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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpenMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pazpabotaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUN paboyeil mporpaMMbl BOCITUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHS u3ydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU obnactu «EctecTBeHHO-
HayuyHble mpenMeTs». CormacHo mnonoxkenusMm OPI'OC COO mnpoduiabHBIE
yueOHbIe TPEIMEThI, U3yuyaeMble Ha YIIIyOJIEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepennpann  oOy4eHUsT Ha YpOBHE CpeaHEro ooOiiero oOpa3oBaHUA U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
O0IIMM, CpEHUM IpOo(ecCHOHATBHBIM U BBICHIMM 00pa3zoBaHueM. B To jxe Bpewms
KOKABIA M3 OJTUX YYEOHBIX TMPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHne 00pa30BATEIbHBIX, BOCIHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TMpodopueHTanueln o0yJarouuxcsi U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM Hay4yHOTO 3HAHUS, CBSI3AHHOTO ¢ OMOJIOTHEH,
MEIUIMHON, SKOJIOTUEH, ICUXOJOTUEN, CIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buosorusa" naér mpeacTtaBiieHHE O
HeNMu W 3a1adax u3ydeHus ydeOHoro mpenmeta «buonorus» Ha yriayOnéHHOM
YPOBHE, OIpeneseT 00s13aTreabHoe (MHBAPUAaHTHOE) IPEIMETHOE COIEpKAHUE, €r0
CTPYKTYpUpOBaHHE IO pas3jieinaM U TeMmaM, paclpeieseHre M0 Kiaccam,
PEKOMEHIyeT TOCIEeI0BATeIbHOCTh M3y4YEHUS y4eOHOro Marepuajia ¢ Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Yy4eOHOTO MpoIiecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
pealin30BaH MPUHIUI IPEEMCTBEHHOCTH C H3yuye€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyarojaps 4YeMy  IPOCMATPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYIONIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OPUEHTHPOBAHHBIX Ha (POPMHpPOBAHME €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUH O 3J0pOBOM 00pa3e >KWU3HM, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpyKawolled NpupoAaHoi cpexne. B
nporpaMMe Mo OWOJIOTUM Tak)Ke TOKa3aHbl BO3MOXHOCTH y4eOHOTrO IMpeamMera
«buonorusiy B peanuzanuu  TpedboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeIMETHBIM W TMPEAMETHBIM pe3yiabTaTaM OOy4YeHUs U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4aromuxcss MO OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VY4eOHnbiii ipeameT «buonorus» Ha ypoBHE CpemHero olIero oOpa3zoBaHMUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, S3BOITIOLUOHHOTO YYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHUS COCTABISAET CHCTEMa
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHsl U yriayOneHbl OHMOJIOTUYECKHME 3HAHUS O PACTEHHSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI UM 53BOJIOLUOHHBI MOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrMH, SMOpPUOJIOTUH U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPABUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KIETKH, OpraHu3ma, MOIYJISIUH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS U TOJAJEpKaHUS HHTEepeca OOydalIuxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEILICHUE BAXKHEUIINX OMOJIOTMUYECKUX U SKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATbHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpECA K ONpPENeiIEHHON o0jacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOIE€HHOM YPOBHE 00€CIIEUMBAETCS PEIICHUEM CIEYIOIIMX 3a1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTOOOpa3sMu U OCOOCHHOCTSX OHMOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOU U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTopum W B npupoje (HaOmoJeHue, HW3MEpPEHHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLHUAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoQHIaKTUKA UH(QEKIIMOHHBIX 3a00JIEBAHMIA, TTpaBuia MOBEJAEHUS B NPHUPOAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0yYaIOIUXCS WHTEIIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBAaHUM, pelieHus] OMOJIOTUYECKUX 3a/1a4, MOACINPOBAHUS OMOJOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXKaIOIUX  Jrojied  (coOmromeHuss Mep NOporiIakTUKH — 3a00JieBaHUMH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHWE  YCIOBHH  JUIsI  OCO3HAHHOTO  BBIOOpA  OOyYarOIIMMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIICCTBIISETCS ¢ YUETOM CHEIU(UKH €ro COJAEp)KaHWs W HAMpaBICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHHE JTA0OPATOPHBIX M TpakTU4YecKux padoT. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass O0MoJIorus — KOMIUIEKCHast Hayka. Kparkas ucTopust pa3BUTHS
Ouosiornu.  buojmornueckue HaykKM W U3y4yaeMble HUMH  IPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OWOJIOTUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIILJIEHHOCTH, OXPaHE MPUPOIBI.

JlemoHcTpanuu

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

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

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: E€IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U LEJOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCHUCTEMHBIN
(bmoreoneHoTnyeckuit), OwmochepHniii. Ilporecchl, MPOUCXOAAIINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOrO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Matepun. Hayku, nzyyaroiiue >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3AINH.

N3yuenne >kuBBIX cucTteM. Meroasl Ouosiorndeckoir Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IlnaHupoBanme »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBast runote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonorunueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTHCTUYECKOTO TECTA.

JlemoHcTpanuu



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

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

IIpakTnueckass padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbBIC MOJIOKEHUS COBPEMEHHOW KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass 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»,
«HMcTopus pa3BUTHSA METOLOB MUKPOCKOIIUIY.

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

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

Tema 4. Xumuueckasi opranm3anus KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ poib Kak pacTBOpPHUTENA, pEareHTra, y4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlutunpl. M'mapodunsHO-THApOGOOHBIE cBOMicTBa. Kitaccudukanus TunuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

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

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, X (PYHKIIUU B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

[unarpammer:  «PacnpeneneHne XUMHUYECKHX 3JIEMEHTOB B HEXHBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOeHHE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

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

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

Tema 5. CTpoenue u GQyHKINH KJIETKH

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



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

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemma).  CTpykTypa IJIa3MaTHYecKon
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (parouuTo3. Dk3o1uTo3. Kinetounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{urozomns. [utockener. JIBuxkenne nuromia3Mbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar T'ompmxu, JTU30COMBI, UX CTpoeHHE M (yHKUUHU. B3aumocBs3p
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmapata ['onpmku. Moougurkayus 6eakos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

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

HememOpaHnubie opranouasl kieTku CTpoeHue U (PyHKUUHM HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHwe MW JBUKEHUE KICYTUKOB W pecHHYEK. MUKpoTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM siipe. JIdyxpomamun u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaxcnopm.

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

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHHEe: CBETOBOM MHKPOCKOIN, MHUKPOINpENapaThl PpPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MoiIM3a W JACIUIa3MOJv3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIM M TeTepoTpodHBI. YyacThe KUCIOpOoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTinuus pepMEeHTOB OT HEOPraHMYECKUX KaTain3atopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas asbl. Pomoodvixanue, Cs., Cy. u CAM-munuor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbx (HakTOpoB
Ha CKOpPOCTh (poTOCHHTE3a. 3HaUE€HUE (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

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



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEeHa BeIecTB mepes aHa3pOOHBIM. DPHEKTHBHOCTH SIHEPTETUIECKOTO 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», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBAaHHME AJII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KIeTKe

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

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

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

Bupycbl — HekiieTouHble (hOPMBI )KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoparoB. KusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

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

Buoungopmamuxa: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpYKmMypHuIX buonocudeckux oanHvlx. Hanomexnonoeuu 6 ouonozuu u meouyute.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPUOIbI UHTEP(DA3HI.

Martpuunbii cunres JIHK — perumkanupa. [Ipuanuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHUTO3A.

Perynsuuss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KiaeTodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsS KIeMKU.

JleMoHCTpauumn

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

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

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

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

TKaHU XKUBOTHBIX M YEJIOBEKA. THIbI KUBOTHBIX TKAHEH: 3MUTEIIHAIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHWE MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. [luTanue >XKUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. JIpixanue sxuBOTHBIX. [uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISUMM JIETKUX y MNTHL U
MieKonuTaromux. Perynsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX UM denoBeka. Cepare,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CEKpelus U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICICHUS.
CBs13b MOJOCTH T€JIa C KPOBEHOCHOM M BBIICIUTENIBHONW cucTeMamu. Beinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y Y€IOBEKa.

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

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KiOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perynsiuuss |y OpraHm3MoB. PazgpaxumocTts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpaxuMocTe U peryisdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtaiamo-runoduiapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembny, «CTpoeHue CTeOsy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BprgenurenbHas cuctema», «IHIOKPUHHAS cHUCTeEMa», «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHUE THUIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymkw», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIpENapaThl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTIOBaHUE JJIS1 IEMOHCTPAIIMU TTOYBEHHOTO W BO3IYIIHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUS:  IOYKOBaHUE,  CHOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. MeWo3 M ero Mecro B KM3HEHHOM LHUKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHMS: HApYy X HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgocenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpymsinius). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBLIX JUCTKOB. B3anMuoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. [locTomOpmoHanpHBIE mepuoxa. [lpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



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

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHume crmop B TMporecce Mehosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpetsr: C. I'. Hapammn, X. HInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3onay, «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKWM3HEHHBIM UHMKIT MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

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

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

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

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

Hcropust cTaHOBICHUS W pa3BUTUS TEHETUKHM Kak Hayku. Paboter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUSL U CUMBOJIBL. [ 'OMOJIOTMUHbBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUYECKHX
WCCIIEOBAHUI.

Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH
ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

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

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXAHU3M OMNpEAEICHUs Mojia. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucremMa. [neiioTponusi — MHOXKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBbiit 1 BTOpoit 3akoHbl Menaens», «Tpetuit 3axkoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXEeCTBEHHBIN aJlJIeIn3M», « B3auMoaecTBUE TEHOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMK CILEIJICHHOTO HACJIEIOBaHUS MPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

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

IIpakTnueckass pa6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON HM3MeHYnBOCcTH. HopMa peakuuu npusHaka. BapuarimoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['enoTunuueckas M3MeHUYMBOCTh. CBOMCTBA TCHOTUIIMUYECKOM M3MEHUYNBOCTH.
Buapl reHOTUNTHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTalldOHHAas.

