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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe dDeaepaiabHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu rmnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHsa uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunpHbie yuyeOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
muddepennmanmn  00ydeHUST Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUsS U
MPU3BaHBl OOCCIIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIlIeHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBSA3aHHOIO ¢ OMOJOTruew,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeamety "buonorus" naét npeacraBieHue o Lelu
U 337a4ax M3ydyeHus ydeOHoro npeamera «buonorus» Ha yriryOJIEHHOM YpPOBHE,
ompeensieT o0s3areNbHOe (MHBApHUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh M3YyYEHUsS YYEOHOro marepuaiia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmmMe o 6uosioruu peajin3oBaH
MPUHIUI MPEEMCTBEHHOCTH € U3y4€HHUEM OMOJIOTUU Ha YPOBHE OCHOBHOI'O OOILIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpPOCMATPUBACTCS  HAMpPABICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(dbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILIEHUS, IPECTABICHUH O 310pOBOM 00pa3e )KM3HHU, Ha BOCIIUTAaHUE OEPERKHOTO
OTHOILICHHS K OKPY’Karollel mMpupoaHoil cpeae. B mporpaMmMe mo OMOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro rmpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHHs U B JOPMHUPOBAHUN OCHOBHBIX BUOB y4€OHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl 1O OCBOCHHMIO COJIEpPKaHUS
OMOJIOrMUecKOro 00pa3oBaHMsI Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oOmero oopasoBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa3oBaHME B IIIKOJIE M OPUEHTHUPOBAH HA PACIIMPEHUE
U yriIyOJieHHe 3HaHU 00y4aroluxcs 0 dKUBOM NMPUPOJIe, OCHOBAX MOJIEKYISIPHOU U



KJIETOYHOW OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Nzyuenne ydebHOoro mnpeamera «buomorus» Ha yriyOleHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OMoNOrMYeckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, MOJYYEHHbIX NP H3YYEHUH  OOYyYaroIIMMHCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTHH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O PAcCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusAx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAJHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OUOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBI MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapAKTEPHBIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 kinacce u3ydaroTcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMOJOrMM, 3MOpPHOJIOTUM U OHOJIOTUH
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXCsl MO OOTaHUKE, 300JI0TMH, aHAaTOMUH,
¢dbusunonoruu yenoeka. B 11 kiacce u3yqaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii npeamer «buornorus» mpuszBaH  00€CNEUUTh  OCBOEHUE
00y4arouMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIE€H, IPUHIUIIOB U MPaBUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OHMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCIJIEIOBAaHMUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOr0 MaTepualia B COJEPKaHUU MPOrPaAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS U PA3BUTHS
TOM WJIK MHOM 00J1aCTH OMOJIOTMH, BKJIAI0M OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yriry0aéHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITIOJIB30BATh OTH 3HaHUS B (DOPMHUPOBAHUM MHTEpPeca K OmpeneneéHHoN 00IacTu
npo(hecCHOHANBHON JESITENbHOCTH, CBSI3aHHOM C OuoyiorMel, Win K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUunBACTCS PEIICHUEM CIICIYIONTUX 3a0a4:

OCBOCHHE OOYJArOITUMUCS CUCTEMbI OMOJOTHUYECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpTraHu3M, MOMYJISAIHs, BU, OMOT€OIIeH03, Onocdepa); 0 BRIAAIOITUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIICIOBAHUIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENIbCKUMU  METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUH Y OMOJIOTUHU PA3BUTHS, TECHETUKH U CEJICKIINH,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJaMH CaMOCTOSITEILHOTO TIPOBEICHUS OHOJIOTHUECKUX HWCCISAOBaHUN B
nabopatopurn W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJICHNE OOYYArONIUMHUCS yMCHHUSMH: CaMOCTOSTEIbHO  HAaXOAWTh,
aHAMM3UPOBATh W MCIOJIB30BaTh OHOJIOTMYECKYI0 HH(POPMAIHIO; TTOJIH30BATHCS
OMOJIOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeIOBEYECTBA; OIICHUBATh IOCIEACTBUS CBOCH MEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPHI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOM KM3HENEATEILHOCTH B YPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y 00YUAIOMINXCS HHTEIICKTYATbHBIX K TBOPUYECKUX CIIOCOOHOCTEH B
Mpollecce 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHUSIMH U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTHYECKOTO UCCIICIOBAHUS, TTPOBEACHHS SKCIICPUMECHTAIBHBIX HCCIICIOBaHUH,
perieHusT OMOJIOTMYECKUX 3aJiad, MOJACIUPOBAHUS OHMOJOTHYCCKUX OOBEKTOB M
MPOIIECCOB;

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



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHWM;

npuoOpeTeHrne  OOyYArOMIMMHUCS  KOMIIETEHTHOCTH B PAIMOHAIHEHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXalmux Jrojned  (cobmomeHuss Mep mnpodunakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MaCHOCTH JKU3HEAEITEILHOCTH B YPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIUMMUCS
VHIMBUTyaJIbHOU 00pa3oBaTeIbHON TPaeKTOPHUH, CIIOCOOCTBYIOIIEH
MOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero ooOmero oopasosanus, cocrabiser 204 gaca: B 10 xiracce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCSL ¢ YYETOM CHElU(pUKU €ro COJEp>KaHHWs U HalpaBJIECHHOCTH Ha
MPOJOJDKEHHE  OMOJOTHYECKOro o0Opa3oBaHHMs B OpPraHMU3alUsX  CPETHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M TpakTUdeckux padot. Taxxke ydactue
OOy4YaromIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTEIeM Ha OCHOBE UMEIOIITNXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OnoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykM M U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHUH.

3HaueHre OMoOJIOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JlemoHcTpanuu

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

Tabmuubl U cxembl: «CBsI3b OMOJIOTUM C JAPYTrUMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX H3YyYeHHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpraHW3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), ouochepusiii. Ilpoueccbl, NpoucXondlue B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToasl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3aIMs, MeTaaHanu3. [louaTue o 3aBUCUMON U
He3aBuCHUMOM TniepeMeHHOU. [IlnaHumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MMOJYYSHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXEHUS pe3ysabTaToB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmupt u cxembl: «OCHOBHbIE TPU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CHCTEMY.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOJO0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKPONpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUpOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4aCcTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBA KIETKA. DbHONOrMYeckue mnoauMepbl. benkwu.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QGocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUAU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoct. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknuu JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynbl AT®. Makposprudeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoosi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYN U Ux Komniekcos. Komnviomephwiii ouzaun u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Hoptperst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinn, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XMuMAYECKUX JIEMEHTOB B HEXKUBOU ITPUPOIELY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuuel u cxembl: «lleproguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJeKysbl BOJbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKAs TOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «OOHapyxeHUE OCJIIKOB C TMOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

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



CtpoeHre mpoKapuoTHIECKOM KIeTKu. KineTouHas creHka OakTepuii U apxen.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KieTkH. [TnazmMaruueckas
MeMOpana (tuiazmanemma). CTpykTypa IiazMaTudeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: maccuBHbIN (Tuddy3us, ooneraéHnas
mud¢ys3us), aKTUBHBINA (NMEPBUYHBIM W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (arouurto3. Jk3o1uTo3. Knerounas crenka. Ctpykrypa u GyHKUIUU
KJIETOYHOW CTEHKH PaCTEHUM, TPUOOB.

[Huromna3zma. [{uro3omns. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
kieTku. OiHOMeMOpaHHbIe OPTaHOUIBI KIETKH: dHomazMatuueckas cetb (JI1C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OpPraHoOUAOB KiIETKH. CTpOeHuE IpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanyssipHbIN ) SHAOIIA3MATHYECKUI PETHKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoocu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kineTok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHUTOXOHJPHUH,  IJIACTHJBI.
IIpoucxoorcoenue mumoxonopuu u naacmuod. Cumouocenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne W (yHKIMHW MHUTOXOHJpuM U rmiactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl HeMblueunblx Kiemok. MukporpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMAaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTEppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uku 6 mumosze. Aoephbiil
Mpaucnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

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

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKTEpUaIbHbBIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJM3a B
PACTUTENbHBIX KIIETKaX».

IpakTnueckas padora «/3yueHue IBUKEHUS IUTOIIA3MbI B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBI. YyacThe KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpanieHne AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaJIUu3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XEeMOCHUHTE3. PasnooOpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTEIHN OOJIe3HEH.

