHHoe
HACJICAOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOpHUsI HACIIECACTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAEIEHUS MoIa. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHBIA MOJI. | eHeThdeckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommniementaprnocts. Onuctas. [Tonumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTHYECKUX  TPOILIECCOB, TOBEACHUS U  KOTHUTUBHBIX  (DYyHKIIHUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHdeckue acheKThl KOHTPOJIS U
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHanu3upyoollee CcKpeluBaHue», «HemnomHoe QOMUHHUpPOBaHHEY,
«CuernsieHHOe Hacle/loBaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm mnTULBDY,
«MHOXECTBEHHBIN aJlJIeIU3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rHOpUJIOB TIEPBOTO TIOKOJICHHWS W PACIICIUICHUS TMPU3HAKOB, MOJCHIb s
JEMOHCTPAallMM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JEMOHCTPALMK CLEIUICHHOTO HACJIEIOBAHUSA INPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padora «l3ydueHue pe3yJabTaTOB MOHOTMOPHUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKPEIIMBaHUSA Y IPO30(DUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psan u BapuarnmonHas kpuBasi (B. Horanncen). CoiicTBa MOIU(PHUKAIMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POTh KOMOMHATUBHON N3MEHUMBOCTHU B CO3/IaHUU
TeHETUYECKOr0 pa3Hoo0pa3us B IMpeesiax OJJHOrO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTallMHh. SoepHble W
HUTOIIa3MaTHYeckre MyTtanuu. COMaTUYECKUE W TOJOBblE MyTalud. [IprunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH TI'OMOJOTMYECKHUX pSIOB B
HaciencTBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJIEACTBEHHOCT.

Onucenemuxa U INUSEHOMUKA, PpOb INUSEHEMUYECKUX (Haxmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMoHCTpauumn

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

Tabmuupl u  cxembl: «Bugasl usmeHumBOCTHY», «MoaudukanoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTEY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JeBaHUS YeI0BEKay», « Bumbl myTammiiy.

OO6opyoBaHue: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckas padora «Myranuu y apo3odunbl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHUs  TEHETMKH  YEJOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHMPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HaciaencTBeHHble 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
OoJe3HM 4YeloBeKa. boJie3HM C HACleACTBEHHOM MpepacioyioKEeHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUU T'€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueCkoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpenl. ['eneTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun 4denoBeka», «MeToapl U3yuyeHUS T€HETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JlomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpa3us KyJIbTYPHBIX
pacteHuid. Ponb cenekunm B CO3JaHNU COPTOB PACTEHUN U TTOPOJ ) KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW M3MEHUYMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKIIMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1YQJIbHBIM. JTarnbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIILIO OIICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranusMoB. Mcmonib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS W METOJIOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brmuskopoicTBEHHOE — CKpemmMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelnMBaHue, win ayTopuauHr. ['erepo3uc u ero mnpuuuHbl. lcmonb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUNA PACTEHUHN U )KUBOTHBIX. « 3e1EHAs
PesoIIoOYUAY.

CoxpaHeHure U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3JIaHUs HOBBIX COPTOB M THOPHUIOB CEIIbCKOXO3SMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx YIyYUleHus.
cywecmayomux U co30aHus HOB8bIX NOPOO, JTUHULU U KPOCCO8, 8 MOM 4Yucie C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008AHUL, NepedosblX Udell U
NnepCcneKmuBHbIX MexHON02U.

JdeMoHCcTpaMu

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

Tabnuibl u cxembl: «LIeHTpBI TPOUCXOXKIEHUS U MHOT000pa3usi KyJIbTYPHBIX
pacTenuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHBOCTH,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanus», «MyTtaresesy.

JlabopaTopHast pabdora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKcKRypcusi «OCHOBHBIE METOJbl U JOCTHUKEHHS CEJIEKIIMU PACTEHUU U
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHrne, TMOJyYeHUE KHCIOMOJIOYHBIX IMPOJYKTOB,
BUHOjeNe. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBo Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIE€JIBIO MOJYYEHHUS] OPTAHU3MOB U X KOMITOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B TIPUPOIC OMOCUHTETHUECKHUE Y TH.

Knerounass mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS H  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CEJICKUMH pacTeHuil. [lonyuernue
MOHOKIOHANbHBIX anmumein. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKTIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AMLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.



Texnonozuu 0300po6neHus, KyIibmusupo8anusl U MUKPOKIOHANbHO20 PASMHOMNCEHUs.
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTuxkeHus 1 MepCIeKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUU. DKOJIOTHYECKHE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OumoumHkenepus i pa3paOOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUIS PELIeHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C LENbl0 00ecredeHus: KOMOMHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoBanusi PHK-conepkamuyx BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «/cnoab30BaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkenepus», «I'eHHast UHXEHEpUs».

JlaGopaTopHnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONMUOHHBIX NpeACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HaydHas aedarenpbHocTh Y. JlapBuHa.

JIBr>Ky1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunterndeckorr Tteopuu sBomonuu (CTD). HelTpanbhas
Teopusi 3Bomtonuu. CoBpeMeHHas JBOJIOIMOHHAS  OuoyorHsa. 3HaYeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U *KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapipyra myremectBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «®Popmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodbpasue KyJIbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWXKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKECHHS
CUHTETUYECKON TEOPUH 3BOJIFOLII.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHUHA. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHooH/a TOMYJSILUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljiesiel B MOMyIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm b6ymoinounozo eopaviuwika. CHUdCEHUe 2eHemui4ecKko2o pa3zHooOpa3usL:
npuyunsl u creocmsusi. llposenenue s¢pgpexkma opeticha eeno6 6 6ONLUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), OMoorndeckas (pernpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonun. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIHUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIA
(mm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOIBOJIIOLUU.
Bo3HUKHOBEHKE NPUCTIOCOOIEHUN Y OPraHU3MOB. ApoMOp(O3bl U UANOAANITALIUH.
[Tpumepsl nprcnocobIeHU y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPO3BOJIIOIMU. M3omsamnus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE)» (monumIonIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Pob 3BOMIOLIMOHHOM OMONIOTHH B pa3pab0OTKE HAYUYHBIX METOJOB COXPAHEHHUSI
OouopazHooOpaszusi. MUKpPOIBOJIONKUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpaMu

[Toptpetsi: C. C. UerBepukos, O. Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «JBuxyiume
CWJIbl ABOJIIOIUNY, «IKOJOTHYEcKass M30JSAIUs MONYJIAIUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 JIMCTBEHHUIIBI CHOMPCKOM 1 IMCTBEHHUIIBI JAYPCKOID,
«ITonmysIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpPTB», «Cxema IeHCTBU
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpHOBI 32 CylllecTBOBaHUEY, « MHTyCTpHUanbHBbIMI
MenaHnu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpenynpexpaaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
amantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoHukn», « CTpyKkTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBanus», «I'eorpaduueckoe BUA000pa3oBaHuE TPEX BUIOB JIAH IBIIICH,
«DKO0JIOTHYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «llonurmonasl pacTeHHiD»,
«KamycTHO-peieuHblil rTuopumy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJIECHUM, Yydelia ITUILl U 3BEpel pa3HbIX
BHJIOB, TepOapuM pacTeHM OJU3KHUX BHIOB, OOPA30BABIIMXCS Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrs OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO000pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOP(OIOTUUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOuMs U €€ pe3yabTaThbl

Metonbsl W3ydeHUS MaAKpO3BOMIONMU. [lalleOHTOIOrMYECKHE  METOMBI
uzydeHus: HBoimonuu. IlepexonHeie ¢GopMbl U (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yueHus sBomonuu. CpaBHeHHE (IOPHI U
(dbayHbl MaTepuUKOB U OCTpOBOB. buoreorpaduueckue obGiactu 3emiau. Bunbl-
SHAEMUKHU U PEIUKTHIL.

OMOpPHUONIOrMYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YyUYEHUs
IBONIIOLMHU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
ABOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKHE METObl U3YUEHUS IBOIIOLUU. [ OMOJIOrMYHbIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYu.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, @. Mrosiep, 3. ['ekkeb.