KomOuHaTuBHas W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHIAYUUPOBAHHBICE MyTalMu. SnepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HaciencTBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHesdnepHass U3MEHUMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

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

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KHUBbIE U TepOapHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHU,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

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

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENECICHUE TEHOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001€BaHus YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKH B MPEAOTBPALICHUN U JICYEHUH T€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnyeckue 3a00JI€BaHUsI UETTOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUil. PoJsib cenekumm B CO3IaHUU COPTOB PACTEHUH W TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. DTansl KOMOWHAIIMOHHOU CCJICKIINU. HUcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PannaniMOHHBIN U XUMUYECKUM MyTareHe3 Kak MCTOYHUK MyTalUi y KyJbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK /1t momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue TTOJIUIIIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnu3kopoACcTBeHHOE — CKpelnuBaHWe, WM  WHOpuauHT.  HepojacTBeHHOe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHHE U M3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIBTYPHBIX PACTEHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIOBIX HCUBOMHBIX
8 Yensax YAyHueHUs Cyuecmayrouux u co30anus Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM UuUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

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

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGopaTopHas padora «/3ydyeHue cOpToB KYJbTYPHBIX PACTCHUN U TOPOJ]
JIOMAIITHHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMU PACTEHUN U
JKMBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLIMIO, TJIEMEHHYO bepmy,
COPTOUCIIBITATCNIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuoTexHO0J10TMsl U CHHTEeTHYECKAas1 0MO0JI0THs

OOBEKTHI, HCIHOJIb3yeMble B OHWOTEXHOJIOTHMU, — KJIETOYHbIE U TKAHEBBIC
KYJBbTYpHI, MUKPOOPTaHU3MBI, X XapaKTEePUCTHKA. TpaguuroHHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB IEJIECHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruueckas TruOpuan3amuss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PekoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomOouHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocThkKa. MeTaOOJOMHBIM aHajau3, TEHOLEHTPUYECKUI aHamu3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEeW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOro OMONMpPHUHTHUHTra M ckaddoiguHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUpYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIEHHH B
omnosioruu

OomonmonHas teopusi Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JBrokyniye cuiibl 3BosonK BUA0B 110 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
Teopust 3Bomounud. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusa. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosne, Y. lapBun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NpUCHOCOOIeHn y pacTeHuil W >kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuny)», «CxemMa COOTHOIIEHMSI JABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pPa3HooOpazus M CTPYKTypbl nomyisuuil. M3MmeHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIMN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEACHUS KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
dbusnonoruyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTENbHOCTh
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE» (monUIUIONIU3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHus: 6Mopa3zHo00pa3usi. MUKPOIBOIIONUS U KOIBOJIIOLHUS MMAPA3UTOB U MX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpyKTypa Buaa», «Cxema MposiBIeHUs 3aKkoHa Xapau—BaiinOepray», «JBmxymune
CHJIBI 3BOJIOIUNY, «IDKOJIOTHMUECKas H30JSIUS MOMYyJSALUUNA CEBAaHCKON (dopenmy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IlomyssiuoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JEUCTBUSL €CTECTBEHHOro oTOOpa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuiit», «KamycTHo-peaeuHbIil ruOpuI.

Oo6opynoBanue: repbapun pacTeHUM, KOJUICKIIUN HACEKOMBIX, Uydelia MTHII U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  pa6ora  «llpucmocoOieHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOp(oIoruuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomonuu. Ilepexonneie ¢opMbl W (QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBpEeMEHHBIE METOMABl MOCTPOSHUS (PHUIOTeHETHYECKIX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

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

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HauvanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYJSKM HCKOMAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Omnapuna, TunoTe3a nepBuIHOro Oynpona J[x. XomnaeitHa, TeHeTHYECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosmorus u e€ w™eronpl. OTHOCUTENbHAs U aOCOJIOTHAs
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIJIEHKN KaK aHaJIOT MEepPBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

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

OcCHOBHBIE 3Talbl 3BOJIOUUU BbICIIMX pacTeHUH. OCHOBHBIE apoMOpPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

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

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJoruyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCaoBUs U BIUSHUE HA Ta30BbIM COCTaB aTMOC(EpPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel kinaccudukanmu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW MNpUpPOAb, «CTpOCHHE BUPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «ApoMopdossl KUBOTHBIXY», «lIpocteiimmey, «KuUIIEYHOMOTOCTHBIE,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKOU 3pe», «Pa3Burue Xu3HU B
IaJIC030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOM 3pe», «Pa3BuTne Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydella MTUL W 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHH B
NEPBUYHOI aTMocdepe».

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

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

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

Tema S. [IpoucxoxkaeHue 4ejl0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenmrunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COluaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIITHE MIPEIKH YeIOBEKOOOPa3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii —  oOmMMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YenoBeK HeaHIAEPTalbCKUAN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIH OTOOpP B MOIMYJSALUAX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpadguueckoil cpeapl W Apeiidpa reHOB Ha MOPQOJIOTHIO U
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUui. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT ueaoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbI», «/{BHKYIIHME CUIIBI aHTPONIOT€HE3a», « DBOJIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepraneup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJTOBEKA», «Packl yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OHOJEHCKUMH CIOKETaMHM TPOMCXOXKICHHUSI YEJOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

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

IIpakTnueckas padora «3yyeHne 3KOJIOTMYECKHUX aJIallTallui YETOBEKA.

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

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



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MonaenupoBaHHE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW IS YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOpbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKojorumyeckuid (axrtop. JleilcTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

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

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHUE puUTMbL. CyTOYHBIE U
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

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



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHu4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pactenuity, <« KuszHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuud CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pACTEHUM, dydelia MTUIl U 3BepeH, repbapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHHSIM YCIOBUM >KU3HM, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
ounonornyeckas cucreMma. Poib HEOTHOPOAHOCTU Cpenbl, GU3NUECKUX OaphepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTedW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



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

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUA. Perynsius YWCICHHOCTH TMOMYJIANHA: poiib (PaKToOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peann3oBaHHAs HULIU.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

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

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

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

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

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBI. AHTPOIOIE€HHBIE BO3JICUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€Co8, cmeneul, nyCmultb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbaopa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormveckoe u
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
6U008) 8 yHKYUOHUpOosanuu 3Kkocucmem. IlepeHOC SHEPIUU U BEIIECTB MEKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUS.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

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

HIMPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA XBOWHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onoTay, «IlepBuunas cykieccus», «BoccTaHOBIIEHHE Jieca MOCTe
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repObapuu KyJIbTYypHBIX M IUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJIEITh
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

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

IKCKYypcHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUusi «DKCKypCHUsl B arpodKoCHCTeMy (Ha MMOjie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemmanerapHas o0osiouka 3eMJM, TNI€ CYIIECTBYET WU
CyILLECTBOBaJA KU3Hb. PazBuTHe npezacTaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEephl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyHApa, XBOMHBIE JIECa, CMEILIAHHbIE U IIIUPOKOJIMCTBEHHBIE JIECa, CTENH, CABAHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MHUP OMOMOB CYIIIH.

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

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuii, J. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay», «Taliray, «Cmemannsliii jgec», «lIIupokoancTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arpsizHeHuEe BO3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAgHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinmMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbI MPUPOJIBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PannonanbHOE  MPUPOJONOJB30BAaHUE UM COXpAaHEHHE  OMOJIOTMYECKOTro
pasHooOpasus 3emiu. OOImMe 3aKOHOMEPHOCTH TJI0OABHBIX SKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



9KoOpeadurumayuy dKocucmem U cnocobos 0O0pvbOLL ¢  OUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: dotorpaduu OXpaHIEMBIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPAXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUIO, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yeneHanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUH JHYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH I[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO0  00pa3OBaHUs, Haauyue  NpPAa8oOCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBL, CHOCOOHOCMU CMA8UMb €U U CTPOUTH KU3HEHHBIE TIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMu
NOBEACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHMTAHMS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KyJbTYpHOMY HACJIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir Denepainuu, npupoae u
OKpYXKaIoUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpenmera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHIICKOTO 0O0IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU IESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUHUCKOT0 OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TIO03HABAaTEIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBaXXUTEIBHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

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

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM MPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYaIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

MOHMMAHHUE 3MOIIMOHAIBHOTO BO3/ICMCTBHSI )KUBOM IPUPOJIBI U €€ IIEHHOCTH;



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

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

NOHMMaHHWE U pealu3alus 37J0pOoBOro U 0e30macHoro ooOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/J0OPOBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

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

6) Tpy10BOI0 BOCTIMTAHMSI:

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

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

UHTEpEC K pa3inyHbIM cdepaMm MpodeccnoHalbHON e TEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

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

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

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

OCO3HAaHHME TJI00aJBPHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M MyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAaX, OXpPaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);

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



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JIEATETbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieuyeHus: HOBOTO YpPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHUE IMEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
UCITIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHAApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHUE JefaTh OOOCHOBAHHBIC 3aKJIOUEHUSI HAa OCHOBE HAy4YHBIX (DaKTOB
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO W UCCIEA0BATEIbCKYIO AEATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIE;

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



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pPe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYaAIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)XKarouue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SABJICHUE, MPOIECC,
CUCTE€Ma, HayYHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccleoBaHue,  HaOJOJeHHe, HW3MEpPEHUE, OKCIEPUMEHT U Jpyrue);
yHUBEpCalbHble Yy4yeOHbIe JeWcTBUS (MO3HABATENbHbIE, KOMMYHHUKATUBHbIE,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMA OOYYalOIUXCs; CIIOCOOHOCTH
o0yJaronmxcs MCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCAIbHbIE Yy4eOHbIE JCHCTBHS B
MO3HABATEJILHON 1 COIMAJIbHON MPaKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpazoBaHus y oOy4aromerocss OyayT cpopMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YIeOHBIE ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
NEWUCTBUS, PETryJATHUBHbIE YHUBEpPCAJIbHBIC Y4YeOHbIE JEHCTBHUSA, COBMECTHAs
JIeSITCILHOCTD.

MeTtamnpenMeTHbIe PE3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIeTro
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaagenne YHHBepPCaAJIbHbIMH YueOHbIMU NMO3HABATEIbHBIMHU
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIHpOBaTH W aKTyaJIU3UPOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TIPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIICIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUIs 0OBSICHEHHS (PaKTOB M SIBIICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXICHUS (MHIYKTUBHBIC, EAyKTUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IIPUMCHSTH CXEMHO-MOJICILHEIC CpelncTBa TUIST peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€l M OTHOIICHUH B W3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



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

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

BHOCUTbH KOPPEKTHUBHI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMuHble BUABI JEATEIBHOCTH TO TMOJYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

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

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

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

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

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WJEU, TpeyiaraTh OPUTHHAIBHBIE TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndyeckor mHMOpMaIMKM, HEOOXOUMOM Il BHIIOJIHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYyIbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

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

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeCTBUSIMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3MIIMKN IPYTUX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

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

BJIQJIETh PA3IMYHBIMU CIOCOOAMM OOINEHWS M B3aWMOJCWUCTBHUS, MMOHUMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOImUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIaThb pEe3yJIbTaThl
COBMECTHOI paboTHI;

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

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

OCYULIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

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

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATENIBHYIO JEATEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HAaBBIKAMHM  MO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIHX IIPU aHajJu3€ pe3yJIbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTaTbl OCBOEHUS COAEpX aHUS Y4eOHOro IpeaMeTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npoduibHOro  oOydeHuss  oOydarommxcs  Owonorud. OHHM — BKJIIOYAIOT:
cneuu@uueckue st ONOJIOTUY HayYHble 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM 110
OCBOEHUIO, UHTEPIPETAUN U MpeoOpa30BaHUIO 3HAHWM, BUABI JIEATEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUU U MX NPUMEHEHUIO B PA3JIMYHBIX YUYE€OHBIX, @ TAKXKE B
peanbHbIX XU3HEHHBIX cUTyalusx. lIpenmeTrHble pe3ynbTaThl MNPEACTaBIEHBI IO
roJiaM U3y4eHUs.