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

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
npoiieccax ouonorndeckoro okucnenus. [{ukmmueckue peaknuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou AT®-cunmaszwvl. IlpenmymiecTBa a’poObHOro myTH OOMEHA
BEIIECTB Mepesa aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYyIOBaHUE ISl MPUTOTOBJICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

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

JlaGopaTopnas pa6ora «U3ydeHue (¢EepMEHTATUBHOTO pAaCIIEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMatpudHoro cunresa. [IpuHUINN KOMIUIEMEHTAPHOCTH B PEAKIMUAX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MNpOKapuoT. I'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekseTouHble (hOPMBI )KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoaroB. KusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsbie 3a00sieBaHus YenoBeka, ;KUBOTHbIX, pactenuil. CITMJ{, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocobvt 0ocmasku 1eKkapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTtes O6enkay, «I'eHeTHdeckuit Kom», «BUpPyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knetounsi 1ukn, ero mnepuoasl u perymauus. Watepdaza um murtos.
Oco0OeHHOCTH TpolieccoB, MpoTekaliux B uHTepdasze. [loAroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JAHK — perumkanwpa. [Ipunnuner perumkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbll  HaOOpel  XpoMocoM. ['oMonorumusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

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

Perynsiuuss murornueckoro uukia kietku. [Iporpammupyemast kieTtodyHas
ru0esb — arnomnTos.

Kinerounoe sanpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «L{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabmuupl u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mutoszy», «CTtpoeHue
xpomocomy, «Permmmkamusa JJHK».

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

Jlaboparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlaGopaTopHnasi pabGora «HaOmoneHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OJTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHbIE T'PHOBI, OJHOKJIETOYHBIC BOJOPOCIH, IPYTUE
poTucThl. KoNOHMaIbHbIE OPraHU3MBL.



B3anMoCBsA3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUITIBI pACTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAas, TOKPOBHA,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PACIIOJIOKEHUS TKAHEW B OPTaHax PACTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCUHUTENbHAs, MbIleyHas, HepBHas. OCOOEHHOCTH CTPOCHUS, (PYHKIHH U
PaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX M YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB XUBOTHBIX U 4esloBeKa. OyHKIUHA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH ckeneT. CTpOeHUE U TUIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BelllecTB  pacreHussmu.  [Iutanue  KMBOTHBIX.  BHyTpumosioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX KUBOTHBIX. OTIEmBI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IMO3BOHOUYHBIX UBOTHBIX. PaboTta
ceplla v €€ peryJisius.

Brinenenue y opranusmos. Beizenenue y pacteHuil. BeiaeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyonau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcacblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbliesneHus. CBsA3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTEIBHOM cHUCTeMaMu. Beiaenenue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y Y€IOBEKa.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX pacTeHul. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIA HUMMYHHUTET. BpoXIEHHBIM M TPHOOPETEHHBIN creruduuecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTte M peryisinus |y  OpraHu3moB. Paznpaxummocts y
OJTHOKJIETOUYHBIX OpraHu3MoB. Takcucsel. PazapakxuMocCTh U peryisuus y pacCTeHUN.
PocTtoBbie BelecTBa U UX 3Ha4ECHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOITIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI Y
KUBOTHBIX. OTHENbl TOJIOBHOTO MO3ra IO3BOHOUYHBIX JKHUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbpHast perynsiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. J[eMCTBHE TOPMOHOB. B3auMOCBS3b
HEPBHOU M 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocrenmme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHEEe CTpoeHue
HaceKoMbIx», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue ctediisy,
«CTpoeHue JNHUCTOBON IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBhas  cucrema», «Koxa», «MpbllieyHas  cucremay,
«BpraenurensHas cucreMa», «OHIOKpUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«Ammynuter»,  «KuiieuHomosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«Ctpoenue miaHapum», «BHyTpeHHeEEe CTpoeHHe O0KAEBOTO 4epBs», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntuny, «HepBHas — cuctema
MJIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaekcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaThl OJHOKJICTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIJIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB o AelcTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KMBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

®opmbl pa3sMHOMKEHHUSI OpPraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs: IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buosornyecknii cmMpiCi
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKEe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE PA3BUTHE JKUBOTHBIX. (CrocoObl
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesza. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIECKOMUTAIOUIUX. 3apOJABIIICBBIE JUCTKU
(racTpynsinus). 3akiaajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHATbHAS WHAYKIUA).
3akiagka IUIaHA CTPOCHHUSI JKUBOTHOTO Kak pe3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. I[locTaomOpuoHanbHbli mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX PACHpPOCTPAHEHUE B MpUpoAE. THUIBI pocTa >KUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOPHOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U uesioBeka. [lepnoasl oHTOreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTNYECKHE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pacteHuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BOWHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJIalud OHTOT€HE3a Y PACTCHUN U )KUBOTHBIX.

JdeMoHCTpaIMuK

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHaIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3zmHOXeHue runipel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humn,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOIOJBHBIX U JABYIOJbHBIX PACTEHUI», «KU3HEHHBIA UK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [TUKI MXa», «  KM3HEHHBIA LIUKII MTATOPOTHUKAY,
«’KM3HEHHBIN IUKII COCHBLY.

O6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHKpOIIpernapaTax».

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — HayKa O HAaCJIEACTBEHHOCTH M H3MEHYHUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS M PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pabotsr H. K. Konwriosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenko,
10. A. ®mwmmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAaK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TEHOTHUIT, (PEHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JlemoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKIY, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi THOPUIOB MepBOTo nokojaeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanuzupytoniee ckpempBanue. [[poMeKyTOUHbINM XapakTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IpY HENOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXIy TreHaMHu. XPOMOCOMHas
TEOpHUsI HACIIECTBEHHOCTH.

['eHeTnka nojia. XpOMOCOMHBIM MEXAHU3M OMpPEAEIECHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HaciienoBanne Npu3HaKoB, CLHETUIEHHBIX C MOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTHYECKUX  TPOIIECCOB, TMOBEACHUS UM  KOTHUTUBHBIX  (YHKIIUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOU HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axkoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«ClemIeHHOe HacleoBaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotun nTuisy,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rHOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOIO HAcCJEIOBAHUSA NPU3HAKOB, MOJIENb JJIs



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MuKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ysibTaToOB  JUTHOPUIHOTO
CKPEIIMBAHUSA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHYMBOCTh. Ponb cpeasl B (popMupoBaHUHM
Moau(UKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYUECKAasE N3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKOW M3MEHYUBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuIbI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUHUPOBAaHHbICE MyTalMHh. SaepHble W
HUToIIa3MaTudeckue Myranud. CoMaTUYecKUe U MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMpOIlecca. 3aKOH TOMOJIOTUYECKUX PSJI0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JleMoHCTpauumn

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

Tabmuupt u  cxembl: «Bugasl usmeHunmBOCTHY», «MoaudukaoHHas
U3MECHYHUBOCTHY, «KomOnHaTHBHas W3MEHYHUBOCTHY, «Meios»,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl MmyTaruity.

OO6opyioBaHue: XMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpuu) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. llocTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckasas padora «Myranuu y apo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uyenoBeka. MexayHapogHas mporpamMma HUCCIEOOBaHUS TE€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11I1P-ananu3a. HaciaencTBeHHbIe 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
OoJe3HM 4YeloBeKa. boJie3HM C HACEeNCTBEHHON Mpe/ipacioyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHYECKUX
3a00eBaHUN 4YenoBeKka. MeauKOo-TeHETHYECKOe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIETKU. [loHATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpYy»Karoleu cpespl. ['enernueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «KapuoTun denoBeka», «MeToJpl U3yuyeHUS T€HETUKU
yesjoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PAJIOB B HACIEICTBEHHON N3MEHUYUBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metonbl cenekMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1YQJIbHBIM. ITarbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENICEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OILIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranusMoB. Mcmonib30BaHHE TEHOMHOTO PEAAKTUPOBAHUS W METOJIOB
pexomOuHanTHBIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jjisi CeIeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brnuskopoicTBEeHHOE — CKpemmBaHue, wid — WHOpumuHr.  HepoacTBenHoe
CKpelMBaHue, Win ayTopuauHr. ['erepo3uc u ero mpuuuHbL. Mcmonbp3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITUN PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBOIOYULY.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH ISl CO3/ITaHUsI HOBBIX COPTOB M THOPHUIOB CEIIbCKOX03SHCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx VIyduleHusl
cywecmseyomux U co30aHus HOB8bIX NOPOO, JUHUU U KPOCCO8, 8 MOM 4Yucie C
NpUMEHeHUeM COBPEMEHHBIX MeMO008 HAYUHBIX UCCIe008AHULL, NepedosblX uoell U
NnepCcneKmuBHbIX MexXHON02U.

JdeMoHCcTpaIMuA

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

Tabnuibl U cxembl: «L{eHTpBI TPOUCXOXKIIEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTenuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanus», «MyTtaresesy.