Tabnuubl 1 cxembl: «DUIOreHETHUECKUN Psil JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Punmoduth»y,  «CemMeHHBIE
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eMin», «Jlpeii KOHTUHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJNOTUYHBIE OpraHby, «PyIUMEHTBI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTATKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HaydHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlI€HUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepkeHue onbitaMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OopraHnyeckux BemecTB n3 Heopranudeckux. Ombir C. Mummepa u I'. IOpwm.
O6pazoBanue noaumepoB u3 MonoMepoB. Koareparnas runote3a A. . OnapuHna,
runore3a mnepBuyHoro OynwoHa JIk. XonneiHa, reHeTHdeckas rumoTe3a [.
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U aOCOJIOTHAs T€OXPOHOJIOTHUS.
["'eoxpoHoOIOrMYecKas MIKaia: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie sTanbl opraHndeckor »HBostonuU. [losBieHHEe W 3BOIOLHUS
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue s3ykapuoT (cuMOUOTeHEe3). DBOJTIOIMOHHOE MPOUCXOKICHHE
BUPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxnaeHne MIEKONUTAONINX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30i, Me3030H, KaiiHo301. OO0111as XapaKTEpUCTUKA KJIMMAaTa U Fe0JIOTHYECKUX
npoueccoB. [losiBieHnEe U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIECTBUS MacCOBbIX BbIMHUpaHUil. COBpPEMEHHBIN SKOJOTHUYECKUN KPHU3UC, €T0
ocobenHoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanwy, JI. Ilactep, 1. . Meunukos, A. .
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  H3BoNOUUM», «['€oXpoHOIOrMYecKass  IIKaliay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIOLUNY, «CxeMa 00pa30BaHUsS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabd», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHoOTrOoKJIeTOuUHbIE BOoAopocam», «Mxwm», «llamoporHukm», «l'ogocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonorue», «PbiObl», «3emMHOBOIHBIEY, «lIpecMmbikarommecs,
«lItnupy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXenuckou spe», «Pa3putne
)KU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOM 3pe»,
«CoBpeMeHHas cucTeMa OpraHu4eCcKOro Mupay.



O6opynoBanue: repbOapu paCcTEHUN Pa3IUYHBIX OTAENOB, KOJUICKIIHH
HACEKOMBIX, BJIJKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4delia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJIOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHUYECKHX OCTaTKOB
OpraHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiiepa—
KOpu no n3ydennio abMOTeHHOTO CHHTE3a OPTaHNYECKUX COCTMHCHUN B IIEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnuMcaHuWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHU
Pa3HBIX OT/ICJIOBY.

IIpakTuyeckas padora «/3yyeHue 0COOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3a7a4 aHTPOMOJIOTUN. METO Ibl aHTPOTIOJIOTHH.

CraHoBjieHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YeJIOBeKa. PenurunosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBujeTenpCcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M010r0-OMOXUMHUYECKUE,
noBesieHueckue. OTanyust 4elaoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBL.

JIBrkymue cuiibl ((pakToOpbl) aHTPONOreHe3a: OMOJIOruYecKue, COllualbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJNM aHTpoIOreHe3a. PaHHHME YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIIHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JOIe. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIC
W3TOTOBJICHUS OpyIHi TpyAa. UenoBek NpsAMOXOASIINN U HEPBBIM BBIXO JIFOAEH 32
npeneinsl Appuku. YenoBek reitienboepreckuil — oOmil npejok HeaH 1epTaaIbCKOTro
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIM COBPEMEHHOTO THIIA, JEHUCOBCKHUI
YeJIOBEK, OCBOEHHWE KOHTUHEHTOB 3a mnpenenamu Adpuku. IlaneoreHetuka u
NajeoreHOMHKA.

DBOJIONUS COBPEMEHHOTO 4esnoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTanuvoHHbBIN Tiponiece u moauMopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(QQGeKkT ocHOBATENs» B MOMYJSIUIX COBPEMEHHOTO
YeJI0BeKa.



Yenoseueckne pacel. llonsatne o pace. bospmme pacel: eBporeonHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs]),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnOoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Ccpeibl.
Bnusiaue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapable  MeTojbl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHS U IAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOJBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. lapBun, JI. Jluku, 4. S. Porunckui, M. M. ['epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTpONOJ0run», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «YemoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UeloBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYpbl ~TIpPEIKOB 4YelOBeKa, penpoaykuuu (pororpadum) KapTuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMHM TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yepera 4eJI0BeKa U Yeperna MUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKA, CBA3AHHBIX C IPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKpY Kaloule cpeaoi

3apoxaeHue U pa3BuTHe 3KoJoruu B Tpyaax A. 'ymOonsara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
NpUpoAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUUM. MOHUTOPHUHT
OKPYXAaIOIEeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI0OATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3CH YEJIOBEYECTBA C MpUpOAoH. DPOpMHpOBaHUE
DKOJIOTHYECKOM KYJIBTYpPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEIECHUS.



JleMoHCTpanun

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akrtopos. lIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak »Kojorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUd M >KMBOTHBIX [0 OTHOLICHUIO K cBeTy. CurHaigpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTs kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHuil K
nojJiep >kKaHuio0 BojHOTrO Oananca. Knaccudukamnus pacTeHUN MO OTHOIICHUIO K
Boje. [IpucniocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
INIyOMHHAsT  TIOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3HMKO-XUMHUYECKUE
0COOEHHOCTH cpefi 0OuTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguyHbie puUTMBI. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHOM popme. JKu3HeHHBIE
dbopMbl pacTeHHWl: JEpeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUAPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHMS M 00pa3a >KU3HH.

buotnueckue pakTopsl. Buabl OMOTHYECKHUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutusm, koomeparusi, MyTyaliu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoJecTBus  (Tommueckue, (Qopudeckue, (Qabpuueckue). 3HAUCHUE



OMOTHYECKUX B3aMMOJECHCTBUN JUIsl CYIIECTBOBAHMS OPraHW3MOB B CpeEle
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmupl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBOH CHEKTPY,
«OKOJIOTMYECKNE TPYIIBI JKUBOTHBIX IO OTHOLIEHUIO K CBETY», «TenaoKkpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aTanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «bHOJOrMYeCKHEe pPUTMBDY,
«Kusnennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIMCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOro Jjeca», «Llemu nuranus»,
«XHIIHAYECTBOY, «ITapa3utuzm», «Konkypenuusi», «Cumouosy,
«KommeHcanuzmy.

O6opynoBanue: repOapuu pPacTeHUNM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUN, CBETOJIOOUBBIC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, dydesia NTULl U 3Bepel, repOapuu
pacTeHull, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPy, KOJJIEKIUU XUBOTHBIX, OOMTAIOIINX B pPa3HbIX Cpenax,
repbapuu M KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJalOMIUX dYepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKU3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIIMX B PA3JIMYHBIX OMOTHUECKUX B3aUMOJICUCTBHUSAX.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIEHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi padoTa «AHATOMHUYECKHE OCOOSHHOCTH PAaCTEHUH 13 Pa3HBIX
MeCT OOUTaHHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [lonynsauuss  Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEN OMOJOTUU BUIOB B (POPMUPOBAHUN MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckas CTpykrypa nomyiasuud. OLieHKa YUCIEHHOCTH MOIYJISILUH.
JlunaMuKka monmyJsiMu U €€ peryisuus. bHOTHYecKuid NMOTeHIMA MOMYJISLUH.
MonenupoBaHue JMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIUX U HE 3aBUCSALIUX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATETUN BUIOB (T- U
K-cTparerun).

[Tonsitue 00 sKomornyeckoil Huie BUaa. MecrooOuTanue. MHoromepHas
MoJesb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huu. [loTeHnnanbpHas U peanTn30BaHHAs HUILIN.

Bun kak cucrema nomyisiqui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPATEruu. JKOJOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaMu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBEHHass  CTpyKTypa mnonyjsinun», «BospacTHele  nupamuabl
nonyiasauum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mojenb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUI K paCCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOTHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: MPOIYLEHThl, KOHCYMEHTbI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca 1 MpoaAyKIHs. DKOJIOTMYECKHE
UPaMUJIBI YKCell, OnoMacchl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W HMX MPUYMHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe cooOmectBo. bropazHoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOP, 1€cO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznuums
MEXy aHTPOIIOT€HHBIMH U MPUPOJHBIMHU 3KOCUCTEMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3akoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
61008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTbh OPTaHU3MOB, MOMYJISLIUN U SKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aAHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmausi. MeToI0NIoTHs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpaMu
[Toptper: A. [Ix. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO Jjecay, «DYHKIMOHAIbHbIC
IPyIIIBI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BelIeCTB B aKocucTeMey, «Lernn
nuTanus (macTOWIHAs, JACTPUTHAs)», «ODKOJOTMYECKas MupamMuja YHCE,
«OKojorudeckas mupamMua OMOMAacChl», «IKOJIOTHUYECKas MUpaMUia dHEPTUNY,
«O0pazoBanue 6osota», «IlepBuunas cykueccus», «BoccTaHOBIEHUE Jieca MOCe
noxkapa», «9KocucTteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB M MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocuCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypcusi «IKCKypcHsl B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
CJIbHUK, HA CYXOJI0JbHBINA WU TTOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKypcusi «IDKCKYpCHsI B arposKOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000ji0uka 3€MIJIM, T/I€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mnpejacraBieHuit o 6uocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocepe. Obmactu 6mocdepsl u e€ cocran. XKuboe
BeIecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEPHOCTH cylIecTBOBaHUs Ouocdepbl. OcobeHHOCTH Onochepsl Kak
rII00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEI[ECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTaepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHanbHOCTH OMochepsl. [lorsitue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOWHBIC Jieca, CMEIIAHHBIE W IIUPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAja 1
ounocepHbIx QyHKINH.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpUpoOe»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT Boawl B mipupoje», «OcHOBHbIE OMOMBI cymmy, «KinMarnmaeckue
nosica 3emnn», «Tynapay, «Taira», «Cmemanneiil jgec», «LIMpokoancTBEHHBIN
aecy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gecy.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCBl W WX NPUYMHBIL. Bo3nelcTBue dYenoBeKa Ha
ouocdepy. 3arpsizHeHre BO3AYIIHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpyimienue mnouBbsl. OxpaHa MOYBEHHBIX
pecypcoB. U3MeHeHune Kiaumara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTEIBHBIA U KUBOTHBIM Mup. OxpaHa
PacCTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC MPUHIIUAIBI OXPaHBI MPHUPOIBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannueckue caapl 1 300710THYECKUE TTAPKHU.