[TpenmeTHbIe pe3yabTaThl OCBOeHUsS yueOHoro npeamera «buonorus» B 10
KJjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
NO3HAHUM  3aKOHOB  MPHUPOAbI M  PEIIEHHH NpoOJieM  paLHUOHAIBHOTO
IPUPOJIOTIOIB30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAOIIME OUOJIOTHYECKHE TEPMHHBI W MOHATUS (KU3Hb, KIETKa,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, W3MEHYUBOCTb, POCT M DPAa3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o0 1eHTpax
MHOTO00pa3usi W  MPOUCXOXKIAEHUS  KyJbTYpPHBIX  pacTeHUi),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB MEPBOIO MOKOJEHUS, PacCIlEIIeHHs, YHUCTOTHl T'aMeT,
He3aBucUMOro HacienoBanuss [.  Menzaens, TOMOJIOTMYECKUX PSIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiosa), IIPUHIIATIBL
(KOMIUIEMEHTapHOCTH);

BJIAJCHUE OCHOBHBIMH METOAAMH HAy4YHOI'O ITO3HAHHUS, HCIIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCAHHME, W3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIEC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
Pa3MHOXKEHHS,  HWHIMBHUIYAJBHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMH OpPraHOB y pPACTEHM, *XMUBOTHBIX U YEJIOBEKa M HUX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpebl 0OUTaHUS,

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

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

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

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MpaKkTUYECKHE padoOThl, cOOJOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

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

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OHoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obrmactu  Ouosormu ¥ MEOUIMHBI  (KJIOHHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JacTH OMOJOTHH, MEAWITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpeameTHBIC pPE3yNbTaThl OCBOCHMS y4ueOHOTO Tipeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHPOABI M PEIICHUH SKOJOTHYECKHX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHHE BJAJETh CHUCTEMOW OHMONOTHYECKUX 3HAHWW, KOTOpas BKIIOYACT
OTIpEAENCHNS] W TIOHMMAaHHE CYIIHOCTH OCHOBOIIOJNATAIONINX OMOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. Bepuanackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMubl dHEpruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
WCITOJIb3YEMBIMH B OMOJIOTHICCKUX MCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIICCTBEHHBIE MPHU3HAKUA: BHJIOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPHUECKOTO u CUMIATPUIECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
IBOJIIOIINU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAYy TPOIECCAMH DBOJIOIHH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHCHHS MHOTo0Opa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs 1€Jb MCCIEIOBAaHUS, aHATU3UPOBATH TOJYyUYCHHbIE
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

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

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTNYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoummyecrBo yacoB DJIEKTPOHHBIE Hcnoanzyemoe
Ne HaumeHoBaHue pa3jiesioB u (undposbie) o0opynoBaHnme
Kontpoabubie IlpakTuueckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTejibHbIE HeHTpa
padoThI padoThI
pecypchl «Touka
pocrtay
bubmuoreka [JOK HoyTtOyxk
https://m.edsoo.ru/7f4laa8c =~ TIDBM
1 Buosnorus kak Hayka 1 RAYbook
mojenu Si
1512
bubnuoreka [IOK HoytOyx
K https://m.edsoo.ru/7f4laa8c ~ TIDBM
5 HgI/IBI;IHeHCeI/ICTeMH U UX 5 RAYbook
i mojenu Si
1512
bubnunoreka [JOK Hoyt6yxk
https://m.edsoo.ru/7f4laa8c =~ TIDBM
3 Bbuonorus kieTku 2 0.5 RAYbook
mozenu Si
1512
bubnuoreka [JOK Hoyt6yxk
https://m.edsoo.ru/7f4laa8c = TIDBM
4 XuMuuecKkas OpraHu3aIus 10 1 RAYbook
KJIETKH )
moxenu Si
1512
bubnmnoreka [JOK ndpponas
5 Crpoenue u QyHKIMH KIETKH 8 2 https://m.edsog ru/7f41aa8c Eag)iampm



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
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10

OOMeH BEIECTB U
MIPEBPAIICHUE SHEPTUU B
KJIETKE

Hacnencreennas

uH(popMaLus U peanu3anus eé

B KJICTKC

JKU3HEHHBIH UK KIIETKA

Crpoenue u pyHKIIUH
OpPraHu3MOB

PasMmuoXeHUE U pPa3BUTHUC
OpraHnu3MoB

17

0.5

1.5

1.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

110 OMOJIOTUH
(yueHudeckas)
HoyTtOyxk
I15BM
RAYbook
mMozeu Si
1512
HoyTtOyxk
[I5BM
RAYbook
mozeu Si
1512
Hoyt6yxk
[I5BM
RAYbook
mozeu Si
1512
HoytOyx
[I5BM
RAYbook
mozenu Si
1512
HoytOyx
I[I5BM
RAYbook
mozenu Si
1512

[udposas
nabopaTopus
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11

12

13

14

15

I'eneTuka — HayKa O
HaCJICOACTBCHHOCTH U
HU3MCHYUBOCTU OPraHN3MOB

3aKOHOMepHOCTI/I
HaCJICOACTBCHHOCTH

3aKOHOMEPHOCTH
M3MEHYHUBOCTH

I'enetuka yenoBeka

CCJ'ICKI_[I/ISI OpTraHnu3MOB

10

0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

110 OMOJIOTUH
(yueHudeckas)
HoyTtOyxk
I15BM
RAYbook
mMozeu Si
1512
HoyTtOyxk
[I5BM
RAYbook
mozeu Si
1512
Hoyt6yxk
[I5BM
RAYbook
mozeu Si
1512
HoytOyx
[I5BM
RAYbook
mozenu Si
1512
HoytOyx
I[I5BM
RAYbook
mozenu Si
1512

[udposas
nabopaTopus
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16

17

buotexHonorus u
CHHTETHYECKAsT OMOJIOrUs

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8c

o Ouoyioruu
(yueHudeckas)
HoyTtOyxk
[15BM
RAYbook
Mojenu Si
1512

HoyTtOyxk
[15BM
RAYbook

mozeu Si
1512
Hoyt6yxk
[I5BM
RAYbook

monenu Si
1512



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

11 KJIACC

Ne
n/n

HanmenoBanmue pa3jiesioB u
TeM MPOrpaMMbl

3apokJIeHUE U pa3BUTHE
HBOJIFOLIMOHHBIX
MIpe/ICTaBICHU B OMOJIOTUU

MuKpo3BOIOIMS U €€
pe3yabTaThl

MakposBonronus u eé
pE3yJIBTaThI

[IpoucxoxaeHue u pa3BuTUe
SKA3HU Ha 3emiie

HpOI/ICXO)KI[CHI/IC YCJIO0BCKaA —
AHTPOIIOTCHE3

KoaunuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

14

15

10

IpakTuyeckue
padoThI

1.5

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTejibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41aa8c

HUcnoanlyemoe
obopynoBaHue
LHeHTpa
«Touka
pocTtay
HoytOyxk
[15BM
RAYbook
mogenu Si
1512

Hoyt6yk
[19BM
RAYbook

mogenu Si
1512

Hoyt0Oyx
II15BM
RAYbook
Mozenu Si
1512
Hoyt0Oyx
II15BM
RAYbook

Mozenu Si
1512

Hudposas
nabopaTopus

10 OUOJIOTUU


https://m.edsoo.ru/7f41aa8c
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https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

10

DKOJIOTUSI — HayKa O
B3aHMOOTHOIICHHSIX
OpPraHU3MOB U
HAJOPTaHU3MEHHBIX CUCTEM C
OKpYy>Karollen cpeon

Opranusmsl 1 cpeia OOUTaHUS

OKoJorus BUI0OB U HOHYHSILII/IP’I

DKoJorus COO6H_IGCTB.
OKOJIOTUYECKHUE CUCTEMBI

buocdepa — riobanbHas
KOCHUCTEMA

12

0.5

1.5

0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6nmoreka [JOK
https://m.edsoo.ru/7f41aa8c

(yuenuueckas)
HoytOyxk
[15BM
RAYbook
Monenu Si
1512

HoytOyxk
[15BM
RAYbook

mogenu Si
1512
HoyTt6yk
I[15BM
RAYbook

mogenu Si
1512

Hoyt0Oyx
II15BM
RAYbook
Mozenu Si
1512
Hoyt0Oyx
II15BM
RAYbook

monenu Si
1512

Hudposas
nabopaTopus

o OuoJIoruu



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

11

12

YenoBek u OKpYyzKaromas cpelia

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8c

(yuenuueckas)
HoytOyxk
I[15BM
RAYbook
Monenu Si
1512
HoytOyxk
I[15BM
RAYbook
mogenu Si
1512
HoyTt6yk
I[15BM
RAYbook
mogenu Si
1512



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
n/ Tema ypoka

I

buonorus xkak
KOMILJIEKCHAsl HayKa 1
KaK 4acTb
COBPEMEHHOTO
o011ecTBa

JKuBrle cucTeMBI U UX
CBOMCTBA

YpoBHeBas
opraHu3anus KUBbIX
CUCTEM

Hcropus oTKpbITHS U
U3YYEHHUS KIIETKU.
Kiterounas reopus

Metonasnl

KoanuecTBOo 4acoB

Bceer KonTpoabHbI

0 e padoThl

IIpakTH4ecku
e padoThl

0.5

Jlara
H3y4YeHH
s

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8

c

bubmuorexa [IOK
https://m.edsoo.ru/7f41aa8

c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8

c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8
c

bu6nuoreka [IOK

HUcnoabzyemo
e
odopyaoBaHue
LHEeHTpa
«Touka
pocTtay
Hoyt6yxk
[15BM
RAYbook
mojenu Si
1512

Hoyt6yxk
[15BM
RAYbook

mozenu Si
1512
HoytOyx
I15BM
RAYbook

mozenu Si
1512

HoytOyx
II15BM
RAYbook
mozenu Si
1512

[Mudposas



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

MOJIEKYJIIPHOHN U
KJIETOYHOM OHronoruu.

https://m.edsoo.ru/7f41aa8

c

naGopaTopus
10 OnosIoruu

[TpakTuueckas padota (yueHudeckas)
«3yuenne meTon0B HoyTtOyxk
KJICTOYHOU OMOJIOTHH I[15BM
(xpomarorpadus, RAYbook
anexTpodopes, mojenu Si
muddepeHIranTbLHOe 1512
neHTpudyrupoBanue,
[TLIP)»
bu6mmoreka LIOK HoytOyx
. https://m.edsoo.ru/7f41aa8 I[IDBM
XUMHYECKUN COCTAB c RAYbooK
et mojenu Si
1512
bubmmoreka [IOK HoytOyx
MuHepanbHbie https://m.edsoo.ru/7f41aa8 I[1°BM
BEILIECTBA KIIETKH, UX c RAYbook
Oumosoruveckas poib mojenu Si
1512
Opranuueckue bubnmnorexka HOK Hoyt06yxk
BEII[ECTBA KJIIETKU — https://m.edsoo.ru/7f41aa8 [15BM
6enku. JlJabopaTopHas c RAYbook
pabota «OGHapyKeHHE 0.5 mojenu Si
OENKOB C TIOMOIIBIO 1512
Ka4eCTBEHHBIX
peakuuii»
CsoiicTaa, bubanorexka HOK Hoytb6yxk
Kiaccuukanus u https://m.edsoo.ru/7f41aa8 [15BM



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
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https://m.edsoo.ru/7f41aa8c
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¢yHkunu 6e1KoB