JlabopaTopHast padora «/3yueHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKeKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHS CEJIEKIIMU PACTEHUU U
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENLHBIM y4acTOK, B TEIJIMYHOE XO34MCTBO, B J1aOOpaTOpHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJbTYPBHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJICOOMEeUeHrue, TMOJyYeHHUE KHCJIOMOJIOYHBIX IMPOIYKTOB,
BUHOjEMe. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOTUYECKHUX
TexHosnorui. [IpousBoacTBo Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CelEKUMH pacTeHuil. [lonyuernue
MOHOKIOHAbHBIX anmumein. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJAUKIIOHATIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.



Texnonoz2uu 0300posieHus, KyITbmusupo8arus U MUKPOKIOHATLHO20 PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoMOCOMHass W Te€HHasg HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JIOCTHKEHHUSI ¥ TEPCIIEKTUBBI XPOMOCOMHON ¥ TEHHOW MHXKEHEPUHN. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaununa. [11[P-
JUarHocThka. MeTaOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBeKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbi. VCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxeHepuss g pa3pabOTKU
(GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUSl KOMILJIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKadoIauHra
JUIS PELICHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJSPHBIX MEXAHU3MOB
¢bynkunonupoBanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnunp! 1 cxemsl: «Vcnoap3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHKEHEpUs».

JlaGopaTopHuasi padora «/3yueHne 00HEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONUOHHBIX NpeIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 HaydHas aedarenbHocTs Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOIOUMH BUIOB 110 Y. J[apBHHY (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunterndeckoir Tteopuu dBomonuu (CTD). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosobe, Y. Hapsun, C. C. UerBepuxos, 1. . IImaneraysen, Ix. Xonaein, /. K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupos (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6ei», «MHoOroodbpasue KyJabTypHBIX (OpM KamycThD», «llopomabl
JIOMAIIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWXKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIC ITOJOKECHHS
CUHTETUYECKON TEOPUH 3BOJTFOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAaups Kak 3JIEMEHTAapHas €IWHHLA 3BOJIOLMH. COBPEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TOMYJSUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHbie (aKTOphl (ABUXKYIIME CHJIbI) HBOJIOUMH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm b6ymouinounozo eopaviuwika. CHudCeHue 2eHemuuecKko2o pa3sHooOpa3usL:
npuuunsl u creocmsus. llposenenue aghghexma opeiigha 2enos 8 6ONLUUX U MATILIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOITYJISALIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBomonud. DopMmbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(zm3pynTuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HuKHOBEHHE NPUCTIOCOOJIEHUI Y OpraHu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl nprcnoco0IeHU y OpraHu3MoB: Mopdosornyeckue, Gu3noaoruyeckue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTPpUUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posb 3BOMIOLIMOHHON OHOJIOTHH B pa3paboTKe HAYYHBIX METOJOB COXPaHEHUS
OounopaszHooOpazus. MUKPOIBOMIONMS U KOABOJIOLMSA MApasUTOB U UX XO3SEB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

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

Tabmumpl 1 cxeMbl: «MyTalliOHHasE HM3MEHYMBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MposiBjIeHUs 3akoHa Xapan—BalinOepray, «IBuxyime
CWJIbl ABOJIIOIUNY, «IKOJOTHYecKass M30JA1Us MONYyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHUIIBI CHOMPCKOM M TMCTBEHHUIIBI JAyPCKO»,
«IlonysIIMOHHBIE BOJHBI YHCIEHHOCTH XWIIHUKOB M KEpTB», «CxeMa JIelCTBUS
€CTECTBEHHOTO 0TOOpay, «PopMbI OOPHOBI 32 CYLIIECTBOBaHHEY, «HIyCTpUaIbHBIHI
MenaHusM», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipemynpexnaromas oOKpacka MKUBOTHBIX», «PU3HOIOTUYECKUE
apantamuny, «lIpucnoco0IeHHOCTh OpPraHu3MOB H €€ OTHOCUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanusy, «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKOJIOTUYECKOE BUA000pa3oBaHUE BUAOB CHHULY, «llonurmmonasl pacTeHHiD»,
«KamycTHo-peneunbiit THOpHUITY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOJIECHUM, yydelia ITUILl U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJIM3KUX BHJIOB, OOpa30BaBLIMXCSA Pa3INYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCTHY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOuMs U €€ pe3yabTaThbl

MeTtonbl  HM3y4dyeHHS MaKpOAIBOMIONUHU. [laneoHTONOTrMYECKHEe  METO[bI
uzydeHus: HBoionuu. llepexonHbie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
SHAEMUKHU U PEIUKTHIL.

OMOpPHUONOrMYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMHU. ['€HEeTMYeCKMEe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOIMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISpHO-T€HETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI TIOCTPOEHUS (PHUIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmensvl yHKYuU.
HeobOpatumocTs 3BoMonMK. AnanTUBHAas paauanus. HepaBHOMEpPHOCTH TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, @. Mrosiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepb»,  «Crerouedans»,  «Punnopute»,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eMin», «Jlpeiid KOHTUHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOPUOHAIBHOIO Pa3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbD, «PyIHUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YEJIOBEKAa MW IIHUMIIaH3e», «lJaBHbBIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJsKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HaydHble TrUMoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpenCcTaBlI€HUsS O 3apPOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxxaeHue >ku3HU U aCTPOOUOIIOTHS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 HeopraHndeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue noaumepoB u3 MmonomepoB. Koaneparnas runotesa A. M. OnapuHna,
rurnore3a mnepBuyHoro OynpoHa JIk. XonneiHa, reHeTHdeckas rumoTe3a [
Ménnepa. Pubosumer (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3yueHus. FickonaeMple OpraHn4eCcKUe OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U AOCOIIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

Havanenbie 3Tanbl OpraHMYecKOM »HBOJIOUUU. [losBIIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue sykapuoT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKACHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOIUM KUBOTHOrO Mupa. OCHOBHBIE apoMOPGO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxnaeHne MICKONUTAOIINX U
nturl. [lpuanun xmoueBoro apomopdoza. OcBoeHne O€CIMO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBeHne U paciBeT XapaKTEPHBIX OPraHU3MOB. YTIJIEOOpa30BaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpaneHus: 6GMopazHooOpas3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Munnep, I'. IOpnu.

Tabnuie u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHMYecKon 3BONMIOLUNY, «CxeMa 00pa30oBaHUSl IYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabd», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTEHUID, «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeuynononoctueiey, «llnockue
yepBu», «YUnenuctonoruey, «PbiOb», «3emMHOBOAHBIEY, «lIpecmbikarommecs,
«lItnupyy, «Miekonuratomuey», «Pa3BuTue )Xu3Hu B apXeMCKou 3pe», «Pa3putne
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BUTHE KU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuyeCcKoro Mupay.



O6opynoBanue: repObapuu pPACTEHUM pA3IWYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIaKHbIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4eJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbiToB Muiiepa—
KOpu 110 n3ydeHuto abnMOreHHOro CUHTE3a OPTaHUYECKUX COSTMHEHHI B IEPBUYHON
atMocdepe».

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

IIpakTnyeckas pabdora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OT/CIIOBY.

IIpakTuyeckas padora «/3yyeHue 0COOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3a7a4 aHTPOMOJIOTUHN. METO Ibl aHTPOTIOJIOTHH.

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

Cx0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.
CBujeTenpcTBa  CXOACTBA  YE€JOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hU3100r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JIBrokymiue cuiibl ((pakTOphl) aHTPONOreHe3a: OMOJIOrHYecKue, COllUalbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOIOTeHe3a. PaHHME 4YenoBeKoOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHBI — OOITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JOIe. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIC
M3TOTOBJIEHUS OpYyAuN TpyAa. HemoBeK NMPAMOXOISIIIMN U IEPBbIA BBIXO/T JIOICH 32
npeneinsl Appuku. YenoBek reiiienbOepreckuil — o0l npejok HeaH 1epTaabCKOTro
YeJIOBEKa M YEJIOBEKAa Pa3syMHOTo. UeNOoBEeK HEaHAEPTAIbCKUUA KAaK BHJ JIIOACH
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbIA COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mnpenenamu Adpuku. IlaneoreHetuka u
najeoreHoOMHuKa.

DBOJIONNS COBPEMEHHOTO dYesnoBeKka. EcTecTBEHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTanvoHHbIN Tiponiece u moauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YeJioBeKa.



Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpYXKAroUIeH Cpebl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEOOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJ0oTunY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «TaIbl HIBOJIFOLUHN YEJIOBEKA», «Pachl yenoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOJIIOTUYECKUMU U OHMOJEHCKUMHU CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢doTtorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yepera 4eJI0BeKa U Yepera MUMIIaH3€e, MOJENb KUCTH YEJI0OBEKA U KUCTH IIMMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTpPOEHHUS CKeJeTa
4eJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHBIX CHCTEM C OKPY Kalolleil cpeaoi

3apoxaeHue U pa3BUTHe 3KoJoruu B Tpyaax A. 'ymOonsara, K. @. Pynwe, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenbl u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKPYXAaIOIIEeH CpeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJI0OATbHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C OMpUpoaor. DPopMHpOBaHUE
DKOJIOTHYECKOMN KYJIbTYPbI U 3KOJIOTUYECKOM IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynee, H. A. Ceseprios, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl sKkonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (akrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudyeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa Ha OPTaHU3MBI. DKOJIOTHUYECKHUE TPYIIIIbI
pacTeHUd M >KUMBOTHBIX [0 OTHOLICHUIO K cBeTy. CurHaiapHas poJyib CBETA.
doTonepuoIn3M.

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

Bnaxnocts kak skonorumdeckuid ¢aktop. IlpucnocoOnenuss pacteHuili K
nojJiep>kaHuio BojHOro Oananca. Knmaccudukamus pacTeHUN MO OTHOIICHUIO K
Bojze. [IpucriocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
rNIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHUYECKUE
0CcOOEHHOCTH cpefl 0OuTaHusi opraHu3MoB. [IpucrnocoOnenHus opraHu3MoB K KM3HU
B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie puUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [ToHsiTue o xu3HeHHOM popme. JKu3HeHHBIE
dbopMbl pacTeHHMl: JEpeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJICTHHE TPaBBhI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a >KU3HH.

buotnueckue hakTopsl. Bumbl OMOTHYECKHUX B3aUMOACHCTBUIN: KOHKYPEHIIUSI,
XUIIHAYECTBO, cUMON03 u ero (opmel. [lapasutusm, kooreparus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJecTBUs  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOACMCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obutanus. [I[pUHIMT KOHKYPEHTHOTO UCKITIOUYEHUS.

JleMoHCTpanun

Tabmunpl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBON CHEKTPY,
«OKOJOTUYECKUE TPYIIBI JKUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeImIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aTanTaluu
KHUBOTHBIX», «Cpeapl o0OWTaHHA OpPraHU3MOBY», «bHONOTHYECKHE PHUTMBI»,
«Kusnennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTEMa XBOWHOro jecay», «llenn nuranusy,
«XHIIHAYECTBOY, «ITapazutuzm», «Konkypenuus», «Cumouosy,
«KommeHcanuzmy.

O6opynoBanue: repbapund pacTEHUHW W IKUBOTHBIX, MPHUCIOCOOICHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOaprn U KOJUIEKIUHU TEIJIONOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYMI, KOJJIEKIUU KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapun MU KOJUICKUMH PACTEHMH M IKUBOTHBIX, OOJIaJalOUIMX YepTamu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (OpPM, KOJUIEKIUHU
KUBOTHBIX, YYACTBYIOIIUX B PAa3JINYHBIX OMOTUUYECKUX B3aUMOJICUCTBUSAX.

JlabopaTtopuass padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUIN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJISA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISLHHU. [lonynsauusa  Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi W TIOJIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckast CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JluHaMyKa momyssiiuu U €€ peryisinus. broTudeckuii mOTeHIMaNl MOMYJISLUH.
MonenupoBaHue JMHAMUKY ronyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUA. Perynsiiys YUCICHHOCTH MOMYJSALUUNA: pojib (PaKTOpOB,



3aBUCSLIMX U HE 3aBUCALIMX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-cTparerun).

[TonsitTue 00 sKonornyeckoil Huie Buaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Huy. [loTeHnnanbHas U peaau30BaHHAsl HUILIN.

Bun xak cucrema nomyisinuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

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

JdeMoHCcTpaIMuA

[Toptper: k. . XaTunHCOH.

Tabmupl W cxeMmbl: «OKOJOTUYECKUE XAPAKTEPUCTUKH TOMYJISIIAN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUPaMHJIBI
nonyysiiun», «CKOpOCTh  3aceleHusi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

OobopynoBanue: repbapuu pacTeHU, KOJJIEKIIUH KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEeMsIH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

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

Oxocucrema kak oTkpbiTas cucrema (A. [x. Tencnu). OyHKIIMOHAIbHBIC
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEAYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB M IOTOK 3HEPTUU
B OKOCUCTEME.

OCHOBHBIE IOKA3aTENH IKOCUCTEMBL. broMacca 1 MpoAyKIus. DKOJIOTHIECKUE
nUpamMUIbl YUCesl, 0MOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTEHHbIC BO3JICUCTBUS Ha
cykueccuu. KnumakcHoe cooOmectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeanos. Ixocucmemvl MyHOp, 1€co8, cmenell, NyCmblHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuwns
ME3K]ly aHTPOIIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 3KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmbi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeToI0IoTUs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JdeMoHCcTpaIMuA
[Toptper: A. [Ix. Tencnn.
Tabmumpt  u cxembl:  «CtpykTypa  OuoleHo3a»,  «OKocHCTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DyHKIMOHAIbHbIC
IpyIIIbI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «llenu
nuTanus (macTOWIHAs, JACTPUTHAs)», «DKOJOTMYECKas MupamMuja YHCE,
«OKonorudeckas mupamua OMOMacChl», «IKOJIOTHUYECKas MUpaMUia dHEPTUNY,
«O0pazoBanue 6osoTay, «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOcie
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocuCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeit, repObapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTECHUH, aKkBapUyM KaK MOJIEITb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypo0od3KOCUCTEMBD».

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

IKCKypcusi «IKCKypcHsl B TUIIMYHBIN OuoreoiieHo3 (B 1yOpaBy, Oepe3HsK,
SJIbHUK, Ha CYXOJIOJIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IDKCKYpCHsI B arposKOCHCTEMY (HA MOJ€ WIH B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000ji0uka 3€MIJIM, T/I€ CYIIECTBYET WIH
CyIIIECTBOBaJIA XKU3Hb. PazBuTHe npejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ coctan. JKuboe
BelecTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rII00aJIbHON dKOCUCTeMBI. J[nHamMudeckoe paBHoBecue B Onochepe. KpyroBopotsl
BEIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTaepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.



3oHanbHOCTHL OHochepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMENIAHHbIE W IIUPOKOJMCTBEHHbIE JI€Ca, CTENU, CaBaHHBI,
MyCThIHU, TPOITUYECKUE JIECa, BEICOKOTOPhs. KiiuMar, pacTUTEIbHBIN U KUBOTHBIN
MHUpP OMOMOB CYIIIH.

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

JleMoHCTpanun

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

Tabmuubl 1 cxembl: «I'eocdhepsl 3emun», «KpyroBopoT azoTa B HNpUpOE»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HpUPOIE»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHbIE OMOMBI cymn», «Knumatnueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHg», « Tponndeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arps3HeHrEe BO3IYITHOM cpebl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE BOIHON
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOT€HHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO MHUpa. OCHOBHBIE MNPUHIMIBLI OXPaHBI MPUPOJIBI.
Kpacasie xkHuru. Oco0o oxpansemblie npupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL YEIOBEUECTBA W MPUPOIBI.
PanmonanpHOE  TPUPOJOMNOJIBL30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOImKME 3aKOHOMEPHOCTH TJIOOAIBHBIX HDKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIECTBUA.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemvol, obecneyugaroujue O00Cmyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoGbl
aKopeadbuIumayuu dKocucmem U cnocooos 60pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMmoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruaApochepb,
«3arpszaenue nouBb», «[lapaukoBbIit AadhexT», «Oco00 oxXpaHseMbIe TPUPOTHBIC
TeppuTOpUn», «MOAEIH YIIPaBIIEMOTO MUPAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMBIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccurickon ®@enepanun, KpacHON KHUT'M peTrroHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTYN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHUS
OOy4YarOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNICHUIO0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHbL 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI 110 OUOJIOTUH JJOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJCHHIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHONICHHWS K KYJbTYPHOMY HACJIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEH MO3WIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOMU NEITEILHOCTH MPHU CO3TaHUH yIESOHBIX
MPOEKTOB, PEIIEHUHM Yy4eOHBIX M TO3HABATEJNbHBIX 3a/a4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TI03HABAaTEIbHBIX M HCCIEAOBATENIbCKUX 337ad, YBaKUTEIBHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKON UJEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHou, roppoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOT'OHALIMOHAJIBHOrO Hapoaa Poccuuy;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIE pElICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHKUE YMOLUOHAIIBHOTO BO3/IEUCTBUS KUBOM MIPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHUMAaHUE U pean3alus 3/0pOBOro 1 6€30macHoro oopasa ku3HH (310pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAH W OTObIXa, perysipHas (Qu3mueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUIATHS BPEIHBIX MPUBBIYEK (YIOTPEOIICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpPEC K pa3inyHbIM chepaM MpodhecCHOHATbHON JEesTeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