OCHOBHBIC TIPUHIIMIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEYECTBA U TMPUPOJIBI.
PannonanpHOE ~ MPUPOMONOJIB30BAaHUE M COXpPaHCHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIECTBUA.

Pa3BuTHEe METOJOB MOHUTOPHMHIA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemol, obecneyugaroujue O00OCmyn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl
IKopeadbuIumayuyu dKocucmem U Ccnocooos 00pvOLI ¢ OUONOBPENCOCHUSIMU.
Pexoncmpykyus Mmopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsasHeHue ruapochepbn,
«3arpszaenue nouBb», «[lapaukoBbIit adhexT», «Oco00 oxXpaHsIeMbIe TPUPOTHBIC
TEPPUTOPHUI», « MO YIIPaBIIEMOTO MUPAY.



ObopynoBanue: (ororpadun OXpaHsIeMbIX pacTEHUNl M >KUBOTHBIX KpacHoi
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISAIONIME: OCO3HAHKWE OOYYaIOIIMMUCA POCCHICKON
IPaXKIAaHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOOINpPEACNICHUIO, Haluuyue Mmomusayuu K OOyYEHUI0O  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA Pa3BUTHUSA OHOJIOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00PA30BAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTHUECKOU KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE PE3yJIbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JTyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, Pa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULIUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIINXCsl pYKOBOACTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3WIIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOIIECCE PEATU3ALMU OCHOBHBIX HAIMpPABICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

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

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOW TBOPUECKOM JIEATEIILHOCTH MTPU CO3AaHNUU YUEOHBIX
MPOEKTOB, pEHICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/a4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 [0 OTHOUICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIECHUE K CBOUM POJAUTEISM, CO3/JTaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapos1oB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIICCTBEHHBIX OTHOIIICHU;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHMA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHKUE, COOJIIOIEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTObIXa, perysipHas (Qu3uueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUI U HENPHUATHUS BPEIHBIX MPUBBIYCK (YHOTpeOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3InyHbIM cdepaMm NpodhecCHOHANIBHON ACSITENIBHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHHI0O W CaMOOOPA30BAHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOUIEH CPEIbl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CHOCOOHOCTH UCIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOTIOTHH 3HAHUS
W yMEHUS TPpU PEHICHHH TPoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOchephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIEH MPUPOTHOU
cpele, yMEHHE MPOrHO3UPOBATh HEOJIAronpHUsATHBIE 3KOJIOTUYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLUAAIBHOMN
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JTHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOIeM
COXpaHEHUS TPUPOJTHOTO PABHOBECHS,

yOEeKAEHHOCTh B 3HAUYUMOCTH OUOJOTHM JJII COBPEMEHHOW IUBUIM3ALINM:
oOecrieyeHus: HOBOIO YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIe  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PallUOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONW TpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIIBHOM I'PaMOTHOCTU OOydarommxcs, (GopMupyeMoit
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a u
OOBSICHEHUS SIBJICHUIN OKPYXAIOIIET0 MUPa U MPOUCXOJAIIMX B HEM M3MEHEHUI,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIIOYEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOIIUXCS JAHHBIX C [EJIbI0 MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHUE IIEHHOCTH HAYYHOM JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HCHHBIMHU MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHeNu(PUKy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOMI0IeHEe, M3MEPEHHE, SKCTIEPUMEHT U IPYTHE); YHUBEPCAJIbHBIC
ydeOHble JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISTHBHBIC),
obecrieunBaromme GopmMupoBaHue yHKIIMOHATPHONW TPAMOTHOCTH M COITMATBLHOM
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYaromMXCsl — UCMOJb30BaTh
OCBOCHHBIE MEXKIUCIUIUITMHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS ¥ YHUBEPCAJIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHON M COIIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JCHCTBHUS, KOMMYHUKATHBHBIC YHHBEpPCAJIbHBbIC YydeOHBIC JICHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABATEJIbHBIMH
NEUCTBUSMM:

1) 6a30Bble JJOrHYecKue AeMCTBHUS:

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

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUM (BBIACIATh UX XapaKTepHBIC IMPU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIpENCNATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE MOHATHUS JIs1 0OBSICHEHUS (DAKTOB M SIBJICHUM
KUBOU MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIsl TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€Hi W OTHOIIEHWH B M3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HCTOYHMKAX;



pa3pabatrbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHaIu3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalUsIX, B TOM YHCJIE TIPH CO3/IaHUU YYEOHBIX U COLMAIBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEJIbHYIO M MPAKTUYECKYIO 00JIacTh
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIbHbBIE MOAXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(pOpMaIUu (TEKCTEe Y4eOHOTro
nocoOusi, HAy4YHO-IOMYJIIPHOM JuTEpaTrype, OHOJOTHYECKUX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;



(GbOopMyIHUPOBATh 3aMPOCHl U MPUMEHSATH PA3IMYHBIE METOJbI MPHU TOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3IAYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KadecTBE CpeAcTBa Impu pabore ¢
Ouonornueckoi uHGpOpManuend: MNPUMEHATh XUMHUYECKHe, (usuueckue W
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJISAHOCTH;

BJIAJE€Th  HABBIKAMHM  pPAaclO3HaBaHWA M 3allUThl  WH(OpManuwu,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) oOmenme:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXJaemMoi TeMbl (YMEHHE 3a71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEJIbHO BBINIOJHEHUS MpejaraeMon
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYrUX YYaCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIIMATILHBIX 3HAKOB, MPENOCHUIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CHUTYyallui,
YMETbh CMSTYATh KOH(PJIUKTHI U BECTU NEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU GopMe (hopMyIupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

MOHMMATh W KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TP PEIICHUN yUeOHOU 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

NPUHUMATh 1M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATH JIEMCTBUS MO €€ NOCTUKEHUIO: COCTABIIATH IUIAH JEHUCTBUM,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeiaraTtb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaLIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusamnus:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaX MO OTHOUIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHUS TPOOJIEMBI C YIETOM UMEIOITUXCSI
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOTO PEIICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsaTHE ce0sA U APYTHUX:
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
OPUHUMATh MOTHBBI W apryMEHTBhl APYrUX IpU aHaIHU3€ pPe3yJbTaTOB
NESTEIIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrayOnEHHOM ypOBHE OpPHUEHTHUPOBAaHBI Ha oOecreueHue
npodmibHOrO  OOydeHust  oOydaromuxcst  Owonornu. OHH — BKIIIOYAOT:
crnenuduyeckue Ajisi OMOJIOTUN HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHUs.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

cOPMHUPOBAHHOCTh 3HAHUM O MECT€ W POJU OUOJOTHHM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI W  pEUIeHMH NOpoOJIeM  palMOHAIBLHOIO
MIPUPOOTIOIH30BAHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MIOTOMKOB TE€PBOr0 MOKOJEHHUS, PAaCIHICIUIEHUsl, YUCTOTHl T'aMET, HE3aBHCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
u3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HUCCIAEJOBAHUSX IKUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHHUe,
HaOJIOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAEITEIbHOCTH,



IPOTEKAIOIIMX B OpTaHU3Max PAacCTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U TreTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUMBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aHUMOCBS3H MEXIY OpPraHOMJAMH KIETKH U HX
GyHKUUSIMHM, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U UX
GyHKUMUSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY 3Taramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIINE aAPryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXKJY UCCIEAYEMbIMU OMOJOTMYECKUMH MPOLIECCAMU U SIBIICHUSIMH, J€1aTh
BBIBO/IbI U IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

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

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpenctBamu, (GOpMyIHpys 1ellb KCCIEIOBAaHUSA, AHAIM3UPOBATH IOJTYYEHHBIE
pE3yNbTAThI U I€NIaTh BHIBOAbL;

YMEHUE Y4YacCTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMYHO  NPEACTaBIATH  NOJIYYEHHbIE  pe3yJbTaThl HAa  YYEHHYECKHX
KOH(epeHUusX;