1o

RAYbook

mozenu Si

1512
bubnmoreka [JOK [udposas
https://m.edsoo.ru/7f41aa8 naboparopus

c

0 OUOJIOruu

Opranndeckue (yueHudeckas)
10 BEIIECTBA KJICTKH — HoyTtOyxk
YTJIEBOBI I15BM
RAYbook
mozenu Si
1512
bubnuoreka [JOK HoytOyx
Opranunueckue https://m.edsoo.ru/7f41aa8 I[19BM
11 BEIIECTBA KIETKU — c RAYbook
JIUTTHTBI mojenu Si
1512
HyxnennoBbie bubnmnoreka [JOK Hoytb6yxk
kucnotsl. [IHK u PHK. https://m.edsoo.ru/7f41aa8 I[IPBM
JlaboparopHas paboTa c RAYbook
«HUccnenoBanue mozenu Si
12 0.5
HYKJIEMHOBBIX KHUCIIOT, 1512
BBIJICTICHHBIX M3 KJICTOK
Pa3ITUYHBIX
OpPTaHU3MOBY
Crpoenue u GyHKIIUA bubmmorexa [JOK HoytOyxk
ATO®. [Ipyrue https://m.edsoo.ru/7f41aa8 I[15BM
13 HyKJ1eo3uaTpudocoar c RAYbook
bl (HTD) moenu Si



https://m.edsoo.ru/7f41aa8c
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1512

bubmuorexa [JOK HoyTtOyxk
Cexnennposanne JIHK. https://m.edsoo.ru/7f41aa8 I[19BM
14 MeTopI TEeHOMUKH, c RAYbook
TPAHCKPUITOMHKH, .
mojenu Si
IPOTEOMHKHU 1512
bubmuorexa [JOK Hudposas
https://m.edsoo.ru/7f41aa8 naboparopus
c 1o OuoJ0TNun
Mertozasl CTpYKTypHOR (ysemitiecias)
15 Ounoaorun Hoyr6yx
I[15BM
RAYbook
mozenu Si
1512
bubnmoreka [JOK Hoyt0yxk
Turbl KIETOK. https://m.edsoo.ru/7f41aa8 I[19BM
16 [TpokapuoTnyeckas c RAYbook
KJIeTKa moenu Si
1512
Crtpoenue bubnmnorexka HOK Hoyt0yxk
JYKapUOTUYECKOU https://m.edsoo.ru/7f41aa8 I[I15BM
17 kietku. [IpakTuueckas 0.5 c RAYbook
pabota «3ydenue moenu Si
CBOMCTB KJIETOYHOU 1512
MeMOpaHbD»
. bubnnoreka [JOK Hoyt6
18 Hosepxmoctrbiii https://m.edsoo.ru/7f41aa8 1‘[3}]}3TMyK

arrmapar KJICTKU

c

RAYbook



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
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moxenu Si

1512
OnHomeMOpaHHBIE bubmmoteka [JOK HoytOyx
OPraHOU/IbI KIIETKH. https://m.edsoo.ru/7f41aa8 I19BM
[IpakTuyeckas pabora ¢ RAYbook
19 «M3yueHne IBUKEHHS 0.5 mozenu Si
LIUTOIUIA3MBI B 1512
pPacTUTEILHBIX
KJICTKax)
ITomyaBTOHOMHBIE bubnuorexa [HOK [udposas
OPTaHOM/IbI KJIETKH: https://m.edsoo.ru/7f41aa8 naboparopust
MUTOXOHJIPHH, c 1o OMOJIOTUN
TJIaCTHIBI. (yuenuueckas)
20 JlaGopaTopHnas pabota 05 Hoyt6yxk
«HccnenoBanue I15BM
TUIa3MOJIH3a U RAYbook
JEIIa3MoJIn3a B Mozenu Si
PacCTUTENBHBIX 1512
KIIETKaX»
bubnmnoreka [JOK Hoytb6yxk
https://m.edsoo.ru/7f41aa8 [15BM
21 HememOpannbie c RAYbooK
OpPTaHOUIBI KIIETKH .
moxenu Si
1512
bubnmnoreka [JOK Hoytb6yxk
https://m.edsoo.ru/7f41aa8 I[15BM
99 Crpoenue u GyHKIIUA c RAYhook
sapa .
monaenu Si

1512



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
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23

24

25

CpaBHUTENIbHAS
XapaKTepUCTHKA
KJIETOK 3YKapHOT.
JlaGopaTtopHnas pabota
«3yuenue cTpoeHus
KJIETOK Pa3IInIHBIX
OpPTaHU3MOBY

AccuMuianusa u
JTUCCUMUIALIUS — IBE

CTOPOHBI MeTaboIu3Ma.

Tunsr oOMeHa
BCIIICCTB.
JlaGopaTtopHnast pabora
«M3yuenue
KaTaJIMNTUYECKON
AKTUBHOCTH
(bepMeHTOB (Ha
npUMepe aMHIIasbl WK
KaTasas3bl)»

DepMEHTaTUBHBIN
XapakTep peakuui
KJIETOYHOT'O
MeTaboIr3Ma.
JlaGoparopHas paboTa
«3yuenune
(dhepMEeHTaTUBHOTO
pacierieHus
MEPOKCHIa BOJOPO/IA B
pacTUTENbHBIX U

0.5

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8

c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41aa8

C

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8

c

HoytOyx
I[I5BM
RAYbook
mozenu Si
1512

HoyTtOyxk
[I5BM
RAYbook
mozeu Si
1512

[udposas

nabopaTopus
o Ouosoruu
(yuenunueckas)

HoytOyx
I15BM
RAYbook
mozenu Si
1512
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JKHUBOTHBIX KJIICTKax»

bubmuorexa [JOK HoyTtOyxk
https://m.edsoo.ru/7f41aa8 I[I9BM
26 benku-akTuBaTopsl u c RAYbook
OeTKU-UHTHOUTOPHI .
mojenu Si
1512
bubmuorexa [JOK HoyTtOyxk
. https://m.edsoo.ru/7f41aa8 [15BM
97 ABTOTPO(DHBIN THIT c RAYbook
oOMeHa BEIIeCTB )
mojenu Si
1512
bubnuoreka [JOK HoytOyx
https://m.edsoo.ru/7f41aa8 [I5BM
28 doTocuHTE3 c RAYbook
mozenu Si
1512
XeMOCHHTE3. bubnmnoreka [JOK Hoytb6yxk
JlaboparopHas pabota https://m.edsoo.ru/7f41aa8 I[15BM
29 «CpaBHeHHe 05 c RAYbOOk_
MIPOIIECCOB moxenu Si
dboTocuHTE3a U 1512
XEMOCHHTE3a»
AHaspoOHbIE bubmuotexa [JOK Hudposas
opraHusmsl. Buasl https://m.edsoo.ru/7f41aa8 naboparopus
OpOXKEHUS. c o 6uoaoTun
30 JlaGoparopHas paboTa (yaeHudeckas)
«CpaBHeHHe HoytOyx
MIPOIIECCOB OPOKEHHUSI U [15BM
TIBIXQHUS RAYbook
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moxenu Si

1512
bubmuorexa [{OK Hoyt0
AdpOGHBIC OPraHu3MBI. https://m.edSO(])_.I ru/7f41aa8 HQYBTMyK
31 Iranst c RAYbook
YHEPreTHYECKOTO .
Srera Moenu Si
© 1512
OHeprusi MEMOPaHHOTO bubmmoteka [JOK HoytOyx
IpajMeHTa IIPOTOHOB. https://m.edsoo.ru/7f41aa8 I1BM
32 Cunte3 AT®: pabora c RAYbook
nporonHord ATD- mozenu Si
CHUHTa3bI 1512
bubnmoreka [JOK Hoyt0yxk
https://m.edsoo.ru/7f41aa8 [IDBM
33 Peakuuu MmarpudHoro c RAYbook
CUHTE3a MoxeH Si
1512
bubmuotexa [JOK HoyTtOyxk
Tpauckpunus — https://m.edso00.ru/7f41aa8 I[15BM
34 MaTpPUYHBII CHHTE3 c RAYbook
PHK mozenu Si
1512
bubmuotexa [JOK Hudposas
https://m.edsoo.ru/7f41aa8 nabopaTtopus
. c 10 OMOJIOTHH
35 Tpancisauus u e€ (yaeHmueckas)
STambl
HoytOyx
[15BM

RAYbook
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moxenu Si

1512
bubmuorexa [{OK Hoyt0
Konuposanue https://m.edsoo.ru/7f41aa8 HQYBTMyK
36 aMUHOKHUCIIOT. PoJib c RAYbook
pubdocom B OnocuHTE3E .
Senxa Mozeu Si
1512
bubnmoreka [JOK Hoytbyxk
https://m.edsoo.ru/7f41aa8 I15BM
37 Opranuzanus reHoma y c RAYbook
MPOKAPUOT U DYKAPUOT MoeH Si
1512
bubmuorexa [JOK Hoyt0
Mounexynapubie https://m.edsoclf ru/7f41aa8 HSYI;MYK
38 MEXaHU3MBbI c RAYbook
IKCIIPECCHUU TCHOB Y )
Mozenu Si
JyKapuoT 1512
Bupycsr — bubnmnorexka HOK Hoyt0yxk
BHEKJIETOYHBIE (DOPMBI https://m.edsoo.ru/7f41aa8 [15BM
JKU3HHU ¥ O0JIMTraTHEIE c RAYbook
39 Mapa3uThL. 0.5 mojenu Si
[TpakTnyeckas pabora 1512
«Co3zanue Moeu
BUpYCa»
bubmmorexa [JOK Hudposas
Bupychsie https://m.edsoo.ru/7f41aa8 nmabopaTopus
40 3a00J1€BaHMs YETOBEKA, C 110 OMOJIOTHUH
JKUBOTHBIX, PACTCHUN (yueHunueckas)

HoytOyx
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I[159BM

RAYbook
mozenu Si
1512
bubnmoreka [JOK Hoytbyxk
q https://m.edsoo.ru/7f41aa8 [IDBM
41 AHOTEXHOJIOTUU B c RAYbook
OHOJIOTUHN U MEJUIINHE .
moxenu Si
1512
bubnmoreka [JOK Hoyt0yxk
K . https://m.edsoo.ru/7f41aa8 [IDBM
42 W3HEHHBIA LUK c RAYbook
KIIETKU .
moxuenu Si
1512
bubnmoreka [JOK Hoyt0yxk
M . https://m.edsoo.ru/7f41aa8 [IDBM
43 aTpUYHBIA CUHTE3 c RAYbook
JAHK )
mozenu Si
1512
XpOMOCOMBI. bubnmnorexka HOK Hoyt0yxk
JlaboparopHas paboTa https://m.edsoo.ru/7f41aa8 I[15BM
44 «M3yuenne XxpoMocom 0.5 c RAYbook
Ha TOTOBBIX moenu Si
MUKpOIIpenaparax» 1512
bubmmorexa [JOK Hudposas
https://m.edsoo.ru/7f41aa8 nabopaTopus
45 Jlenenue KIeTKku — c T —.
MHUTO3
(yueHunueckas)

HoytOyx
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I[159BM

RAYbook
mozenu Si
1512
TUIBI KIIETOK. bubnmoreka [JOK Hoytbyxk
Kapuokunes u https://m.edsoo.ru/7f41aa8 I[19BM
LUTOKUHES. c RAYbook
JlaGopaTtopHnas pabota mojenu Si
46 «Hao0mronenue murosa 0.5 1512
B KJICTKaX KOHYHMKA
KOpeILIKa JIyKa (Ha
TOTOBBIX
MUKpoOIIpenaparax)»
bubnuoreka [JOK HoytOyx
Perymsmus https://m.edsoo.ru/7f41aa8 [IBM
47 YKU3HCHHOTO [UKJIa c RAYbook
KJIETOK Mozenu Si
1512
bubnmnoreka [JOK Hoyt6yxk
https://m.edsoo.ru/7f41aa8 I[I15BM
48 Opranusm Kak eIuHoe c RAYhook
testoe mozenu Si
1512
. bubnmnoreka [JOK Hoyt6
Tranu pactemmi. https://m.edsoo.ru/7f41aa8 1‘[3}]}3TMyK
49 JlaGopaTopHas pa(EOTa 05 c RAYbook
«M3y4yeHue TkaHen )
pacTeHuin» mozemH Si
1512
50 TKaHU )KMBOTHBIX U 0.5 bubmuoreka [JOK [Mudposas
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51

52

53

54

55

YenoBeKa.
JlaGopaTopHnas pabota
«3yueHue TKaHen
YKUBOTHBIX)

Oprassl. Cuctemsl
OpraHoB.
JlaGopaTtopHnast pabora
«M3y4yeHne opraHos
LIBETKOBOT'O PaCTEHUSI»

Ornopa tena
OpraHU3MOB

JIBrKeHnEe OpraHn3mMoB

IIntanne opraHu3smMoB

IIuTanue MO3BOHOYHBIX

0.5

https://m.edsoo.ru/7f41aa8

c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8

c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8
c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8
c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8
C

bu6nunorexa LIOK

naGopaTopus
1o OuoJ0Tun
(yueHudeckas)
HoyTtOyxk
[15BM
RAYbook
mojenu Si
1512
Hoyt6yxk
[15BM
RAYbook

mozeu Si
1512
Hoyt6yxk
[I5BM
RAYbook

mozenu Si
1512
HoytOyx
I15BM
RAYbook

mozenu Si
1512

HoytOyx
II15BM
RAYbook
mozenu Si
1512

[udposas
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56

57

58

59

60

KHUBOTHBbIX.