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

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KaK HICTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX ITOCJIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbl;

OCO3HAaHHME TJI00aJBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M MyTed HuX
pEeLIeHHUS;

CHOCOOHOCTH UCTIOIB30BaTh IPHUOOPETaEMBbIE MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHUS TIpU  peHIeHHd MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE PAaBHOBECHUA B JKOCHCTEMAaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPEJ OKPYKAIOLIEH MPUPOTHOU
cpene, yMEHHE IMPOrHO3UPOBATh HEOJArOMPHUSITHBIE SKOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUYECKOMN JIEITENbHOCTH 3KOJIOTMUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSL HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ polr B
dbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyXkaloleM MHUpPE KaKk O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOiemM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTHS MEIUIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHus: mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PEecypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIAApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMO
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajiu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHUE JefaTh OOOCHOBAHHBIC 3aKJIOUEHUS HAa OCHOBE HAay4YHBIX (PaKTOB
MMEIOLIUXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIEA0BATEIbCKYIO ACATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEepPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeIMEeTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO MpeameTa «buomaorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHPOBO33PEHUS OOYYaAFOIIMXCS
MEXTUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaXKarolue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKY METOJO0B TIO3HAHUS,
WCITOJIb3yEMbBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHS, SBJICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
WCCIICI0BaHKE, HAOIIOICHNE, H3MEPCHHUE, DKCIIEPUMEHT M APYTHE); YHUBEPCATbHBIC
ydeOHble JehCTBUS (MMO3HABaTEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTUBHBIC),
oOecrieunBaromme GopmupoBaHue yHKITMOHATPHONW TPAMOTHOCTH M COITMATIBLHOM
KOMITETCHIIUM ~ OOYYaOIIMXCSA;, CHOCOOHOCTh OOYYArOIIMXCSI  MCIOJIb30BATh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEILHON M COIIMAILHOMN ITPAKTHUKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0o 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJbHbIC Yy4ueOHBIC JICHCTBUS,
peryJISTUBHBIC YHUBEPCAJIbHBIC YUCOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaagenne YHHUBepPCAJIbHbIMH yueOHBIMU MO3HABAaTEJIbHBIMH
NEUCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYCCKUX TMOHATHH (BBIICIATh UX XapaKTCPHBIC NMPU3HAKH, YCTaHABINBAThH
CBSI3H C APYTUMU TOHSATHSIMH);

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMU IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JIsl 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXICHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS,

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABJICHHS CYIIIECTBEHHBIX
CBA3€Hi W OTHONIEHWH B M3y4aeMbIX OHOJOTHYCCKUX OOBCKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HCTOYHHMKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJEMbl C YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBHUSAX PEAILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJIa/IE€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITOMCKY METO0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPA3JIMYHbIE BUJIBl JACATEIBHOCTA M0 IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI JJI 1I0Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE WJEH, NpEJIaraTb OPUTHHAIBHBIE MOIXOJbl M pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTHYECKUX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(bopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TOUCKE H
otOope Omosornueckor MHGOPMAITH, HEOOXOAMMOU ISl BBHITOJTHEHHS YICOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMYy  TIPEACTABICHHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHBIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTUYeCKUe 3HAaKW W CHUMBOJBI, (HhOpPMYIbI, abOpeBUaTypy, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBHSIMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIaemMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJICHHUS OTHOCUTEIBHO BBIMIOJIHEHUS MpeajiaraeMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MIIMKN IPYTUX YYaCTHHKOB
JIAaJIoTa WA IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHMs, TOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHUS M B3aMMOJICHCTBUSI, TTOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaTIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a/1a4H;

BBIOMpPATh TEMAaTHKy W METOABl COBMECTHBIX JCUCTBHI C y4éToM O0OmUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh TIEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacnpenensaTh poiad ¢ YYETOM MHEHH YYaCTHHKOB, OOCYKIAThb pEe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM M UX
pEIIeHMS B )KU3HEHHBIX U YU€OHBIX CUTYyaITUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX AECHCTBUSX M MOCTYIKAaX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyallUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHIM;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW 3PYIHUIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENbHOW  pedJeKkcud KaKk  OCO3HAHUS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHMUIO;

NPUHUMAaTh MOTHBBI M apryMEHThl JPYTrUX IMpU aHaju3e pe3yJIbTaToB
NEeSATEIbHOCTH;



3) npuHsATHE celOs ¥ APYTUX:

NPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npopuiabHOro  o0ydyeHust — oOywaromuxcs — Ouomormu. OHHM — BKIIIOYAIOT:
cnenuduueckue st OMOIOTUN HayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUM 110
OCBOEHUIO, UHTEPIPETAUN U NpeoOpa30BaHUIO 3HAHWM, BUABI JIEATEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBIX CUTyalnusx. [IpenMeTHble pe3ynbTaThl MPEACTABIEHBI IO
roJiaM U3y4YeHUs.

[TpenmeTHbIe pe3yabTaThl OCBOeHUs yueOHoro npeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MeECT€ U poJu OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAY4YHOW KapTUHBI MHpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI U  pEUNIeHMH NOpoOJIeM  palMOHAJIBHOIO
IPUPOJIOTIOIB30BaHUS, O BKJIAJIE POCCUICKUX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIIMe OUOJIOTHYECKHME TEPMHHBI W TOHATUS (KU3Hb, KIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSIus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M PAa3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMmocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHO0Opa3us
IIOTOMKOB II€PBOT0O IIOKOJIEHUS, PACUICIUIEHUs, YUCTOTHl T'aMET, HE3aBHUCUMOIO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSAOB B HACJIEICTBEHHOU
n3menunBoctu H. M. BaBunoBa), mpUHIMUIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJ€HUE OCHOBHBIMU METOAAMH HAyYHOIO IIO3HAHUS, MHCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEIOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIE NIPU3HAKU: BUPYCOB, KIIETOK TPOKAPUOT U
AYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM YHCIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



NPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHX
IPOLIECCOB: 0OMEHA BelIeCTB (MeTab0IM3M), MPEBPALLEHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOTreHe3a, IMOPUOTeHe3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pPa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMu M CHCTEMaMU OpPraHOB Yy pACTEHUM, >KMBOTHBIX M YEJOBEKa U HUX
GyHKUMSIMH, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IMKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHAIBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpeJibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYUTEIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4H, BBISBISATH IPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHE paboThl, COOIHOAATh
npaBuiia npu paboTe ¢ ydeOHBIM U J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpenacTBamMu, (GOpMyIupys Ledb HCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHWBATh JTHUYECKHE AacCIeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUHN U MEIUIMHBI (KJIOHHPOBAHUE, UCKYCCTBEHHOE OILIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
NeATEIbHOCTH B 00JacTH OMOJOTUH, MEAUIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUH,
CEJIbCKOI'O XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIyOJIaTh MO3HABATENIbHBIHI
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpenmeTHBIe pe3ynbTaThl OCBOCHMS y4ueOHOTO Tipeamera «buonorus» B 11
KJlacce NOJIKHBI OTPAXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpa, B MO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTHMYECKHX
mpoOJeM dYelnoBeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOIIOIH30BaHUS, U B (HDOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpeNeNICHHs] M TOHUMAHHUE CYHIHOCTA OCHOBOIIOJATaloUMX OHOJOTMYECKUX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OHOIOTUUECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ounocdepe), 3akonbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
AKOJIOTUYECKON THUpaMUbl IHEPTUM), rumnotres3bl (rumoreza «mupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJIaMHM  HAy4YHOrO  IO3HAHMA,
MCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM M Oumocdepbl, CTaOUIM3UPYIOIIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTEeCTBEHHOTO 0TOOPa, aJUIONMATPUUECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHMUs,
BIIMSHUSL ~ JABWXKYIIMX  CHAJl  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HaIllpaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3UM MEXIY TMPOIECCAMU HBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OMOTHYCCKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUN B SKOCUCTEMAX CBOECU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl 1I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, CAMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 3a]]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBICHUSMU, IeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPAKTUYECKHUE padOThI, COOIHOAATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpenacTBamMH, (GOpMYyIUPYs IeJdb HCCICIOBAHMs, AHAIW3UPOBATH IOTYICHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW padoTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOILECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(epeHIUsIX;