YMEHUE OLIEHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
o0acTv GMOJIOTHUHU U MEAUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OILIOA0TBOPEHUE,
HaIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOP Oyayied npodeccuoHanbHOU
JEATEIBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUH,
CEJIbCKOTO XO34KCTBa, MUILIEBON MPOMBINIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIH
WHTEPEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OHOJIOTMYECKOro 00pa3oBaHUsT B OpraHU3alUsX CpPEIHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIE pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» B 11
Klacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTMYECKHX
mpoOJeM dYeloBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOIIOIH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUUCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpENeNICHUs] M TOHUMAHHUE CYLIHOCTA OCHOBOIIOJATaloOUMX ONOJIOTMYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OMOJOrMYECKHE TEOPHH
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.W. BepHaackoro — o
ounocepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FO. JIubOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJICHUE, SKCIEPUMEHT), CIIOCOOAMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOIIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTEeCTBEHHOTO 0TOOPa, aJUIONATPUUECKOTO U CUMIIATPUYECKOTO BUA000pa30BaHMS,
BIUSHUSL ~ JBWXKYIIMX  CHJI  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUSl HAIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aUMOCBSA3M MEXIY MPOIECCAMU HBOJIOLNH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTaMHU Pa3IMYHbIX KOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB  DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, €AMHCTBA



YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPaHEHUsT MHOroodOpasus BHAOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE periaTb OMOIIOTUYECKUE 33a]Ja4H, BBISBISATH MIPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBIICHUSMU, JIeTIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThI, COOMHOAATH
npaBuiia pu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000PYA0BAHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOINECTB, U
nyONMYHO  TPEACTaBIATh  MOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHusX;

YMEHHE OIIEHHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUU KU3HU, YEIOBEKA
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHON
JESTEIIbHOCTH B 001aCTH OMOJIOTUH, KOJIOTUH, IPUPOJOTIONb30BAHMS, METULIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO34WUCTBA, IHIIEBOU
MPOMBINIJICHHOCTH, YIJIyOJIATh TO3HABAaTEIbHBIA MHTEPEC, HAMpPaBICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEW  mpodeccuu U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 buoiiorus kak Hayka 1 bubmmorexa [IOK
K https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
2 Kussle cucre 3y4eHue 2
MBHIE CHUTEMBL I HX M3yAcHH https://m.edsoo.ru/7f41¢292
3 buonorus knetku 2 0.5
bubnuoreka [{OK
4 X 10 1
MMHUHCECKaA Opranu3aliii KICTKH https://m.edsoo.ru/7{f41c292
5 CrpoeHue u GyHKLIUU KIETKU 8 2
6 OOMeH BellecTB U MpeBpallieHue SHEPTUH B 9 1
KJIETKE
7 Hacnencrennas ungopmanus u 9 0.5
peanu3zaius €€ B KJIeTKe '
bu6nmorexa LIOK
8 Kusne i e 6 1
VISHCHHBI W ITETiH https://m.edsoo.ru/7f41c292
9 Crpoenuie U GyHKIUU OPraHU3MOB 17 1 1.5
but6mmorexa [IOK
10 PazmHoOxeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
p p https://m.edsoo.ru/7f41c292
1 I'eneTnka — Hayka O HaCIEACTBEHHOCTH U 5 0.5 bu6muoreka [JOK
W3MEHYMBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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14 I'eneTnka denoBeka 3 0.5
bu6nmoreka [IOK
1 4 1
5 Cenekiusi OpraHu3MOB https://m.edsoo.ru/7f41¢292
16 BuorexHonorus u cuHTeTUYECKask OUOJIOrUs 4
bu6nmorexa [IOK
17 Pesepsroe Bpews ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 13



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne ni/n f::rﬁz];;]:::me pasieon HTeM Beero KonTpoabubie IIpakTuueckue f)lglsg)fo(:sl;al::])]bnme
padoThI padoThI pecypeni
| 3apoxKACHUE U Pa3BUTUE IBOIFOLUOHHBIX 4 bubnnorexa [JOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41cc74
2 Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 14 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
4 [IpoucxoxaeHne U pa3BUTUE KU3HU Ha 15 L5 Bu6mmoteka [JOK
3emuie https://m.edsoo.ru/7f41cc74
5 IIponcxoxneHue yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHSl — HayKa O B3aUMOOTHOILIEHUSIX
6 OpraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 1 0.5
C OKpY’Karollel cpenon
7 Opranu3msl 1 cpesja 0OuTaHUs 9 1.5 ngg;;fg;gﬁ/s A1ccT4
8 OKoJI0Tus BUJOB U MOIYJISILUN 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOIOTUUSCKIE 12 0.5 bu6nmorexa LIOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
10 buocdepa — rmobanbHas skocucTeMa
11 UYenoBek 1 OKpyKaromas cpeaa
2 Pescpaioe spes 8 ! et a1
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 2 7.5



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

10 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Hara undgposbie
Nen/m Tema ypoka KonrTpoabsubie IIpakTuueckue
Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
buonorus kak KoMIJIeKCHas HayKa 1
1 s 1 https://m.edsoo.ru/7f41¢292
KaK 4acTh COBPEMEHHOT'0 O0IIIeCTBa
bubmuorexa [JOK
2 ’KuBEIe CHCTEMBI M UX CBOMCTBA 1 https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
YpoBHEBas opraHnu3aiysi >KUBbIX
3 P P . 1 https://m.edsoo.ru/7f41¢292
CHUCTEM
bubmuoreka [JOK
Hcropust OTKPBITHS U U3YUCHUS
4 P P v 1 https://m.edsoo.ru/7f41¢292
kietku. Knetounas teopust
Meroasl MOJIEKYIIIPHON U bubmmorexa [IOK
KJICTOYHOM OMOJIOTHH.
5 1 0.5 https://m.edsoo.ru/7f41¢292

[IpakTuyeckas padora «M3yueHue
METOI0B KJIETOYHOM OHonorun



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

(xpomarorpadusi, anexkrpodopes,
muddepeHnmanbHoe
nentpudyruposanue, [1LP)»

bu6mmoreka [IOK
6 XHUMHYECKUHN COCTaB KJIECTKH https://m.edsoo.ru/7141¢292
bubmuorexa [JOK
MuHepaabHbIC BEIIECTBA KICTKH, UX
7 https://m.edsoo.ru/7f41¢292
OuoJsornueckas pojib
Opranuyeckue BelecTBa KIECTKH — bubanorexa [IOK
oenku. JlaboparopHast padbora
8 patopHazi p 0.5 https://m.cds0o.ru/7f41c292
«Ob6Hapyx)eHHne OEIKOB ¢ TOMOIIBIO
KaueCTBEHHBIX PeaKIIHiD»
bu6mmoreka [IOK
CsoiicTBa, Knaccuduxaius u
9 https://m.edsoo.ru/7f41¢292
¢GyHKIMN OEIKOB
bu6mmorexa [IOK
Oprannueckue BEIecTBa KISTKH —
10 https://m.edsoo.ru/7f41¢292
YTJIEBOIBI
bu6mmorexa [IOK
Oprannueckue BEIecTBa KISTKH —
11 https://m.edsoo.ru/7f41¢292

JIMITU A bI



https://m.edsoo.ru/7f41c292
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Hykneunoseie kucnorsl. JIHK u
PHK. JIabopatopHas pabora

bu6mmoreka [IOK

12 «MccnenoBanre HyKJIEMHOBBIX 0.5 https://m.edsoo.ru/7141¢292
KHCJIOT, BBIJICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY
bu6mmoreka [IOK
Ctpoenue u K ATO. ue
13 P Py HApyr https://m.edsoo.ru/7f41¢292
nykineosuarpudocdarsr (HTD)
bu6mmoreka [IOK
CexBenuponanue JIHK. Metoabl
14 T€HOMUKH, TPAHCKPUIITOMHUKH, https://m.edsoo.ru/7f41¢292
MIPOTEOMUKH
bu6mmoreka [IOK
15 Mertoabl CTPYKTYpPHOUM OMOIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
Tunel knerok. [Ipokapuornueckas
16 https://m.edsoo.ru/7f41¢292
KJIETKa
bubmuorexa [JOK
CtpoeHne 3yKapuoTHYECKOUN KIIETKH.
17 [IpakTrueckas padota «/3ydenue 0.5 https://m.edsoo.ru/7f41¢292

CBOMCTB KJIETOUHOI MEMOpaHbI»



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

bu6mmoreka [IOK

18 [ToBepXHOCTHBIN anmapaT KJIETKU https://m.edsoo.ru/7f41¢292
OnHoMeMOpaHHbBIE OpTaHOUIbI bubmmorexa LIOK
kierkd. [IpakTuueckas pabora

19 p p 0.5 https://m.edsoo.ru/7f41¢292
«M3ydeHne IBH>KEHHS [IUTOIIA3MBbI
B PACTUTEJIHHBIX KIIETKAX)

[lonyaBTOHOMHBIE OPraHOU/IbI
KJIETKW: MUTOXOHJIPUH, TIACTHUJIBI. bubanorexa [IOK
JIaGoparopnas padora

20 patop p 0.5 https://m.edsoo.ru/7f41¢292
«HMccnenoBanue miIa3sMonn3a u
JIETIa3MOJIN3a B PACTUTEIBHBIX
KJIETKaX»

bu6mmoreka [IOK

21 HememOpanHbie opraHou/Ibl KJIETKU https://m.edsoo.ru/7f41¢292

bu6mmoreka [JOK

22 Crpoenue u GyHKIUU sIpa https://m.edsoo.ru/7f41c292
CpaBHuUTENbHAS XapaKTEPUCTHKA bubmmorexa [IOK
KJIETOK 3yKapHuoT. JlabopaTtopHas