[TumeBapuTenbHas
CHCTEMA YEI0BEKA

JlpIxaHue opranu3smMoB

JIpIxaHue

ITO3BOHOYHBIX
JKUBOTHBIX U YC€JIOBCKA

TpaHcnopt BewEeCTB y
OpraHU3MOB

KpOBCHOCHaSI cucrema
ITO3BOHOYHBIX
JKHBOTHBIX U YCJIOBCKA

Brinenenue y

https://m.edsoo.ru/7f41aa8

c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8
C

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8
c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8
c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8
C

bu6nunorexa LIOK

naGopaTopus
1o OuoJ0Tun
(yueHudeckas)
HoyTtOyxk
[15BM
RAYbook
mojenu Si
1512
Hoyt6yxk
[15BM
RAYbook

mozeu Si
1512
Hoyt6yxk
[I5BM
RAYbook

mozenu Si
1512
HoytOyx
I15BM
RAYbook

mozenu Si
1512

HoytOyx
II15BM
RAYbook
mozenu Si
1512

[udposas
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61

62

63

64

65

OpraHu3MOB

3amuTa y OpraHu3MoB

I/IMMYHHaﬂ CHUCTCMA
YCIO0BCKa

Paznpaxumocts u
peryisinus y
OpraHU3MOB

I'ymopanbnas
perynsuus u
SHJOKPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKa

(DOpMBI Pa3MHOKCHU A

https://m.edsoo.ru/7f41aa8

c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8
C

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8
c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8
c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8
C

bu6nunorexa LIOK

naGopaTopus
1o OuoJ0Tun
(yueHudeckas)
HoyTtOyxk
[15BM
RAYbook
mojenu Si
1512
Hoyt6yxk
[15BM
RAYbook

mozeu Si
1512
Hoyt6yxk
[I5BM
RAYbook

mozenu Si
1512
HoytOyx
I15BM
RAYbook

mozenu Si
1512

HoytOyx
II15BM
RAYbook
mozenu Si
1512

[udposas
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OpraHU3MOB https://m.edsoo.ru/7f41aa8 1abopaTopust
c 1o OuoJ0Tun
(yueHudeckas)
HoyTtOyxk
[15BM
RAYbook
mojenu Si
1512
bubnuoreka [JOK HoytOyx
https://m.edsoo.ru/7f41aa8 I[15BM
66 [TooBoe pa3MHOKEHHE c RAYbook
mojenu Si
1512
bubnuoreka [JOK HoytOyx
https://m.edsoo.ru/7f41aa8 I[15BM
67 Meiio3 c RAYbook
mozenu Si
1512
["ameTorenes. bubnmnoreka [JOK Hoyt6yxk
OO6pazoBanue u https://m.edsoo.ru/7f41aa8 I[19BM
pa3BUTHE MOJIOBBIX c RAYbook
kieTok. JJabopaTopHast mojenu Si
68 0.5
pabora «M3yuenue 1512
CTPOEHHS TOJIOBBIX
KJICTOK Ha FOTOBBIX
MUKpOIpenapaTax»
NunuBunyanpHOE bubmmoreka [JOK HoytOyxk
69 pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/7f41aa8 I[15BM

— OHTOI'CHE3

c

RAYbook



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

moxenu Si

1512
bubnmoreka [JOK [udposas
https://m.edsoo.ru/7f41aa8 naboparopus

c

0 OUOJIOruu

3akiagka OpraHoB U (yuenuueckas)
70 TKaHEeH u3 HoyTtOyxk
3apO/JIbIIIEBbIX JINCTKOB II5BM
RAYbook
mozenu Si
1512
Poct u pa3zBurtue bubnuoreka [JOK HoytOyx
KUBOTHBIX. https://m.edsoo.ru/7f41aa8 I[19BM
JIaboparopHas paboTa c RAYbook
71 «Bp1siBICHNE 05 moenu Si
IIPU3HAKOB CXOJCTBA 1512
3apoblen
MIO3BOHOYHBIX
YKUBOTHBIX)
PazmHoOxkeHue n bubnmnoreka [JOK Hoytb6yxk
pa3BUTHE PACTEHUM. https://m.edsoo.ru/7f41aa8 [15BM
79 JlaboparopHas paboTa 05 c RAYbook
«CTpoeHue opraHoB mojenu Si
Pa3MHOXKEHHUSI BBICIINX 1512
pacTeHun»
bubnmnorexka HOK Hoyt6
Hcropus cTaHOBICHHS https://m.edsog ru/7f41aa8 HBYBSMYK
73 Y Pa3BUTHS TEHETUKHU c RAYbook

KAaK HayKu

mozenu Si
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1512

OCHOBHBIE TIOHATHS U bubmuorexa [JOK HoyTtOyxk
CHMBOJIbI TEHETHKH. https://m.edsoo.ru/7f41aa8 I[1BM

24 JlabopatopHas paboTa 05 c RAYbook
«Jlpo3oduna kak mozenu Si
00BEKT r€HEeTUYECKHUX 1512
HCCIICIOBAHUI
3aKOHOMEPHOCTH bubmmoteka [JOK [Mudposas
HacJIeOBaHUI https://m.edsoo.ru/7f41aa8 naboparopust
IIPU3HAKOB. ¢ 1o OuoJsioruu
MonorubpuaHoe (yueHuyeckas)
CKpCIIBaHHE. HoytOyk

75 [TpakTrueckas padota 0.5 [19BM
"U3ydenue RAYbook
pe3yJIbTaToB moenu Si
MOHOTHOPHUIHOTO 1512
CKpEIIUBAHUS Y
Jpo30¢uiIs"

bubmmorexa [JOK Hoyt0

Huronorueckue https://m.edsoo.ru/7f41aa8 H:)yI;MYK

76 ConoRH c RAYhook
MOHOTHOPHUIHOTO .

moxenu Si
CKPEIIUBAHUS 1512
bubmmorexa [JOK Hoyt0

Anammsupyiomee https://m.edsoo.ru/7f41aa8 1‘[3}]}3TMYK

77 Sipentnpanme c RAYbook
Henonnoe )
JIOMHHHPOBAHHE mozemH Si

1512
78 Jurubpunxoe 0.5 bubnnoreka [JOK Hoytb6yxk
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CKpELIUBaHUE. https://m.edsoo.ru/7f41aa8 IIDBM
[TpakTuyeckas pabora c RAYbook
«M3yuenue mozenu Si
pEe3yIbTaTOB 1512
JTUTHOPUTHOTO
CKpEIIUBAHHS Y
TPO30(HITBI»
bubmuorexa [JOK HoyTtOyxk
Lutonoruyeckue https://m.edsoo.ru/7f41aa8 IIBM
79 OCHOBBI JIUTHOPHIHOTO c RAYbook
CKpEIUBaHHS mojenu Si
1512
bubnmnoreka [JOK [Hudposas
https://m.edsoo.ru/7f41aa8 nabopaTopust
c o OuoJorun
CuennenHoe (yuenuueckas)
80 HacJIe/IOBaHHE HoytOyx
IIPU3HAKOB I[15BM
RAYbook
Mozenu Si
1512
bubmuotexa [JOK HoytOyxk
https://m.edsoo.ru/7f41aa8 I[15BM
81 XpOMOCOMHasi TEOPUS c RAYbooK
HACJICJICTBEHHOCTH .
mozenu Si
1512
bubmmoreka [JOK HoytOyxk
82 I'enernka momna https://m.edsoo.ru/7f41aa8 I[15BM

c

RAYbook
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moxenu Si

1512
bubnmoreka [JOK Hoytb6yxk
https://m.edsoo.ru/7f41aa8 [IDBM

83 I'enoTumn kak c RAYbook
[[EJIOCTHAsS CHCTEeMa voeH Si
1512
. bubmuorexa [{OK Hoyt0
Teneriecinit https://m.edsoo.ru/7f41aa8 HSYI;MYK
84 KOHTpOJIf pa3BHTHUSA c RAYbook
pACTCHHIA, )KUBOTHBIX U )
mojenu Si
YyeloBeKa 1512
bubnuorexa [HOK [udposas
https://m.edsoo.ru/7f41aa8 naboparopus
c 1o OMoJI0TUU
H3meHunBOCTH (yueHuyeckas)
85 MPU3HAKOB. Bujsl Hoytb6yxk
U3MEHYHUBOCTH [15BM

RAYbook

Mozenu Si

1512
bubnmnoreka [JOK Hoytb6yxk
https://m.edsoo.ru/7f41aa8 I15BM

86 Monuduxarmontas c RAYbook
U3MEHYUBOCTh voze Si
1512
Bapuanuonsslii pag u bubmuoreka [JOK HoytOyx
87 BapHallMOHHAs KpUBasl. 0.5 https://m.edsoo.ru/7f41aa8 [1°BM
JlaboparopHas paboTa c RAYbook
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«HccnenoBanue mojenu Si
3aKOHOMEPHOCTEH 1512
MOIU(PUKAITMOHHOM
M3MEHYUBOCTH.
IToctpoenue
BapHAIIMOHHOTO Psia U
BApHUALMOHHOM
KpHUBON»
CeHOTHIIeCKas bubnuoreka [JOK HoytOyx
https://m.edsoo.ru/7f41aa8 I[15BM
88 W3MEHYUBOCTb. c RAYhook
KomOunaruBHast )
Moemnu Si
U3MECHYUBOCTD 1512
MyrannonHas bubnuoreka [JOK HoytOyx
W3MEHYUBOCT. https://m.edsoo.ru/7f41aa8 I[19BM
[paktuueckas padoTta ¢ RAYbook
89 «MyTaruu y 0.5 mojenu Si
npo3oduisl (Ha 1512
TOTOBBIX
MUKpOIIpenaparax)»
bubmuotexa [JOK Hudposas
https://m.edsoo.ru/7f41aa8 nabopaTtopus
3aKOHOMEPHOCTH c 1o OMoJIoTUHU
MYTallHOHHOTO (yueHnuveckas)
90 mporiecca. Hoytb6yxk
ONUreHeTuKa u [15BM
SMUTEHOMHUKA RAYbook
monenu Si

1512



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

91

92

93

94

95

I'eneruka yemoBeka.
[IpakTrueckas padota
«CocraBieHue u
aHaJIM3 POJIOCIIOBHOM

MeToasl METUIIMHCKON
T€HETUKHU

3HayeHnue
MEIULIMHCKOMN
T€HETUKHU B
MPEAOTBPAIICHUN U
JICUEHUN T'€HETUIECKUX
3a00JIeBaHUM YEIOBEKa

OCHOBHBIE TOHATHUS
CeJIeKLIMH.
JlaGoparopHas paboTa
«3y4yenue copros
KYJbTYPHBIX PACTEHUI
¥ TIOPOJI IOMAIITHUX
KUBOTHBIX»

Metonasnl

CEJICKIIMOHHOMN paOOTHI.