YMEHHE OIICHHWBATh TUTIOTE3bl U TEOPHH O TMPOUCXOXKICHUH KU3HU, YEIOBEKa
M YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHON
NEeSATEILHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONB30BAHUS, MEAUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3MWCTBA, IHIIEBOU
IPOMBINIJICHHOCTH, YIUIyOJIsATh TO3HABATEIbHBIA HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  Mpodeccuu U MPOJOJIKEHHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM nuu(poBLIe
Ne ni/m P Kourpoububle IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 BHOOMIS KAK HAVKa 1 https://lesson.academy-
YK content.myschool.edu.ru/06/05
2 JKH1BBIE CHCTEMBI U X U3VUEHHE 2 https://lesson.academy-
v content.myschool.edu.ru/06/05
https://lesson.academy-
3 b 2 0.5
HOTIOTHA KICTKH content.myschool.edu.ru/06/05
4 XuUMHYeCKasd OpraHu3anna KJIeTKN 10 1 https://lesson.academy-
P 1 content.myschool.edu.ru/06/05
5 Crpoere 1 yHKIIH KIeTKH 8 9 https://lesson.academy-
P YHKI T content.myschool.edu.ru/06/05
OOMeH BelecTB U MpeBpalieHue YHEPTruu https://lesson.academy-
6 9 1
B KJIETKE content.myschool.edu.ru/06/05
Hacnencreennas unpopmanus u https://lesson.academy-
7 . 9 0.5
peanusanus e€ B KJIIETKE content.myschool.edu.ru/06/05
8 JKM3HEHHBIA UK KIETKA 6 1 https://lesson.academy-
1 content.myschool.edu.ru/06/05
https://lesson.academy-
9 17 15
Crpoenue 1 GYHKINH OPraHu3MOB content.myschool.edu.ru/06/05
10 PasMHOXEHME 1 Pa3BUTHE OPTaHU3MOB 8 15 https://lesson.academy-
p p ' content.myschool.edu.ru/06/05
11 ['eneTrka — HayKa O HACIEICTBEHHOCTH U 5 05 https://lesson.academy-

HN3MCHYUBOCTHU OPTaHN3MOB

content.myschool.edu.ru/06/05
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https://lesson.academy-

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 content.myschool.edu.ru/06/05

13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 https://lesson.academy-
content.myschool.edu.ru/06/05

https://lesson.academy-
14 T'eneruia uenosexa 3 0.5 content.myschool.edu.ru/06/05
15 Cenexuns opramsyon 4 ) contnt myschool e nyoe05

16 brorexHonorusa u cuHTETUUECKAS 4 https://lesson.academy-
ouoJIorug content.myschool.edu.ru/06/05

17 PesepBHOE BpeMs 1 https://lesson.academy-
content.myschool.edu.ru/06/05

OBIIEE KOJIMYECTBO YACOB I10 102 13

[TPOT'PAMME
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne i/l P Kounrpoubusie IIpakTuueckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 https://lesson.academy-
MIPEACTABICHUI B OMOJIOTUH content.myschool.edu.ru/06/05
2 MuxkposBosronus U €€ pe3yiabTaThl 14 2 https://lesson.academy-
p H pesy content.myschool.edu.ru/06/05
3 MaxkposBoronus U €€ pe3yiabTaThl 6 https://lesson.academy-
p 1 pesy content.myschool.edu.ru/06/05
4 [IpoucxoxaeHue U pa3BUTHE )KU3HU HA 15 15 https://lesson.academy-
3emie ' content.myschool.edu.ru/06/05
IIpoucxoxneHne yenoBeka — https://lesson.academy-
5 10 1
aHTPOIIOrCHE3 content.myschool.edu.ru/06/05
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHUSIX
6 OPraHu3MOB U HAJIOPTraHU3MEHHBIX 3 0.5 https://lesson.academy-
p 71op . . ' content.myschool.edu.ru/06/05
CHCTEM C OKpY>KaloIel cpeaoi
https://lesson.academy-
7 1.
Opranm3mbl 1 cpesia 0OnTaHmA 9 S content.myschool.edu.ru/06/05
8 DKOJIOTUS BUIIOB U IONYJISIIUNA 9 0.5 https://lesson.academy-
A y ' content.myschool.edu.ru/06/05
DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE https://lesson.academy-
9 12 0.5
CHUCTEMBI content.myschool.edu.ru/06/05
https://lesson.academy-
1 b —
0 mocepa — r1odanbHas SKocHCTeMa 6 content.myschool.edu.ru/06/05
https://lesson.academy-
11 YenoBek U OKpysKarolas cpeaa 6

content.myschool.edu.ru/06/05
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12

Pe3epBHOE Bpemst

https://lesson.academy-

content.myschool.edu.ru/06/05

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

102

7.5



https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunyecTBo 4acoB DJ1eKTPOHHBbIE U (PPOBHIE
Ne Jara P unpp
Tema ypoka Kourpoabnble IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero H3Y4YeHH S
padoThbI padoThbI pecypcbl
buosorus kak KOMIUIEKCHas HayKa
1 1 KaK 4aCTh COBPEMEHHOIO 1 nttps:/flesson academy-
p content.myschool.edu.ru/06/05
obmiecTBa
2 JKuBbIe cCTEMBI M X CBOWCTBA 1 https://lesson.academy-
content.myschool.edu.ru/06/05
3 YpoBHEBas Opranu3anusi >KUBbIX 1 https://lesson.academy-
CUCTEM content.myschool.edu.ru/06/05
4 Hctopust OTKpBITUS U U3YUYEHHUS 1 https://lesson.academy-
xietku. Kneroynas reopus content.myschool.edu.ru/06/05
Meroasl MOJIEKYJIAPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTnueckas padbora «M3yuenue
5 METO/IOB KJIETOYHON OMOJIOrHH 1 0.5 nttps://lesson academy-
a ' content.myschool.edu.ru/06/05
(xpomarorpadus, 3nexTpodopes,
muddepeHraIbHOe
ueHtpudyruposanue, [1LP)»
6 XUMHUUYECKUN COCTaB KJIETKU 1 https://lesson.academy-
content.myschool.edu.ru/06/05
F MuHepanbHbIE BEIIECTBA KIETKH, 1 https://lesson.academy-
ux Ouosnoruyeckas poib content.myschool.edu.ru/06/05
3 Oprannueckue BeIiecTBa KJIETKU 1 05 https://lesson.academy-

— 6enku. JlabopaTopHas pabora

content.myschool.edu.ru/06/05
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«Ob6Hapyx)eHHne 6EJIKOB ¢
MIOMOIIBIO KAYECTBEHHBIX
peaKkuuii»

CoiicTBa, KaccupuKanys u

https://lesson.academy-

o ¢byHKIMN O6EIKOB content.myschool.edu.ru/06/05
Opranuueckue BelecTBa KIETKH https://lesson.academy-
10
— YTJIEBOJBI content.myschool.edu.ru/06/05
1 Opranuueckue BelecTBa KIECTKU https://lesson.academy-
— JTUANAOBI content.myschool.edu.ru/06/05
Hyxnennossie kucnorsl. JITHK u
PHK. JIabopatopnas pabora
12 «HcenenoBanue HYKIEHHOBBIX 0.5 https://lesson.academy-
& yrI ' content.myschool.edu.ru/06/05
KHCJIOT, BEIIETIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY
Crpoenue u ki ATO.
13 ﬂTp e i JE;ZI;H Tppocdars https://lesson.academy-
pyT YK TP content.myschool.edu.ru/06/05
(HT®)
CexBenupoBanue JIHK. Meroasl
14 T€HOMMKH, TPAHCKPUIITOMUKHA https://lesson.academy-
- TP P ’ content.myschool.edu.ru/06/05
MIPOTEOMUKHA
15 MeToasl CTPYKTYPHOI OMOJIOTHA https://lesson.academy-
A PYKTYP content.myschool.edu.ru/06/05
16 Tunsl kietok. [IpokapuoTnueckas https://lesson.academy-
KJIeTKa content.myschool.edu.ru/06/05
CrtpoeHnue 3yKapuoTHYECKON
17 kieTku. [IpakTudeckas padbora 05 https://lesson.academy-

«M3yueHne CBOMCTB KJIETOYHOMN
MeMOpaHbI»

content.myschool.edu.ru/06/05
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https://lesson.academy-