23 yKap patop 0.5 hitps://m.edsoo.ru/7f41292

pabota «/3yueHne cTpoeHus KIETOK
Pa3IUYHBIX OPraHU3MOBY
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AcCUMUIISTIAS ¥ TUCCUMILISALINAS —
JIBE CTOPOHBI MeTabomu3Ma. Tumbl
oOmMeHa BemiecTB. JJaboparopHas

bu6mmoreka [IOK

24 . https://m.edsoo.ru/7f41¢292
pabota «3ydyeHne KaTaTuTHIECKON
AKTUBHOCTH (pepMEHTOB (Ha
MIpUMEpPEe aMIJIa3bl WK KaTaaa3bl)»
DepMEHTATUBHBINA XapaKTep
peakuuii KJIeTOYHOro MeTabonu3ma. Bu6nuorexa [IOK
Jlaboparopnas pabota «3yuenue
25 (hepMEHTATUBHOTO PACIICTUICHHS 0.5 https://m.edsoo.ru/7f41¢292
MIEPOKCH/Ia BOJIOPO/IA B
PaCTHTEIBHBIX U )KHBOTHBIX
KIIETKAX)
bu6mmoreka [IOK
Benku-akTHBaTOpPHI M OSIIKU-
26 https://m.edsoo.ru/7f41¢292
MHTHOUTOPBI
bu6mmoreka [IOK
27 ABTOTpOGHBIN TUII OOMEHA BELLIECTB https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
28 dortocuHTE3 https://m.edsoo.ru/7f41c292
XemocunTes. JlabopatopHas paboTa bu6muorexa [JOK
29 «CpaBHEHHE MTPOIIECCOB 0.5

(bOTOCI/IHT€3a 1 XEMOCHHTEC3a»

https://m.edsoo.ru/7f41¢292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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AHa’poOHBIC OpraHu3MbL. Bubl
Oposxenus. JlabopaTopHas pabora

bu6mmoreka [IOK

30 https://m.edsoo.ru/7f41¢292
«CpaBHEHHE IPOLIECCOB OPOKEHUS U
JBIXaHUS
bu6mmoreka [IOK
AdpoOHBIE OPraHU3Mbl. JTaIbI
31 https://m.edsoo.ru/7f41¢292
SHEPreTHYecKoro ooMeHa
bubmuorexa [JOK
DHeprus MeMOpPaHHOTO IpaiueHTa
32 nporoHoB. Cunre3 AT®: pabota https://m.edsoo.ru/7f41¢292
npoToHHON AT®-cuHTa3bI
bu6mmoreka [IOK
33 Peaknuy MaTpu4HOro CHHTE3a https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
TpaHCKpUIIIUS — MaTPUIHBIN
34 p PHIIH p https://m.edsoo.ru/7f41¢292
cunre3 PHK
bu6mmorexa [IOK
35 TpanciAnus u e€ 3ramnsl https://m.edsoo.ru/7f41¢292
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KoaupoBanue amunokuciot. Posib

bu6mmoreka [IOK

36 https://m.edsoo.ru/7141¢292
prubocoM B OMocuHTE3€e OeKa
bubmuorexa [JOK
Opragusanus reaoMa y IIpoKapuoTr U
37 P . y pokap hitps://m.edsoo.ru/7f41c292
3yKapuoT
bu6mmoreka [IOK
MonekynsipHble MEXaHU3MBI
38 https://m.edsoo.ru/7f41c292
IKCIIPECCHH TCHOB Y SYKAPHOT
Bupycbl — BHEKJI€TOUHbIE (OPMBI bubmuorexa [IOK
KU3HU U O0JINTaTHBIC TTAPA3UTHI.
39 0.5 https://m.edsoo.ru/7f41c292
[IpakTuueckas padbora «Co3nanue
MOJICJIM BUPYCa»
bu6nmoreka [JOK
Bupycusbie 3a00neBanus YeI0BeKa,
40 o https://m.edsoo.ru/7f41¢292
KUBOTHBIX, PACTCHUI
bubmuoreka [JOK
HanorexHomornu B OMOJIOTUY U
41 https://m.edsoo.ru/7f41c292
MENLINHE
bubmuoreka [JOK
42 JKU3HEHHEIN IUKIT KIETKHA

https://m.edsoo.ru/7f41¢292
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bu6mmoreka [IOK

43 Marpuunsiii cuares JJHK https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
Xpomocowmsl. JlaboparopHas padbora
44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 0.5 https://m.edsoo.ru/7f41¢292
MHUKpOTpernaparax»
bubmuorexa [JOK
45 JleneHue KIeTKH — MHUTO3 https://m.edsoo.ru/7f41¢292
Tuns! knetok. Kapuokunes u Bu6moreka [IOK
uuTokuHes. JlabopatopHas pabora
46 «Habmroenrne MuTo3a B KJIeTKax 0.5 https://m.edsoo.ru/7f41¢292
KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpenaparax)»
bu6mmoreka [IOK
Perynsius >kM3HEHHOTO ITUKIIA
47 Y B https://m.edsoo.ru/7f41¢292
KIJIETOK
bu6mmorexa [IOK
48 Opranus3M Kak eIuHOE 11e10€ https://m.edsoo.ru/7f41c¢292
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Txanu pactenuii. JlaboparopHas

bu6mmoreka [IOK

49 pabora «3yyeHue TkaHen 0.5 https://m.edsoo.ru/7f41¢292
pacTeHui»
bubmuorexa [JOK
TkaHu )KMBOTHBIX U YEJIOBEKA.
50 Jlaboparopnas padora «3yuenue 0.5 https://m.edsoo.ru/7f41¢292
TKaHEW )KUBOTHBIX)
bu6mmoreka [IOK
Oprasbl. CucTeMbl OpraHoOB.
51 Jlabopatopnas pabora «3yuenue 0.5 https://m.edsoo.ru/7f41¢292
OpraHoOB I[BETKOBOT'O PACTEHUS
bu6mmorexa [IOK
52 Ormopa Tena opraHu3MOB https://m.edsoo.ru/7f41¢292
bu6nmoreka [JOK
53 JIBr>KeHUE OpraHu3MOB https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
54 IInuranue opranusMoB https://m.edsoo.ru/7f41¢292
IIuTanue MO3BOHOYHBIX JKMBOTHBIX. bubamnorexa IIOK
55 [IumeBapuTenbHas cucrema

YCJIO0BCKAa

https://m.edsoo.ru/7f41¢292
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bu6mmoreka [IOK

56 JIpIxaHue OpraHu3MoB https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
JIpIXaHu€e M03BOHOYHBIX KUBOTHBIX
57 https://m.edsoo.ru/7f41c292
U YeJloBeKa
bubmuorexa [JOK
58 TpaHcropT BelIEeCTB y OpraHu3MOB https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
KpoBeHocHas cucrema 1mo3BOHOYHBIX
59 https://m.edsoo.ru/7f41¢292
YKUBOTHBIX U YEJIOBEKa
bu6mmorexa [IOK
60 Briaenenue y opranusmos https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
61 3ammTa y OpraHu3MOB https://m.edsoo.ru/7f41¢292



https://m.edsoo.ru/7f41c292
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bu6mmoreka [IOK

62 NmmyHHas cucteMa yeaoBeka https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
PaznpaxxuMocTs 1 perynsuus
63 AP PErYIAIELY https://m.edsoo.ru/7f41¢292
OpraHU3MOB
bu6mmoreka [IOK
I'ymopanbHas perymsuus u
64 DHAOKPHUHHAs CUCTEMA JKUBOTHBIX U https://m.edsoo.ru/7f41c292
YeJIoBeKa
bu6mmorexa [IOK
65 ®opMbl pa3MHOKEHUSI OPIraHU3MOB https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
66 [TonoBoe pazMHOXkeHHE https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
67 Metios https://m.edsoo.ru/7f41¢292
I'amertorenes. O6pa3oBaHue U bu6muorexa [JOK
68 pa3BUTHE MOJIOBBIX KJIETOK. 0.5

Jlaboparopnas pabota «3yueHue

https://m.edsoo.ru/7f41¢292
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CTPOCHUS IIOJOBBIX KJIICTOK Ha
T'OTOBBIX MUKpOIIpEIiapaTaxy

NunuBuyansHOE pa3BUTHE

bu6mmoreka [IOK

69 https://m.edsoo.ru/7f41¢292

OpPraHU3MOB — OHTOT'CHE3
bubmuorexa [JOK

3akiazKa OpraHoB U TKaHEH U3

70 https://m.edsoo.ru/7f41¢292
3apOIBIIIEBHIX JINCTKOB
PocTt u pa3BuTHE )KMBOTHBIX. bubnnorexa IIOK
JlaboparopHas pabora «BrIsiBiIeHHE