JlaGopaTtopHnast pabota
«3yueHne meTon0B
CEJIEKIIUU PACTCHUIN»

0.5

0.5

0.5

bu6nuoteka LIOK
https://m.edsoo.ru/7f41aa8

c

bubnuoreka LIOK
https://m.edsoo.ru/7f41aa8

C

bu6mmoteka [IOK
https://m.edsoo.ru/7f41aa8

C

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8

C

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8

c

HoytOyx
I15BM
RAYbook
mozenu Si
1512
HoytOyx
I15BM
RAYbook

mozenu Si
1512
Hoyt0yxk
II15BM
RAYbook

mozenu Si
1512

HoytOyx
I15BM
RAYbook
Mozenu Si
1512

[udposas
nabopaTopus

1o Ouosioruu
(yuenuueckas)
Hoytb6yxk
[13BM



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

RAYbook

mozenu Si
1512
bubnmoreka [JOK Hoytb6yxk
’HOCTH)K?HM cerermn https://m.edsoo.ru/7f41aa8 I[15BM
96 pPaCTeHHIA U KUBOTHBIX. c RAYbooK
[IpakTuyeckas pabora .
«[IpuBHuBKa pacTeHUI» monemn Si
P P 1512
bubnmoreka [JOK Hoyt0yxk
Coxpancnue, usy4cHue https://m.edsoo.ru/7f41aa8 [IDBM
97 Y MCTIOJIb30BaHHE c RAYbook
TCHETUYECKUX .
eVCOB moxuenu Si
peeyp 1512
buoTtexHonorus kKak bubnmoreka [JOK Hoyt0yxk
HayKa 1 oTpacilb https://m.edsoo.ru/7f41aa8 [I5BM
08 IPOHM3BOJICTRA. 0.5 c RAYbook
[TpakTuyeckas pabora ' Mozenu Si
«M3yueHue 0ObeKTOB 1512
OMOTEXHOIOTHI
bubmuotexa [JOK HoytOyxk
Ocrogrbic https://m.edsoo.ru/7f41aa8 [15BM
99 HarpaBJICHUS ) c RAYbook
CHUHTETHYECKO .
OHMOJIOTHU MozemH S|
1512
bubmmorexa [JOK Hudposas
X https://m.edsoo.ru/7f41aa8 nabopaTopus
100 POMOCOMHRL | c 1o 6uonoruu
TeHHAasi HH)KEHEPUS
(yueHunueckas)

HoytOyx



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

I[159BM

RAYbook
mozenu Si
1512
bubnmoreka [JOK Hoytbyxk
https://m.edsoo.ru/7f41aa8 IIPBM
01 Memmumckne 1 c RAYbook
OMOTEXHOJIOTUH .
moxenu Si
1512
PesepBHbIii ypok. bubnuorexa [HOK Hoyt0yxk
[ToBTOpEeHwue, https://m.edsoo.ru/7f41aa8 I[19BM
102 00061IeHNE, 1 c RAYbook
CHUCTEMaTU3aIUs mozenu Si
3HAHHUH 1512
OBLIEE KOJIMYECTBO 102 135

YACOB 110 I[TPOTPAMME



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

11 KJIACC

Ne
n/n

Tema ypoka

OBOIOAOHHAI
teopus Y. Jlapsuna

JIBroKy1ye Cuiibl
SBOJIIOIMU BUAOB 110 Y.

Hapsuny

bopsba 3a
CYLIECTBOBAHHUE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOp

®opMupoBaHue
CUHTETUYECKON TEOpUU
9BOJIIOLUA

Ortanel
SBOJIIOLIMOHHOIO
mpoliecca:

KoanuecTBOo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3y4YeHUS

JIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchI

bu6nmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8c¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8c¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8c¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8c¢c

HUcnoanlyemoe
obopynoBaHue
LHeHTpa
«Touka
pocTtay
HoytOyxk
[15BM
RAYbook
mogenu Si
1512

Hoyt6yk
[19BM
RAYbook

mogenu Si
1512

Hoyt0Oyx
II15BM
RAYbook
Mozenu Si
1512
Hoyt0Oyx
II15BM
RAYbook

Mozenu Si
1512

Hudposas
nabopaTopus

10 OUOJIOTUU



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

10

MHKPOIBOJJIIOLUA U
MaKpO3BOJJIOOUA

[Monmynsuus —
aJIeMEHTapHast
€IMHUIA DBOJIOINU

3aKOH FeHEeTHYECKOTO
paBHOBecus JIx.
Xapmu, B. BaiinOepra.
JlaGoparopHnas pabora
«Bp1siBIICHUE
W3MEHUYUBOCTH Y
0cobeil 0IHOTO BUa»

OnemMeHTapHbIE
(haKTOpBI IBOJIOIIHH

DddexT ocHoBaTENS.
DddekT OyTHIIIOUHOTO
TOPJIBIIIKA

Murpauuu. M3o0nauun

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8c¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8c¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8c¢c

bu6nuorexa LIOK

(yuenuueckas)
HoytOyxk
[15BM
RAYbook
Mozenu Si
1512

HoytOyxk
[15BM
RAYbook

mogenu Si
1512
Hoyt6yk
I[15BM
RAYbook

mogenu Si
1512

Hoyt0Oyx
II15BM
RAYbook
moeu Si
1512
Hoyt0Oyx
II15BM
RAYbook

monenu Si
1512

Hudposas



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

11

12

13

14

ITOIYJISLIAMN:
reorpaduyeckas,
Ouosoruueckas

EctectBennslit oTO0p
— HaIPaBJISIIOLIHAN
(hakTop IBOFOIIHH

[TostoBoi#t 0TOOP

ITpucnocoOiaeHHOCTD
OpPTraHU3MOB KaK
pe3yibTar
MUKPOIBOJIOIHIH.
JlaboparopHnast pabota
«3yuenue
apomMop(h030B 1
UAMOaanTaluil y
pacTeHuit u
KUBOTHBIX)»

[Tpumepsr

0.5

0.5

https://m.edsoo.ru/7f41aa8c¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8c¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8c¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8c¢c

bu6mmoteka [IOK

nabopaTtopus
1o Ouosoruu
(yueHnnueckas)
HoytOyxk
[15BM
RAYbook
mojenu Si
1512
Hoyt6yk
I[15BM
RAYbook

moeu Si
1512
Hoyt6yk
II15BM
RAYbook

Mozenu Si
1512
Hoyt0Oyx
I15BM
RAYbook

monenu Si
1512

Hoyt6yxk



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

MPUCTIOCOOTICHUN Yy https://m.edsoo.ru/7f41aa8c = TI9BM
OpPraHU3MOB: RAYbook
MOP(OJIOTHYECKHE, mojenu Si
(hU3MOIOTHYECKHE, 1512
OHMOXHMMUYECKHUE,
MIOBEJICHUECKHE.
Jlaboparopuas pabota
«[Ipucnocodbnenns
OpPTaHU3MOB U UX
OTHOCHUTEIIbHAS
1eJIeCO00Pa3HOCThY
bubnuorexa [HOK Hudposas
https://m.edsoo.ru/7f41aa8c  mabGopaTopus
Bupn, ero kpurepun n -
CTPYKTYpa.
Hzfg)pzfi)pﬂaﬂ paborta (yuemmiecia)
15 «CpaBHEHHE BUJIOB 110 05 Hoyr6yk
[15BM
MOP(OJIOTHUECKOMY RAYbook
KPUTEPHIO» voje Si
1512
bubnmnoreka [JOK Hoytoyk
https://m.edsoo.ru/7f41aa8c = IT9BM
16 CrpykTypa Buaa RAYbook
Mozenu Si
1512
Bunoobpa3oBanue xak Bubmmorexa HOK Hoyr6yx
https://m.edsoo.ru/7f41aa8c =~ ITOBM
17 pe3ysprar RAYbook
MHUKPOABOJIOLNH

monenu Si



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

1512

bubmuorexa [JOK HoytOyxk
CBsi3b https://m.edsoo.ru/7f41aa8c | TI9BM
18 MUKPOIBOJIOIIH U RAYDbook
SMHUIEMHUOIOTHN mojenu Si
1512
bu6nmoreka [IOK Hoyt6
MakpodBOIOLHS. https://m.edsoo.ru/7f41aa8c HC)y];MYK
19 [TanieonTONOTHUECKHE RAYbook
METOJIbI H3y4YCHUS oz Si
IBOJTIOIIAH 1512
bubnnoreka HOK Hudposas
https://m.edsoo.ru/7f41aa8c  mabGopaTopus
1o OMOJIOTHUH
buoreorpaduueckue (yuenunueckas)
20 METOBI H3yUCHUS Hoyt0yx
3BOJIIOLUN [19BM
RAYbook
mozeu Si
1512
OMOpHOIOrHYecKHe U bubnmnorexka [HOK Hoyr6yk
CPaBHUTEIBHO- https://m.edsoo.ru/7f41aa8c | TI9BM
21 MOP(OJIOTHUECKUE RAYbook
METO/IbI U3yYEHUS mozemu Si
3BOJIIOLIUA 1512
MonexynspHo- bubmmotexa [JOK HoytOyxk
TeHETHYECKUE, https://m.edsoo.ru/7f41aa8c | TIPBM
22 OMOXMMHYECKUE U RAYbook

MAaTeMaTHYCCKUC

moxenu Si



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

MCTOABI U3YUYCHUA

1512

SBOJIIOLIMU
bubnmoreka [JOK HoyTtoyk
OO6mme https://m.edsoo.ru/7f41aa8c = TI9BM
23 3aKOHOMEPHOCTH RAYbook
IBOJIIOIUH mojenu Si
1512
bubnuoteka LIOK Hoyt6
AJanTHBHAA https://m.edsoo.ru/7f41aa8c H3y]§MYK
g4  PIAMALIL RAYbook
HepaBHoMepHOCTB .
moenu Si
TEMITIOB BOJIOIUU 1512
bubnuorexa [HOK Hudporas
https://m.edsoo.ru/7f41aa8c  mabGopaTopus
1o OMOJIOTHUH
HayuHble runoressl (yuenunueckas)
25 MIPOUCXOKACHUS Hoytoyk
KU3HU Ha 3emMJie [15BM
RAYbook
Mozenu Si
1512
bubnmnoreka [JOK Hoytoyk
JloHay4HbIe https://m.edsoo.ru/7f41aa8c = TI9BM
26 MPEJICTABICHUS O RAYbook
3apOKICHUH KU3HU Mojenu Si
1512
OCHOBHBIE 3TallbI bubmuoreka [JOK Hoyt0yx
27 HEOpPraHUYECKOMI https://m.edsoo.ru/7f41aa8c = TIDBM
ABOJTIOIINH RAYbook