18 HosepxiocTHEIi anmapat wieTiH content.myschool.edu.ru/06/05
OnHomMeMOpaHHBIE OPraHOU B
knetku. [Ipaktuyeckas padora
19 «M3ydenue TBUKECHUS 0.5 hitpsiiflesson.acacemy -
content.myschool.edu.ru/06/05
UTOITIa3MBbI B paCTUTCIIbHBIX
KJIETKaX»
ITonmyaBTOHOMHBIE OPraHOUIbI
KJICTKHU: MUTOXOHAPUH, IIACTUABI.
Jlaboparopras pabora https://lesson.academy-
20 0.5
«MccnenoBanue mia3mosnsa u content.myschool.edu.ru/06/05
JIETIIa3MOJIH3a B PaCTUTENIbHBIX
KJIETKaX)
21 HememOpanHbie opranou bt https://lesson.academy-
KJIETKH content.myschool.edu.ru/06/05
22 CrpoeHne u dyHKIHH A1pa https://lesson.academy-
content.myschool.edu.ru/06/05
CpaBHuTENIbHAsA XapaKTEPUCTUKA
23 KJIETOK 3yKapHoT. JlabopaTtopHas 05 https://lesson.academy-
pabota «M3ydyeHue cTpoeHHs content.myschool.edu.ru/06/05
KJIETOK Pa3NUYHBIX OPTaHU3MOBY
ACCI/IMI/IJ'ISIIII/IH U JUCCUMUIIAIUA —
JIB€ CTOPOHBI MeTaboan3Ma. Turb
obOMmeHa BemiectB. JlabopaTopHas
https://lesson.academy-
24 pabota «M3ydyenue

KaTaJTUTHYECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajasbl)»

content.myschool.edu.ru/06/05
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DepMEHTaTUBHBIN XapaKTep
peaxkuuii KJIeTOYHOTro
MeTtabosm3ma. JlaboparopHas
pabora «3yuenue

https://lesson.academy-

25 0.5
(hepMEHTATUBHOTO PACIICTUICHHS content.myschool.edu.ru/06/05
MepOKCHUIa BOJOPOJIa B
PACTUTEIBHBIX U KUBOTHBIX
KJIETKaxX»

26 benku-akTUBaTOpHI U OCIKHU- https://lesson.academy-
WHTUOUTOPHI content.myschool.edu.ru/06/05
ABTOTPOGHBIIA TUTT OOMEHA https://lesson.academy-

27
BELICCTB content.myschool.edu.ru/06/05

o8 DOTOCHHTES https://lesson.academy-

content.myschool.edu.ru/06/05
XemocuHnre3. JlaboparopHas

29 abora «CpaBHEHHE MPOIECCOB 0.5 https://lesson.academy-

P P pott ' content.myschool.edu.ru/06/05
(hoToCHMHTE3a U XEMOCHHTE3a)»

AHa’poOHbBIE OpraHu3Mbl. Bubl

oposxenus. JlabopaTopHast pabota https://lesson.academy-

30
«CpaBHEeHHE TPOLIECCOB OPOKEHUS content.myschool.edu.ru/06/05
U JIBIXaHUS

31 AspoOHBIE OpraHU3MbI. JTaIbl https://lesson.academy-
SHEPreTHYecKoro ooMeHa content.myschool.edu.ru/06/05
DHeprusi MeMOpaHHOTO TPaJUeHTa

32 npotoHoB. CuHTe3 AT®: padota https://lesson.academy-

P N P content.myschool.edu.ru/06/05
npoToHHON AT®-cuHTa3bI
https://lesson.academy-
33 Peaknium MaTpuyHOTO CHHTE3a

content.myschool.edu.ru/06/05
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Tpanckpunuus — MaTpUYHbIA

https://lesson.academy-

34
cunte3 PHK content.myschool.edu.ru/06/05
35 T aHCIALIS 1 &8 STALLI https://lesson.academy-
P H content.myschool.edu.ru/06/05
36 KoaupoBanue amunokuciot. Posib https://lesson.academy-
prubocoM B OMOCUHTE3€E OeKa content.myschool.edu.ru/06/05
37 Opranuzanys reHoma y mpokapuoT https://lesson.academy-
U 9yKapHoT content.myschool.edu.ru/06/05
38 MonekynsapHble MEXaHU3MBbI https://lesson.academy-
JKCIPECCUH T€HOB Y 3YKapuOT content.myschool.edu.ru/06/05
Bupycbl — BHeKJIeTOUHbBIE (POPMBI
YKU3HHM M OOJIMTaTHBIE TTapa3UThI. https://lesson.academy-
39 0.5
[IpakTuueckas pabora «Co3nanue content.myschool.edu.ru/06/05
MOJIEIIM BUPYCa»
BupycHrbie 3a601eBaHus Yen0BeKa, https://lesson.academy-
40 .
’KUBOTHBIX, PACTCHUI content.myschool.edu.ru/06/05
41 Hanorexnonoruu B 6u0ja0ruu u https://lesson.academy-
MEIUIMHE content.myschool.edu.ru/06/05
42 JKu3HEeHHBIN UKIT KIETKH nttps://lesson academy-
H content.myschool.edu.ru/06/05
https://lesson.academy-
4 M i HK
3 ATpHHHBIA CHHTE3 /1 content.myschool.edu.ru/06/05
Xpomocomel. JIabopartopHas
44 abora «/3ydeHne xpomocoM Ha 0.5 fttpeiilessor academy-
P i P ' content.myschool.edu.ru/06/05
TOTOBBIX MUKPOTIpErapaTax»
https://lesson.academy-
45 Jlenenue KICTKH — MHTO3

content.myschool.edu.ru/06/05
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Tunsl kietok. Kapuokunes u
nutokune3. JlaboparopHas padora

https://lesson.academy-

46 Hab. eHue e 0.5
(HADTIOACHIE MUTO34 B IICTRaX content.myschool.edu.ru/06/05
KOHYHMKa KOpeIKa Jiyka (Ha
TOTOBBIX MUKpOIIpEIapaTax )»
47 Perynsuus ;KM3HEHHOTO LIMKJIA https://lesson.academy-
KJIETOK content.myschool.edu.ru/06/05
48 Oprauusm Kak equHoe 1eJI0e https://lesson.academy-
p e 1 content.myschool.edu.ru/06/05
Txanu pactenuii. JlaboparopHas
49 abora «3yueHue TKaHeH 0.5 https://lesson.academy-
p . i ' content.myschool.edu.ru/06/05
pacTeHui»
TkaHU )XUBOTHBIX U YEJIOBEKA. https:// d
ps://lesson.academy-
50 JIab 3] 51 0.5
a OpvampHaﬂ paboTa «isyHerme content.myschool.edu.ru/06/05
TKaHEH KUBOTHBIX)
Opransl. CucTeMbl OpraHoB.
51 Jlabopartopuas padora «3yuenune 0.5 https://lesson.academy-
patop p ya ' content.myschool.edu.ru/06/05
OpraHoOB I[BETKOBOT'O PACTEHUS
50 OlODa Te/1a ODFAHI3MOE https://lesson.academy-
P P content.myschool.edu.ru/06/05
53 JBUIKEHIE OPrAHH3MOB https://lesson.academy-
P content.myschool.edu.ru/06/05
o4 [Intanue oprann3sMoB
[Turanne MO3BOHOYHBIX
55 *KUBOTHBIX. [IniieBapuTenbHas
CHCTEMA YEI0BEKA
https://lesson.academy-
56 JlpIxaHue OpraHu3MoB

content.myschool.edu.ru/06/05



https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05
https://lesson.academy-content.myschool.edu.ru/06/05

I[BIX&HI/IC IIO3BOHOYHBIX

https://lesson.academy-

o JKMBOTHBIX M YEJIOBEKa content.myschool.edu.ru/06/05
58 TpaHCcOpT BEIECTB y OPraHU3MOB https://lesson.academy-
content.myschool.edu.ru/06/05
KpoBeHocHas cucrema
59 ITO3BOHOYHBIX KHUBOTHBIX U https://lesson.academy-
content.myschool.edu.ru/06/05
YyeaoBeKa
60 Bblee e y OprauH3MoB https://lesson.academy-
content.myschool.edu.ru/06/05
61 3aumTa y OpraHusMon https://lesson.academy-
content.myschool.edu.ru/06/05
62 HMimMyHHas cuctema 4yeioBeka Itipsdflessor asdlery-
content.myschool.edu.ru/06/05
Paznpaxumocts u perynsuus y https://lesson.academy-
63
OpraHu3MOB content.myschool.edu.ru/06/05
I'ymopanbsHas perynsamus u
64 3IZa01prHHaﬂ (I:)I/ICZCMa KUBOTHBIX https:dflessor asaery-
content.myschool.edu.ru/06/05
1 4eJoBeKa
65 ®opMbI pa3MHOKEHHUST OPTaHU3MOB https:dflessor asaery-
content.myschool.edu.ru/06/05
66 TTotoBoe pasMHOKeHHe https://lesson.academy-
content.myschool.edu.ru/06/05
. https://lesson.academy-
67 Meiios content.myschool.edu.ru/06/05
I'amerorenes. O6pazoBaHue u
Pa3BUTHUE MOJIOBBIX KIIETOK. httos://lesson.academy-
68 JlaGopatopnas pabora «3yuenue 0.5

CTPOEHHMSI MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»

content.myschool.edu.ru/06/05
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NupuBuyanbHOE pa3BUTHE

https://lesson.academy-

69
OpraHu3MOB — OHTOT'€HE3 content.myschool.edu.ru/06/05

70 3akJajKa OpraHoB U TKaHEH U3 https://lesson.academy-
3apOJIBILIEBBIX JIUCTKOB content.myschool.edu.ru/06/05
PocT u pa3Butue )KMBOTHBIX.