71 paTopHadi p " 0.5 hitps://m.edsoo.ru/7f41c292
MIPU3HAKOB CXOJICTBA 3apOAbIIICH
IMO3BOHOYHBIX KMBOTHBIX)
PasMHOXkeEHHME U pa3BUTHE PACTECHUIA. bubmorexa [IOK
JIaGoparopnas padora «CtpoeHue

72 patop P p 0.5 https://m.edsoo.ru/7f41¢292
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

bu6mmoreka [IOK

HcTtopust cTaHOBIEHUS U Pa3BUTHUSA

73 https://m.edsoo.ru/7f41¢292
TCHETHKH KaK HayKH
OCHOBHBIE TOHATHUSA 1 CUMBOJIBI bubmoreka [IOK
regeTuku. JJaboparopHas padora

74 paTopHas p 0.5 hitps://m.edsoo.ru/7f41c292

«/Ipo3oduna kak 00BEKT
TeHETHUECKUX UCCIICTIOBAHUI
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3aKOHOMEPHOCTU HACIEAOBaHUS
MPHU3HAKOB. MOHOTHOPUIHOE
ckpeurBanue. [IpakTiuaeckas

bu6mmoreka [IOK

75 " 0.5 https://m.edsoo.ru/7f41¢292
pabora "M3ydyeHue pe3yibTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3oduibr”
bubmuoreka [JOK
LuTomornyeckue 0CHOBEI
76 https://m.edsoo.ru/7f41¢292
MOHOTHOPHUIHOTO CKPEIIMBAHUS
bu6mmoreka [IOK
Amnanusu ee CKpelINBaHuE.
77 pyrom pett https://m.edsoo.ru/7f41¢292
Henosnnoe nomranpoBanue
JlurubpuHoe CKperBaHue. bubnnoreka [IOK
IIpaxTueckas padora «3ydenue
78 p p yi 0.5 https://m.edsoo.ru/7f41c292
pe3yJIbTaTOB TUTHOPUAHOTO
CKpEIIUBaHUS Y APO30(DUITBI»
bu6mmoreka [JOK
[MuTonornyeckre OCHOBHI
79 https://m.edsoo.ru/7f41¢292
JTUTHOPHUTHOTO CKPEITUBAHUS
bubmuoreka [JOK
CremieHHOe HaclieJOBaHNE
80 https://m.edsoo.ru/7f41¢292

IIPHU3HAKOB
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XpOoMOCOMHasi TEOpHs

bu6mmoreka [IOK

81 https://m.edsoo.ru/7f41¢292
HAaCJIEACTBEHHOCTH
bubmuorexa [JOK
82 I'eneTunka moima https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
83 I'eHoTHI Kak 11€JI0CTHAs CUCTEMa https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
I'eneTn4ecknii KOHTPOJIb Pa3BUTHS
84 N https://m.edsoo.ru/7f41¢292
pacTeHui, )KUBOTHBIX U YEIIOBEKA
bu6nmoreka [JOK
N3MeHUYnBOCTH MpU3HAKOB. BHibl
85 https://m.edsoo.ru/7f41¢292
W3MEHUYUBOCTH
bubmuoreka [JOK
86 MoudukanoHHas U3MEHYNBOCTb https://m.edsoo.ru/7f41c292
BapraunonHslii psaa u bubmmorexa [IOK
87 BapHaIMOHHAas KpUBasl. 0.5

Jlaboparopnas pabota

https://m.edsoo.ru/7f41¢292



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

«HccrnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHON U3MEHUYHUBOCTH.
[TocTpoenne BapHaliiOHHOTO psija U
BapHallMOHHOW KPUBOM»

I'enoTnnnyeckass H3MEHUNBOCTb.

bu6mmoreka [IOK

88 https://m.edsoo.ru/7f41¢292
KoMOuHaTHBHAsT N3MEHYHUBOCTE
MyTranuroHHas U3MEHUYHUBOCTD. bubauoreka [IOK
IIpakTnueckasa padbora «MyTamuu
89 P P vy 0.5 https://m.eds0o.ru/7f41¢292
po30¢ bl (Ha TOTOBBIX
MHUKpOIIpenaparax )»
bu6mmoreka [IOK
3aKOHOMEPHOCTU MYTallMOHHOTO
90 npouecca. JIUIeHeTUKa U https://m.edsoo.ru/7f41c292
SIIUTCHOMUKA
bu6mmoreka [IOK
I'enetuka yenoseka. [IpakTuueckas
91 paborta «CocTaBlieHre U aHAIHU3 0.5 https://m.edsoo.ru/7f41¢292
POIOCIOBHON»
bu6mmorexa [IOK
92 MeTtoapl METUITHHCKON TeHEeTHKH https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
93 3HaveHre MEIUIIMHCKOM TeHETUKH B

MpECaAOTBPAIICHNUN U JICHCHHUN

https://m.edsoo.ru/7f41¢292
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reHETUYECKUX 3a00JI€EBaHUN
YyeJloBeKa

OCHOBHBIE ITOHATHSA CCJICKLIUU.
Jlaboparopnas padota «3yueHue

bu6mmoreka [IOK

94 . 0.5 https://m.edsoo.ru/7f41¢292
COpPTOB KYJIbTYPHBIX PACTEHUN U
MIOPO/I TOMAIITHUX KUBOTHBIX)
bubmuorexa [JOK
MeTo/1bl CeneKIMOHHOM paboThI.
95 Jlaboparopnas pabota «3yuenue 0.5 https://m.edsoo.ru/7f41¢292
METOJIOB CEeNIEKIIMU PACTCHUI»
bubmuorexa [JOK
JlocTuKeHusl CeJIeKIIUU pacTeHUH U
96 KUBOTHBIX. [IpakTHueckas padora https://m.edsoo.ru/7f41¢292
«IIpuBHUBKa pacTeHUI
bu6mmoreka [IOK
CoxpaHeHue, U3y4eHUE U
97 HCIIOJIb30BAHUE T€HETHYECKUX https://m.edsoo.ru/7f41c292
pecypcoB
buorexHosorus Kak Hayka ¥ OTpacib bubmorexa [IOK
npou3BoacTBa. [IpakTuueckas
08 PomsROA P 0.5 https://m.edsoo.ru/7f41¢292
pabora «3yuenue o0bEKTOB
OMOTEXHOIOTHI
bu6mmorexa [IOK
OcHOBHbIE HaNpaBICHUS
99 https://m.edsoo.ru/7f41¢292

CUHTETHUYECKONW OMOJIOTHH
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100 XpOMOCOMHAs M TeHHAs UH)KEHEPHUS

101 Menunuackue OMOTEXHOIOT NI

PesepsHnbiii ypok. [loBTopenue,
102 000011eHNEe, CHCTEMATH3AIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

13.5

bu6mmoreka [IOK

https://m.edsoo.ru/7f41¢292

bubmuorexa [JOK

https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK

https://m.edsoo.ru/7f41¢292
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11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
Hara uudposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuuyeckue
Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
1 OBomonnonHas teopus Y. Jlapsuna 1 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
BIDKYIIIAE CHJIBI ABOJIIOIIUN BHIOB
2 A v H A 1 https://m.edsoo.ru/7f41cc74
o Y. Jlapsuny
bu6nmorexa LIOK
bopn0a 3a cymecTBoBanue,
3 €CTECTBEHHBI U HCKYCCTBEHHBIN 1 https://m.edsoo.ru/7f41cc74
otbop
bu6nmnorexa LIOK
®opMUPOBAHNE CUHTETUYECKOHN
4 pMHP 1 https://m.edsoo.ru/7f41cc74
TEOPHUH 3BOJIOLNU
bu6nunorexa LIOK
DTanbl HBOIOIMOHHOTO MpoLecca:
5 B pon 1 https://m.edsoo.ru/7f41cc74
MHUKPO3BOIIOLHUS U MaKPOIBOIIOLUS
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[Tomynsitust — s1eMeHTapHast

bubnmoreka [IOK

6 https://m.edsoo.ru/7f41cc74
€MHULA BOJIFOLIUU
3aKOH T€HETUYECKOTO PaBHOBECHS Bu6muorexa IJOK
Jx. Xapau, B. Baitn6epra.
7 JlaGopaTtopHnas pabota «BplsBlIeHHE 0.5 https://m.edsoo.ru/7f41cc74
WU3MEHYUBOCTH Yy 0COOEH 0JTHOTO
BHJIa»
bubnunoreka LIOK
8 DOnemeHTapHbIe (HaKTOPBI IBOIOLIUU https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
OddekT ocHoBarens. dpPekt
9 o b https://m.edsoo.ru/7f41cc74
OYTBUIOUHOTO TOPJIBIIIKA
bubmmoteka IIOK
Murpatuu. M301511u TOMYJISIUN:
10 patt " ymi https://m.edsoo.ru/7f41cc74
reorpaduyeckasi, OnoJIorudecKas
bu6nunorexa LIOK
EcrecTBennsiit otb0p —
11 https://m.edsoo.ru/7f41cc74

HaIPaBJISIOMUNA (PaKTOp IBOTIOIUAN
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bubnmoreka [IOK

12 [TooBoii oT6Op https://m.edsoo.ru/7f41cc74
[Tprcnoco0aeHHOCTh OPraHU3MOB Bu6miorexa LIOK
KaK pe3yJIbTaT MUKPOIBOIIOIHIH.