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

monenu Si

1512
bubnmoreka [JOK HoyTtoyk
https://m.edsoo.ru/7f41aa8c = TI9BM

28 ['unioressl 3apoxaeHUs RAYbook
AHSHH mojenu Si
1512
Uctopus 3emmnu u bubnmoreka [JOK HoyTtoyk
METOABI €€ N3YYECHUS. https://m.edsoo.ru/7f41aa8c | TI9BM
Jlaboparopuas pabota RAYbook
29 «M3yuenue u 0.5 mozeiu Si
OMHMCAaHUE UCKOIAEMBbIX 1512
OCTaTKOB JIPEBHUX
OpPTraHUu3MOBY
bubnuorexa [HOK Hudposas
https://m.edsoo.ru/7f41aa8c  mabGopaTopus

1o OMOJIOTUH

HauanbHbie 3Tamnst (yuenunueckas)
30 OpraHUYEeCcKOI Hoytoyk
3BOJIIOLUN [19BM

RAYbook

mojenu Si

1512
bubnmnoreka [JOK Hoytoyk
https://m.edsoo.ru/7f41aa8c = TI9BM

31 DBOITIOIHUS SYKApUOT RAYbook
monenu Si

1512

32 OcCHOBHBIE 3Tanbl 0.5 bubnmnoreka [JOK HoyTtoyk



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

3BOJIIOLIUHU https://m.edsoo.ru/7f41aa8c | II2BM
PacTUTEIILHOTO MHUPA. RAYbook
[IpakTrueckas pabota mojenu Si
«3ydenue 1512
0COOEHHOCTEM
CTPOEHHUs paCTEHUM
Pa3HBIX OTICIOB
bubmuorexa [JOK HoytOyxk
OcHOBHBIE 3Tanbl https://m.edsoo.ru/7f41aa8c | I[I9BM
33 3BOJIIOLIUHU JKUBOTHOTO RAYbook
Mupa mojenu Si
1512
OBOMIOIUS )KUBOTHBIX. bubnuoreka [JOK Hoyt0Oyx
[IpakTrueckas paboTa https://m.edsoo.ru/7f41aa8c | TI9BM
«M3yuenune RAYbook
34 0COOCHHOCTEH 0.5 mozeiu Si
CTpOEHUS 1512
MTO3BOHOYHBIX
KUBOTHBIX)
bubnuoreka [JOK Hudposas
https://m.edsoo.ru/7f41aa8c  maGopaTopus
1o Ouosiorun
Pa3BuTue xu3Hu Ha (yuennueckas)
35 3emJie 1Mo spaM u Hoyt0yx
IepruoaM II5BM
RAYbook
mozenu Si
1512
36 MaccoBble BBIMUpaHUS bubnmnorexka HOK Hoyt6yxk



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

— DKOJIOTUYECKHUE https://m.edsoo.ru/7f41aa8c | II2BM
KPH3HUCHI TPOIILIOTO RAYbook
Moznenu Si
1512
. bubmuorexa [{OK Hoyt0
COBpeMeHHHHU https://m.edsoo.ru/7f41aa8c HC)y];MYK
37 IKOJIOTHYECKHIA RAYhook
KpHU3HC, €T0 .
0COOEHHOCTH MozeH S|
1512
bubnmoreka [JOK HoyTtoyk
CoBpeMeHHas cucTema https://m.edsoo.ru/7f41aa8c = TI9BM
38 OpPraHUYeCcKOro RAYbook
MPOLILIOTO mozemu Si
1512
bubnmoreka [JOK HoyTtoyk
OcHoBHBIE https://m.edsoo.ru/7f41aa8c | II2BM
39 CHUCTEMaTHYECKUE RAYbook
TPYMIBl OPTaHU3MOB mozemu Si
1512
bubmuotexa [JOK Hudposas
https://m.edsoo.ru/7f41aa8c  maGopaTopus
1o OMONIOTUH
AHTpononorus — (ysereckas)
40 HayKa O YeJIOBEKe Hoyt6yx
[15BM
RAYbook
monenu Si
1512
41 PasButue bu6nuorexa LIOK HoyTtoyk



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

MPEJCTABICHUI O https://m.edsoo.ru/7f41aa8c = TI9BM
IIPOUCXOKIECHUU RAYbook
YeJI0BEKA Moznenu Si
1512
Mecro yenoBeka B bubmmoteka [JOK Hoyt0yx
CHCTEME https://m.edsoo.ru/7f41aa8c ~ TI9BM
OpPraHUYeCcKOro MUpa. RAYbook
Jlaboparopnas pabota mojenu Si
42 «U3yuenue 0.5 1512
0COOEHHOCTEH
CTPOCHHMSI CKelleTa
YeIIOBEKa, CBS3AHHBIX C
MIPSIMOX OKJICHUEM»
bubnuoreka [JOK Hoyt0Oyx
https://m.edsoo.ru/7f41aa8c =~ TI9BM
43 JIBroKyIme CUiIbl RAYbook
aHTpOTIOTeHe3a .
Moenu Si
1512
CooTHOMCHIe bubnuoreka [JOK Hoyt0Oyx
https://m.edsoo.ru/7f41aa8c =~ TI9BM
44 OMOJOTUYECKHX U RAYhook
COLIMAJIbHBIX (PaKTOPOB .
Moenu Si
B aHTPOIIOTEHE3e 1512
bubmuoreka [JOK Hudposas
https://m.edsoo.ru/7f4laa8c = maGoparopus
45 OCHOBHBIE CTaINHN o OnoJsornu
AHTPONOTEeHE3a (yuennueckas)
Hoyt6yxk

[15BM



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

RAYbook

Monenu Si
1512
bubnmoreka [JOK HoyTtoyk
https://m.edsoo.ru/7f41aa8c | II2BM
46 ITaneoreneruka u RAYbook
MaJieoreHOMHUKa vojei Si
1512
bubnmoreka [JOK HoyTtoyk
DBOITFOITHS https://m.edsoo.ru/7f41aa8c | II2BM
47 COBPEMEHHOTO RAYbook
yeoBeKa moenu Si
1512
YenoBeueckue pachl. bubnnorexka HOK Hoyt0yx
[IpakTuueckas padbora https://m.edsoo.ru/7f41aa8c | TI9BM
48 «3yuenHwue 0.5 RAYbook
AKOJIOTHYECKUX mojenu Si
aJarnTanuii YeaoBeKa 1512
bubmuoteka [JOK HoytOyxk
https://m.edsoo.ru/7f41aa8c | TI2BM
49 MexIUCIUTITTMHAPHBIE RAYbook
METO/]IbI AaHTPOIIOJIOTHH .
mozenu Si
1512
bubmuotexa [JOK Hudposas
https://m.edsoo.ru/7f41aa8c  maGopaTopus
50 3apoxaeHue u o OnoJsornu
pa3BUTHE YKOJIOTUU (yuenmnueckas)
Hoyt0yx

[15BM



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

RAYbook

Monenu Si
1512
MeTOo/IbI SKOTOTHH. bubnmoreka [JOK HoyTtoyk
JlaGopatopnas pabora https://m.edsoo.ru/7f41aa8c | TIOBM
51 «M3yuenue MeTo10B 0.5 RAYbook
9KOJIOTMYECKUX mozenu Si
HCCIIETOBAHUI» 1512
bubnmoreka [JOK HoyTtoyk
3HaueHue https://m.edsoo.ru/7f41aa8c = TI9BM
52 HKOJIOTUIECKUX RAYbook
3HAHMU JUTS YeTOBeKa mozenu Si
1512
bubnmoreka [JOK HoyTtoyk
https://m.edsoo.ru/7f41aa8c = II9BM
53 DKOJIOrM4ecKue RAYbook
baxTopsI Mozenu Si
1512
AOuoTnueckue bubmuoteka [JOK HoytOyxk
¢daktopsl. CBeT Kak https://m.edsoo.ru/7f41laa8c = TIDBM
9KOJIOTUICCKUN RAYbook
¢axrop. JlabopaTopHas mozenu Si
54 0.5
pabota «BblsiBiEeHUE 1512
pUcrocobIeHni
OpraHM3MOB K
BIIMSTHHIO CBETAY
AbuoTtnueckue bubmuoreka [JOK Hudposas
55 (baxTopsI. 0.5 https://m.edsoo.ru/7f41aa8c  mabopaTopus

Temmneparypa kax

o OuoJIoruu
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JKOJIOTUYECKUI (yuenuueckas)
(dakTop. JlaboparopHas HoytOyxk
pabota «BrlsiBIIeHHE II5BM
MIPHUCIIOCOOICHHI RAYbook
OpPraHU3MOB K mozemu Si
BIIMSTHUIO 1512
TEMIIEPATYPBI»
AOGuoTH4ecKue bubmuorexa [JOK HoytOyxk
(dhakTopel. BnaxxHocTh https://m.edsoo.ru/7f41aa8c | TI9BM
KaK 9KOJIOTHYECKHI RAYbook
daxrop. JlabopaTopHas mojenu Si
56 pabora 0.5 1512
«AHaToMHYECKHE
0COOCHHOCTH
pacTeHUii U3 pa3HbIX
MECT OOMTaHUS»
bubmuorexa [JOK HoytOyxk
https://m.edsoo.ru/7f41aa8c  TI9BM
57 Cpenst oouTanus RAYbook
OpPTraHU3MOB )
mozenu Si
1512
bubmuotexa [JOK HoytOyxk
https://m.edsoo.ru/7f41aa8c ~ TI9BM
58 Buonorudeckne puTMbl RAYbook
mozenu Si
1512
bubmmotexa [JOK Hoyt6
59 HKusnenmpie Gopme! https://m.edsog ru/7f41aa8c HQYBSMYK

OpraHu3MoOB

RAYbook
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monenu Si

1512
bubnmoreka [JOK Hudposas
https://m.edsoo.ru/7f41aa8c  mabGopaTopus

1o GMOJIOTUn

(yuenuueckas)

60 buotnueckue GpakTops HoytOyxk

[15BM

RAYbook

mogenu Si

1512

3HaueHue bubnuoreka [JOK Hoyt0Oyx
OMOTHUYECKUX https://m.edsoo.ru/7f41laa8c = TI9BM
61 B3aUMOICVCTBUM IS RAYbook
CYLIECTBOBAHHUS mozemu Si
OpraHU3MOB B CpeJie 1512
oOuTanus
bubnmnoreka [JOK Hoytoyk
DKoJoru4eckue https://m.edsoo.ru/7f4laa8c = TIDBM
62 XapaKTEePUCTHKH RAYbook
MO YJISIIAN Mojenu Si
1512
OcHoBHBbIE TIOKa3aTENN bubnuoreka [JOK Hoyt0Oyx
TIOIYJISILAHN: https://m.edsoo.ru/7f41aa8c | TIPBM
63 YUCJICHHOCTb, RAYbook
IUIOTHOCTb, BO3PACTHAs mojenu Si
Y TIOJIOBAsi CTPYKTYpa 1512
64 OcHoOBHBIE TIOKa3aTENN bubmuoreka [JOK Hoyt0yx
MOIYJISILUHN: https://m.edsoo.ru/7f41aa8c | TIPBM
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RAYbook