13 JlaboparopHas pabota «3yuenue 0.5 https://m.edsoo.ru/7f41cc74
apoMop(}030B U UANOAAANITAIUHN Y
pacTeHui U JKUBOTHBIX)
[Tpumeps! npucnocobaeHuit y
OpraHu3MoB: MOP(OIOTHYECKHE, Bu6miorexa LIOK
dbusnonornueckue, OMOXUMHUYECKUE,

14 noBeneH4Yeckue. JlabopaTopHas 0.5 https://m.edsoo.ru/7f41cc74
pabora «IIpucnocobnenus
OpPTraHWU3MOB M MX OTHOCHUTEIbHAS
11EJIECO00Pa3HOCTh
Bun, ero kpurepuu u CTpyKTypa. bubnurorexa [HOK
JlaboparopHas pabota «CpaBHEeHUE

15 patop p p 0.5 https://m.edsoo.ru/7f41cc74
BUJIOB IO MOP(}OJIOTHIECKOMY
KPUTEPHUIO)

but6mmorexa [IOK
16 CtpyKkTypa BUaa https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK

Bunoo6pa3oBanue kak pe3ynbTar

17 AOODP pesy https://m.edsoo.ru/7f41cc74

MHKPO3BOJJIIOLIUA
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CBs13b MHUKPOSBOJOIONUH U

bubnmoreka [IOK

18 https://m.edsoo.ru/7f41cc74
SIHUIEMHOJIOTHH
bubnunoreka LIOK
Makpo3Botronus.
19 ITaneoHTOIOrNUECKHIE METOIbI https://m.edsoo.ru/7f41cc74
W3Y4YEHUS IBOJTIOIIUN
bubnunoreka LIOK
Buoreorpaduuyeckre MeTOIbI
20 pad s https://m.edsoo.ru/7f41cc74
W3YYEHUS IBOJTIOIIUN
bubnunoreka LIOK
DOMOpHOIOTHYECKHE U
21 CPaBHUTEIHLHO-MOP(HOIOTHIECKUE https://m.edsoo.ru/7f41cc74
METO/Ibl U3YUYEHUS IBOTIOIIUN
bu6nmorexa LIOK
MonekyIapHO-T€eHETUYECKHUE,
22 OMOXUMHUYECKHE U MAaTEMAaTHYECKHUE https://m.edsoo.ru/7f41cc74
METO/Ibl U3YUYEHUS IBOJTIOIIUN
bubnunorexa LIOK
23 OO61mre 3aKOHOMEPHOCTH BOJTIOIHH https://m.edsoo.ru/7f41cc74
AnanTuBHAs paguaIus. bu6mmorexa [IOK
24 HepaBHOMEpPHOCTH TEMIIOB

9BOJJIIOIIMH

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

HaquHe THUIIOTE3bI TPOUCXOKACHU A

bub6nmoreka [IOK

25 https://m.edsoo.ru/7f41cc74
JKU3HU Ha 3emie
bubnmoreka [IOK
OHay4HbI€ PE/ICTABICHUS O
26 Hlorays bl https://m.edsoo.ru/7f41cc74
3apOXKAECHUU KU3HU
bubnuoreka [{OK
OCHOBHBIE 3TaIlbl HEOPTaHUYECKOI
27 P https://m.edsoo.ru/7f41cc74
9BOJIIOLIUU
bu6mmoreka IIOK
28 I'unoressl 3apOXKACHUS JKU3HU https://m.edsoo.ru/7f41cc74
HcTopus 3eMian 1 METOIbI €€ BuGuorexa [IOK
uzyuenus. JlaboparopHas pabota
29 «3y4yeHue u onucanue 0.5 https://m.edsoo.ru/7f41cc74
HCKOIaeMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY
but6mmorexa [IOK
HauanbHbie 3TaIbl OpraHn4eckoin
30 https://m.edsoo.ru/7f41cc74

SBOJIIOIUHN
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bubnmoreka [IOK

31 OBOJIOLMS YKAPUOT https://m.edsoo.ru/7f41cc74
OCHOBHBIC 3TaIlbl YBOTIOLIHHU Bu6miorexa LIOK
pactutenbHOro Mupa. [IpakTrudeckas

32 pabota «3yuenue ocobeHHOCTEH 0.5 https://m.edsoo.ru/7f41cc74
CTPOCHHUSI pAaCTEHUH Pa3HbIX
OTJICIIOBY

bubnunoreka LIOK
OCHOBHBIC 3TaIlbl YBOTIOLIMHU

33 https://m.edsoo.ru/7f41cc74
JKHBOTHOT'O MHpa
BOIONUS )KUBOTHBIX. bubmuoreka [IOK
IIpakTuueckas padora «M3yueHue

34 p 5 p yi 0.5 https://m.edsoo.ru/7f41cc74
0COOEHHOCTEN CTPOCHUS
MTO3BOHOYHBIX KUBOTHBIX )

bubmmoteka IIOK
PazButue xu3HM Ha 3emIie 1o 3pam
35 https://m.edsoo.ru/7f41cc74
U TIeproJIaM
bu6nunorexa LIOK
MaccoBble BEIMUPAHUS —
36 https://m.edsoo.ru/7f41cc74

OKOJIOTMYCCKHUE KPU3HCHI ITPOIIIOTO
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CoBpeMEHHBIN IKOJIOTUYECKU I

bubnmoreka [IOK

37 https://m.edsoo.ru/7f41cc74
KPHU3HC, €T0 OCOOCHHOCTH
bubnunoreka LIOK
CoBpeMeHHas cucTemMa
38 https://m.edsoo.ru/7f41cc74
OPraHUYECKOTO MPOIILJIOTO
bubnunoreka LIOK
OCHOBHBIE CUCTEMATHUECKHE
39 https://m.edsoo.ru/7f41cc74
IPYIIBI OPTAaHU3MOB
bubnunoreka LIOK
40 AHTpOIIOJIOTHS — HayKa O 4YeJIOBEeKe https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
Pa3Butne npeacrasieHuii o
41 pedl https://m.edsoo.ru/7f41cc74
MIPOUCXOXKICHUN YEIIOBEKA
MecTto destoBeka B cucTeMe Bu6miorexa IJOK
oprarmueckoro mupa. JlaboparopHas
42 pabora «M3yuenune ocoOeHHOCTEN 0.5 https://m.edsoo.ru/7f41cc74

CTPOCHUA CKCJICTA YCIIOBCKA,
CBA3aHHLBIX C MPAMOXOKIACHUCM
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bubnmoreka [IOK

43 JBYOKyIlMe CHIIbl aHTPOIIOTeHE3a https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
CootHollenne OMOJOTHIYECKUX U
44 COITMATBHBIX (haKTOPOB B https://m.edsoo.ru/7f41cc74
AHTPOTIOTEHE3E
bubnunoreka LIOK
45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
46 [TasieoreneTrika u najeoreHOMHUKA https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
47 DBOJIIOIHST COBPEMEHHOTO YeTIOBEKA https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
Yenoseueckue pacel. [IpakTuyeckas
48 pabota «3ydueHne FKOIOTHUECKUX 0.5 https://m.edsoo.ru/7f41cc74
aJanTanui YeI0BeKa»
bubnunorexa LIOK
49 MexauciuIInHapHbIe METO/IbI

AHTPOIOJIOTUH

https://m.edsoo.ru/7f41cc74
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bub6nmoreka [IOK

50 3apoKEHUE U Pa3BUTUE 3KOJOTUU https://m.edsoo.ru/7f41cc74
bubnmoreka [IOK
Mertoasl skonoruu. JlabopaTopHas
51 pabota «3yueHue MeTo10B 0.5 https://m.edsoo.ru/7f41cc74
9KOJIOTHUECKUX HCCIEAOBAHUN)»
bubnuoreka [{OK
3Ha4YeHHE 3KOJIOTMUYECKUX 3HAHUMI
52 https://m.edsoo.ru/7f41cc74
JUTSL YeJI0BeKa
bu6mmoreka IIOK
53 Dxonorudeckue GpakTopsl https://m.edsoo.ru/7f41cc74
Abuotnueckue paxkropsl. CBeT Kak Bu6miorexa LOK
9KOJIOTUYECKUH (aKTop.
54 JlaGopaTtopHnas pabota «BrisBieHne 0.5 https://m.edsoo.ru/7f41cc74
MPUCTIOCOOTIEHUI OpPraHU3MOB K
BIIMSTHUIO CBETa
AbuoTtnueckue GpaxkTopsl.
Temneparypa Kak 3K0JIOrM4ECKUI bubmorexa [IOK
akrop. JlabopaTopHas paborta
55 axcrop. Jlabopatopras p 0.5 https:/m.edsoo.ru/7f41cc74

«BpIgBIIEHUE TPUCTIOCOOICHUH
OPTaHU3MOB K BIIMSIHUIO
TEeMITEPaTypbI»



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

AlGuotnueckue GpakTopsbI.
BiiaxxHOCTB KaK AKOJIOTMYECKUI
daktop. JJaboparopHas pabora

bu6nmoreka [IOK

56 0.5 https://m.edsoo.ru/7f41cc74
«AHaTOMHYECKHe 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT
oOUTaHUS»
bubnunorexa LIOK
57 Cpenpl oOuTaHUs OPraHU3MOB https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
58 buonornueckue puTMbl https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
59 Kuznennble popMBbI OPraHU3MOB https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
60 buotnueckue gakrTopsl https://m.edsoo.ru/7f41cc74
3HavyeHne OMOTHIECKUX bubanorexa LIOK
B3aUMOJICUCTBUM 1JIA
61 g s https://m.edsoo.ru/7f41cc74

CYIIIECTBOBAHHS OPTaHU3MOB B CpeJie
oburanusg
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DKOJIOTHYECKHE XapaKTEPUCTHUKU

bubnmoreka [IOK

62 https://m.edsoo.ru/7f41cc74
MONYJISAIUHA
bubnunoreka LIOK
OCHOBHBIE TIOKA3aTeN MOMYJISIN:
63 YHCJICHHOCTD, IIJIOTHOCTb, https://m.edsoo.ru/7f41cc74
BO3pacTHas U MOJIOBAsi CTPYKTypa
bubnunoreka LIOK
OcHoOBHBIE TTOKa3aTeNN MOMYJIALHUN:
64 POXKIAEMOCTD, PUPOCT, TEMIT POCTA, https://m.edsoo.ru/7f41cc74
CMEPTHOCTH, MUTPALIAN
bubnunoreka LIOK
DKoJIornuecKas ¢ Typa
65 TPYKTYP https://m.edsoo.ru/7f41cc74
MOTTYJISIITAH
bu6nmorexa LIOK
WMHaAMUKa MONYJISIUN U €€
66 A Y https://m.edsoo.ru/7f41cc74
perynsus
bubnunorexa LIOK
KpuBsble pocTa YnCiIeHHOCTH
67 https://m.edsoo.ru/7f41cc74
nomynsiiuy. KpuBble BBKUBAHUS
bubnunorexa LIOK
68 DKonoruyuecKas HUIIA BUIA. 0.5

JlaboparopHas paboTa

https://m.edsoo.ru/7f41cc74
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«[Ipucnocobienus ceMsiH pacTeHUi
K PacCeIeHUIO»

bu6nmoreka [IOK
69 Bun xak cucrema nonyssiuuii https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3aKOHOMEPHOCTH MOBEIACHUS 1
70 up A https://m.edsoo.ru/7f41cc74
MUTPAIMH )KUBOTHBIX
bubmuoreka [IOK
Co00111eCTBO OpPraHu3MOB —
71 - P https://m.edsoo.ru/7f41cc74
OUOLIEHO3
bubmmoteka IIOK
72 DKOCHCTEMA KaK OTKpbITasi CUCTEMA https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
KpyroBopoT BeliecTB 1 MOTOK
73 PyroBop B https://m.edsoo.ru/7f41cc74
SHEPTHH B DKOCUCTEME
but6mmorekxa [IOK
74 OCHOBHBIC TIOKa3aTeIN SKOCHCTEMBI https://m.edsoo.ru/7f41cc74
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bubnmoreka [IOK

75 DKOJOTHYECKHE MUPAMUIBI https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
H3meHenus coob1iecTB —
76 https://m.edsoo.ru/7f41cc74
CYKIIECCHH
bubnunoreka LIOK
[TpupoaHbIE SKOCUCTEMBI.
77 DKOCHUCTEMBI 03€p U PEK. https://m.edsoo.ru/7f41cc74
DKocucTeMbl MOPEN U OKEAHOB
bubnunoreka LIOK
[IpupoHBIE S5KOCUCTEMBI.
78 DKOCHUCTEMBI TYHJIP, JIECOB, CTEIICH, https://m.edsoo.ru/7f41cc74
MyCTHIHB
bu6nmorexa LIOK
79 AHTpPOIIOT€HHBIE SKOCUCTEMBbI https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
Ypboskocuctemsl. [IpakTuyeckas
80 pabota «3y4eHue u onvucaHue 0.5 https://m.edsoo.ru/7f41cc74
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (hOPMHPOBAHHUS bu6muorexa [HOK
81 OCHOBHBIX B3aMMOJEUCTBUN

OpTraHHu3MOB B 9KOCUCTECMAxX

https://m.edsoo.ru/7f41cc74
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Mexanusmbl BO3a€HCTBUA
3arpsiI3HEHUH Pa3HbIX TUIIOB Ha

bubnmoreka [IOK

82 CyOOpraHu3MEeHHOM, https://m.edsoo.ru/7f41cc74
OpPraHU3MEHHOM, MOYJISIITAOHHOM U
9KOCHCTEMHOM YPOBHSIX
bubnuoreka [{OK
buocdepa — oO1emranerapaas
83 bep B P https://m.edsoo.ru/7f41cc74
00oJ104yKa 3emMitn
bubmuoreka [IOK
Yuenue B. U. Bepnajackoro o
84 https://m.edsoo.ru/7f41cc74
ouocdepe
bubmmoteka IIOK
3aKOHOMEPHOCTH CYILECTBOBAHUS
85 p ym https://m.edsoo.ru/7f41cc74
6uochepsl
bubmmoteka IIOK
KpyrosopoTs! BelecTs 1
86 PYroop H https://m.edsoo.ru/7f41cc74
OHOTEOXUMHUUYECKUE UK
but6mmorexa [IOK
3oHanbHOCTH OUoCchepbl. OCHOBHBIE
87 https://m.edsoo.ru/7f41cc74

OHOMBI CcyIIn
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bubnmoreka [IOK

88 YcroitunBocTh Onochepsl https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
DKOJIOTHYECKUE KPUZHUCHI U X
89 https://m.edsoo.ru/7f41cc74
PUYHHBI
bubnunoreka LIOK
90 BosneticTBue denoBeka Ha 6uochepy https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
AHTpPOTIOTEHHOE BO3/ICHCTBHE HA
91 B . https://m.edsoo.ru/7f41cc74
PACTUTEILHBIN U KUBOTHBIN MHUP
bu6nmorexa LIOK
92 OxpanHa npupoabl https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
OCHOBHBIE TPHUHIIMIILI YCTOHYHUBOTO
93 PHHH Y https://m.edsoo.ru/7f41cc74
pa3BUTHUS YEIIOBEYECTBA U IPUPOIBI
bubnunorexa LIOK
94 Pammmonansaoe

MpUupoaAO0IOJIb30BAHHUEC U COXPAHCHUC

https://m.edsoo.ru/7f41cc74
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OMOJIOTUYECKOTO Pa3HOO0pa3us
3emin

O060011IEHIE TT0 TEME

bu6nmoreka [IOK

95 «MuKpo3BOIIOLIUA U €€ https://m.edsoo.ru/7f41cc74
pEe3yNbTaThD
bubnuoreka [{OK
O06o06mIeHne o0 TeMe
96 o . https://m.edsoo.ru/7f41cc74
«MakpodBOIIOLUSA U €€ PE3yNIbTaThD»
bubmuoreka [IOK
O060011IeHNE 10 TEME
97 «lIporcxoxaeHre U pa3BUTHE https://m.edsoo.ru/7f41cc74
JKU3HHU Ha 3eMIIe»
bubmmoteka IIOK
O0600611eHne o Teme
98 «IIpoucxoxIeHne YeIoBeKa — https://m.edsoo.ru/7f41cc74
AHTPOTIOTEHE3)»
bubmmoteka IIOK
O600611eHne o TeMe «IKOIOTUS —
99 HayKa O B3aHMOOTHOILICHHSIX https://m.edsoo.ru/7f41cc74
OpPTaHU3MOBY
but6mmorekxa [IOK
O6006menue mo Teme «OpraHu3Mbl U
100 = P https://m.edsoo.ru/7f41cc74

cpena oouTaHus»
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0O0001enue 1Mo TeMe «IKOJIOTUL

101 .
BUJIOB U MOIYJISILIUI»

O606menue mo Teme «buocdepa —

102
ryi00anbHas IKOCUCTEMa

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

7.5

bubnmoreka [IOK

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

bubnunoreka LIOK

https://m.edsoo.ru/7f41cc74
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Bnagumup BacunseBuu [laceunuk Yueonuk buonorus 10 kinace. YrmyOnéHHbIN
ypoBeHb 2022 roa — JIunus XKuzau

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
B.B. Ilaceunuk I'.I". [lIgenos,I.M. EdbumoBa buosnorus. [loypounsie pazpaboTku
10-11 knaccel. YuebHoe nmocobdue st o01eo0pa3oBaTeIbHbIX OpraHu3aIiuii.

Yrny6nennsiit ypoBenb — Jlunust XKuznu

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292

but6mmoreka LIOK https://m.edsoo.ru/7f41cc74


https://fenzin.org/library/author/163770
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