POX/1aeMOCTb,
MIPUPOCT, TEMI POCTA, Mozemu Si
CMEpPTHOCTb, MUTPALIUU 1512
bubnmoreka [JOK Hudposas
https://m.edsoo.ru/7f41aa8c  mabopaTopus
1o OGMOJIOTUn
DKojoruyeckas (yueumiecia)
05 CTPYKTYpa HOMYJIALUN Hoyr6yk
[15BM
RAYbook
mozeiu Si
1512
bubnuoreka [JOK Hoyt0Oyx
https://m.edsoo.ru/7f41aa8c = IT9BM
66 Z[I/II:IaMI/IKa HOMYJIALNUN RAYbook
U e€ perymsmus voen Si
1512
Kpisbie pocta bubmuoreka [JOK Hoyt0Oyx
https://m.edsoo.ru/7f41aa8c = IT9BM
67 YHCIIEHHOCTH RAYbook
nomyssiiuu. KpuBbie .
Mozenu Si
BBEDKHBAHUS 1512
OKojoru4eckasi HUIIA bubnuoreka [JOK Hoyt0Oyx
Buza. JlaboparopHas https://m.edsoo.ru/7f41aa8c =~ TI9BM
68 pabora 05 RAYbOOk_
«[IpucnocobmeHus Mo ey Si
CEMSIH pacTeHUH K 1512
pacceneHnio»
69 Bun kak cucrema bubnmnoreka [JOK HoyTtoyk
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MOIYJSA AN

https://m.edsoo.ru/7f41aa8c¢c

[19BM
RAYbook

Moznenu Si
1512

70

71

72

73

74

3aKOHOMEPHOCTH
MOBE/ICHUS U
MUTpalUi )KUBOTHBIX

Coo01ecTBo
OpPraHU3MOB —
OHOIIEHO3

DKocucTeMa Kak
OTKPBITAs CHCTEMA

Kpyrosopor Bemiects
1 IIOTOK DHEPTHHU B
9KOCUCTEME

OcHOBHBIC TOKa3aTeIN

bubnuoreka LIOK
https://m.edsoo.ru/7f41aa8c¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8c¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8c¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8c¢c

bu6nuorexa LIOK

Hudposas
nabopaTopus
1o Ouosoruu
(yueHnnueckas)
Hoyt6yk
[15BM
RAYbook
mojenu Si
1512
Hoyt6yk
[15BM
RAYbook

Mozenu Si
1512
Hoyt0Oyx
I15BM
RAYbook

Mozenu Si
1512
Hoyt0Oyx
II15BM
RAYbook

monenu Si
1512

Hoyt0yx
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3KOCUCTEMBI https://m.edsoo.ru/7f41aa8c = TI9BM
RAYbook
Moznenu Si
1512
bubnmoreka [JOK Hudposas
https://m.edsoo.ru/7f41aa8c  mabopaTopus
1o OuoJIOTun
DKOJIOTUYECKHUE (ysemHcckas)
75 Hoyt6yk
MTUPAMUIBI I5BM
RAYbook
mozeiu Si
1512
bubnuoreka [JOK Hoyt0Oyx
https://m.edsoo.ru/7f41aa8c = IT9BM
76 W3meHeHwust cooO1ecTB RAYhook
T Cykieco mojenu Si
1512
[Ipuponnsie bubnuoreka [JOK Hoyt0Oyx
9KOCHUCTEMBI. https://m.edsoo.ru/7f4laa8c = TIDBM
77 DKOCHCTEMBI 03€p H RAYbook
peK. DKOCUCTEMBI Mojenu Si
MOpEH 1 OKEaHOB 1512
IIpuponusie bubmuoreka [JOK Hoyt0Oyx
9KOCHUCTEMBI. https://m.edsoo.ru/7f41laa8c = TIDBM
78 DKOCHCTEMBI TYH/P, RAYbook
JIECOB, CTEIIEMH, monenu Si
MyCTHIHB 1512
79 AHTpPONIOTreHHbIE bubnmnoreka [JOK HoyTtoyk
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3KOCHUCTEMBI https://m.edsoo.ru/7f41aa8c = TI9BM
RAYbook
Moznenu Si
1512
bubnmoreka [JOK Hudposas
https://m.edsoo.ru/7f41aa8c  mabopaTopus
YpO03KOCHCTEMBL. 1o Ouosoruu
[IpakTrueckas pabota (yueHnnueckas)
80 «U3yuenue u 0.5 Hoyt6yk
OIMCaHKuE [19BM
ypOOIKOCHUCTEMBI» RAYbook
mozeiu Si
1512
3aKOHOMEPHOCTH bubnuoreka [JOK Hoyt0Oyx
hopMupoBaHHS https://m.edsoo.ru/7f41aa8c | TIDBM
81 OCHOBHBIX RAYbook
B3aMMO/ICHCTBHIA mojenu Si
OpraHU3MOB B 1512
IKOCUCTEMAX
MexaHu3mbl bubnmnoreka [JOK Hoytoyk
BO3JICHCTBUSI https://m.edsoo.ru/7f41aa8c | TISBM
3arpsi3HEHUH pa3HbBIX RAYbook
THIIOB Ha mojenu Si
82 CyOOpraHHu3MEHHOM, 1512
OpraHU3MEHHOM,
MOMYJISIITIOHHOM H
9KOCUCTEMHOM
YPOBHSIX
83 buocdepa — bubmmorexa LIOK Hoyt6yx
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oO1IeruIaneTapHas https://m.edsoo.ru/7f41aa8c = TI9BM
obosouka 3emin RAYbook
Moznenu Si
1512
bubnmoreka [JOK HoyTtoyk
VYuenue B. U. https://m.edsoo.ru/7f41aa8c | TI9BM
84 Bepnazackoro o RAYbook
ounochepe mojenu Si
1512
bubnuorexa [HOK Hudporas
https://m.edsoo.ru/7f41aa8c  mabGopaTopus
1o Ouosoruu
3aKOHOMEPHOCTHU (yuenunueckas)
85 CYLIECTBOBAHHS Hoyt6yk
ouochepsl [19BM
RAYbook
Mojenu Si
1512
bubnmnoreka [JOK Hoytoyk
Kpyrosoportsl BemiecTs https://m.edsoo.ru/7f41aa8c | TI9BM
86 1 OMOTCOXMMHYCCKUE RAYbook
LIUKJIBI monenu Si
1512
bubnmnoreka [JOK Hoytoyk
30HaJIBHOCTH https://m.edsoo.ru/7f41aa8c = TIDBM
87 ounocepsl. OCHOBHEIC RAYbook
OMOMBI CYIIIH mojenu Si
1512
88 YceroitunBoCTb bubnmnoreka [JOK HoyTtoyk
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o6uocdepsr

https://m.edsoo.ru/7f41aa8c¢c

[19BM
RAYbook

Moznenu Si
1512

89

OKOJIOTUYECKUE
KPHU3HCHI M X
TIPUYHHBI

bubnuoreka LIOK
https://m.edsoo.ru/7f41aa8c¢c

Hoyt0yx
II5BM
RAYbook
Mozenu Si
1512

90

91

92

93

BoszeiicTBue uenoBeka
Ha 6uochepy

AHTpOIIOreHHOE
BO3JICHCTBHUE HA
pacTUTENBHBIN 1
YKUBOTHBIN MU

OxpaHa npupos!

OcHoBHBIC IMPUHIUITBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8c¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41aa8c¢c

bu6nuorexa LIOK

Hudporas
naboparopus

110 OMOJIOTUH
(yuenunueckas)
Hoyt6yk
I[15BM
RAYbook
Mozenu Si
1512

Hoyt0Oyx
I[15BM
RAYbook

Mozenu Si
1512
Hoyt0Oyx
II15BM
RAYbook

monenu Si
1512

Hoyt0yx
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YCTOMYHMBOI'O pPa3BUTHUSA https://m.edsoo.ru/7f41aa8c = TI9BM
YeJI0BEYCCTBA U RAYbook
TIPUPOIBI Mozemu Si
1512
ParmmonanbHoe bubmmoteka [JOK Hoyt0yx
MPUPOJOIIOIJIL30BAHUE https://m.edsoo.ru/7f41aa8c | II2BM
94 U COXpaHEHHE RAYbook
OHMOJIOTNYECKOT O Mozenu Si
pazHooOpasus 3eMiaun 1512
bubnuorexa [HOK Hudporas
https://m.edsoo.ru/7f41aa8c  mabGopaTopus
1o Ouosoruu
O60061eHue o Teme (yuenunueckas)
95 «MUKpO3BOIIONUS U Hoyt6yk
€€ pe3yabTaTbD) I[19BM
RAYbook
mojenu Si
1512
bubnmnoreka [JOK Hoytoyk
O6o0u1ieHue no Teme https://m.edsoo.ru/7f41aa8c . TI9OBM
96 «MakpOo3BOJIOIHS U €€ RAYbook
Pe3yabTAThI» mojenu Si
1512
bubmmorexa [JOK Hoyt6
OGobmerme 1o Teme https://m.edsoo.ru/7f41aa8c HS}];MYK
97 «IIpoucxoxaenue u RAYbooK
pa3BHTHE KU3HU HA )
Jerien Mo ey Si
1512
98 O6o00mieHue o Teme bubmuoreka [JOK Hoyt0yx



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

«IIpoucxoxaenne https://m.edsoo.ru/7f41aa8c = TI9BM
YyeaoBeKa — RAYbook
AHTPOTIOTCHE3) mojenu Si
1512
bubnuoreka LIOK Hoyt6
O6obmenwe no Teme https://m.edsoo.ru/7f41aa8c HC)y];MYK
99 «DKOJIOTHS — HayKa O RAYbook
B3aMMOOTHOIICHHSIX voje Si
OpPraHHU3MOB» 1512
bubnuorexa [HOK Hudporas
https://m.edsoo.ru/7f41aa8c  mabGopaTopus
1o Ouosoruu
O60061eHue o Teme (yuenunueckas)
100 «Opranusmsl U cpeja Hoyt6yk
oOUTaHH I[I5BM
RAYbook
mojenu Si
1512
bubnmnoreka [JOK Hoytoyk
O60061eHue o Teme https://m.edsoo.ru/7f41aa8c | TIPBM
101 «DKOJIOTUA BUIOB U RAYbook
TOMYJISIIA I Mojenu Si
1512
bubmmorexa [JOK Hoyt6
O6obmenme mo Teme https://m.edsoo.ru/7f41aa8c HS}];MYK
102 Brochepa- RAYhook
ro0anpHas )
moxenu Si
IKOCUCTEMAY

1512
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOIECCA OBA3ATEJIBHBIE YYEBHBIE

MATEPHAJIBI IS YYHEHUKA

[Taceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u np. /Ilox pex. [laceunuxa B.B.//buonorus
10 k1., bazoBslii ypoBens, M. [Ipocsenienue

[Taceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u np. /Ilox pex. [laceunnxa B.B.//buonorus
11 k1., ba3osslit ypoBens, M. IIpocsemenue

HUHTEPHET PECYPCBI

buodauorexa HOK, PIIII
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