JlaGopaTopHas paboTta

71 «BplIsBrIEHUE TPU3HAKOB CXOJICTBA 0.5 https://lesson.academy-

. p a ' content.myschool.edu.ru/06/05
3apobIlIel TO3BOHOYHBIX
KUBOTHBIX)»
Pa3muoOxkeHMe u pa3BuTue

7 pactenuii. JlabopaTopHas pabora 05 https://lesson.academy-
«CTpOeHHE OPraHOB Pa3MHOKEHUS ' content.myschool.edu.ru/06/05
BBICILIUX PACTCHUN»

73 Hctopus ctaHOBIEHUS ¥ pa3BUTHUS https://lesson.academy-
T€HETUKU KaK HayKu content.myschool.edu.ru/06/05
OcCHOBHBIE TTOHSTHUSI U CUMBOJIBI

74 reHetuku. Jlaboparopnas pabora 05 https://lesson.academy-
«Jlpo3oduina kak 0ObEKT ' content.myschool.edu.ru/06/05
T€HETUYECKUX MCCIIEIOBAHUI
3aKOHOMEPHOCTU HACIEIOBaHUS
pu3HaKoB. MoHOrubpuaHOE

75 ckpemnBanue. [Ipaktnueckas 05 https://lesson.academy-
pabota "U3yueHune pe3ynbTaToB ' content.myschool.edu.ru/06/05
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
apo3oduisr”

76 [uTosnornyeckre 0CHOBBI https://lesson.academy-

MOHOFI/I6pHJIHOFO CKpCIIUBaHHUA

content.myschool.edu.ru/06/05
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AHanu3upymrolee CKpeluuBaHue.

https://lesson.academy-

77
Henonnoe nomunupoBanue content.myschool.edu.ru/06/05
JluruOpuiHoe CKpeBaHme.

78 [TpakTuueckas pabora «3ydyeHue 05 https://lesson.academy-
PE3yNIbTaTOB TUTHOPUIHOTO ' content.myschool.edu.ru/06/05
CKpEUIMBAHUA y APO30(UITBI»

79 ILluTonornyeckre OCHOBBI https://lesson.academy-
JTUTHOPUTHOTO CKPEITUBAHUS content.myschool.edu.ru/06/05
CuensieHHOE HacleI0BaHUE https://lesson.academy-

80
MPU3HAKOB content.myschool.edu.ru/06/05

81 XpOoMOCOMHasi TEOpUs https://lesson.academy-
HACJIEeACTBEHHOCTH content.myschool.edu.ru/06/05

82 r https://lesson.academy-

cHetiia noja content.myschool.edu.ru/06/05

83 r https://lesson.academy-

CHOTHIT Rait etocTHas cHerema content.myschool.edu.ru/06/05

84 I'eneTnueckunii KOHTPOJIb PA3BUTHS https://lesson.academy-
pacTeHuH, KUBOTHBIX U YEJIOBEKA content.myschool.edu.ru/06/05
N3menunBOCTh IPU3HAKOB. Buabl https://lesson.academy-

85
U3MEHYHUBOCTH content.myschool.edu.ru/06/05

86 MoaudukanroHHas https://lesson.academy-
U3MEHYNBOCTD content.myschool.edu.ru/06/05
BaprannonHsli psaa u
BapuallMOHHas KpUBasl.

87 JlaboparopHnast pabota 05 https://lesson.academy-

«MccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PHUKAITMTOHHOM
n3MeHUUBOCTH. [locTpoeHue

content.myschool.edu.ru/06/05
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BApUALIMOHHOTO psijia U
BapHallMOHHOW KPUBOM»

I'enoTunuyeckas N3MEHYNBOCTb.

https://lesson.academy-

88 KoMOuHaTuBHAsI H3MEHUYUBOCTH content.myschool.edu.ru/06/05
MyTaunoHHast U3MEHUYHUBOCTb.

89 [IpakTrueckas padota «MyTtanuu 05 https://lesson.academy-

y 1p0o30(huiibl (Ha TOTOBBIX content.myschool.edu.ru/06/05
MUKpOIpernaparax)»
3aKOHOMEPHOCTH MYTAI[MOHHOTO
90 HpOL[eCCEI.pBHI/IFeHe”}F];KI;. " https://lesson.academy-
content.myschool.edu.ru/06/05
SMUTCHOMUKA
['enernka yenoseka.

o1 [IpakTrueckas pabota 05 https://lesson.academy-
«CocTaBiieHUE U aHAIIU3 content.myschool.edu.ru/06/05
POIOCIOBHOM»

92 Metoabl METUIIMHCKOW T€HETUKH https://lesson.academy-

content.myschool.edu.ru/06/05
3HavueHNe MEIUIIMHCKON T€HETUKHU
B MPEIOTBPAILICHUY U JICUCHUHN https://lesson.academy-

93 .

TreHETUYECKUX 3a00JIeBaHU content.myschool.edu.ru/06/05
YeJoBeKa
OCHOBHBIE OHSTHS CEJIEKIUU.

94 JlaGopaTopnas pabora «3yueHue 05 https://lesson.academy-
COpPTOB KYJIbTYPHBIX PACTEHUN U content.myschool.edu.ru/06/05
MOPO/T IOMAIITHUX KHBOTHBIX)

MeTob! ceneKIIMOHHOM paboThl.
95 JlaGopatopnas pabora «3yuenue 0.5 il sy

METOJ0B CCICKIINU paCTeHHﬁ))

content.myschool.edu.ru/06/05
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JIOCTHIKEHMS CEJIEKIIMU PACTCHUI

https://lesson.academy-

% 11 FKHIBOTHDIX. HpaKmquKaﬂ“ 1 content.myschool.edu.ru/06/05
pabora «IIpuBUBKa pacTeHMIN»
CoxpaHeHnue, n3y4eHue u
97 HCIIOJIb30BAHUE T€HETUUYCCKUX 1 https://lesson.academy-
. content.myschool.edu.ru/06/05
pecypcoB
buorexHoorus Kak Hayka u
OTpaciib TPOU3BOJICTBA. https://lesson.academy-
98 1 0.5
[IpaxTuueckas padora «M3yuenue content.myschool.edu.ru/06/05
00BEKTOB OMOTEXHOIOTHH
99 OcCHOBHBIE HaINlpaBJICHUS 1 https://lesson.academy-
CUHTETHYCCKOW OMOJIOTHH content.myschool.edu.ru/06/05
XpOMOCOMHas M TeHHas https://lesson.academy-
100 1
WHXXEHEPUS content.myschool.edu.ru/06/05
https://lesson.academy-
101 Memununckue Guotexnosorun 1 content.myschool.edu.ru/06/05
PeseprHEIit ypok. ITopTOpeHue,
102 6 6p . ypH TeMATI Z s 1 https://lesson.academy-
000 mve & cnere 3al content.myschool.edu.ru/06/05
3HAHUUN
OBIIEE KOJIMYECTBO YACOB I10
- 102 13.5

I[TPOTPAMME
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpa3zoBaTe/IbHbIE
n/n Bcero U3YyYeHUS
padoThbI padoThbI pecypcbl
1 DBoJolIMoHHAs Teopust Y. 1 https://lesson.academy-
JlapBuna content.myschool.edu.ru/06/05
5 JIBrKyIIM€E CUJTBI 3BOJIIOLIMHU 1 https://lesson.academy-
BHU10B 110 Y. J[apBuHy content.myschool.edu.ru/06/05
Bbopn0a 3a cyiiecTBoBaHueE,
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 hitps:iflesson.academy-
Y content.myschool.edu.ru/06/05
otbop
4 DopMUPOBAHUE CUHTETUYECKOMN 1 https://lesson.academy-
TEOPHUH 3BOJIIOLUN content.myschool.edu.ru/06/05
DTansl 3BOIIOIMOHHOTO
5 npolecca: MUKPO3BOIIIOIHNS U 1 https:/Jlesson.academy-
port ' P H content.myschool.edu.ru/06/05
MaKpOIBOTIOIUS
5 [HonynAuus — sreMeHTapHas 1 https://lesson.academy-
€MHHULIA BOJFOLINU content.myschool.edu.ru/06/05
3aKOH TeHETHYECKOTO PAaBHOBECHS
k. Xapau, B. BaiinOepra.
7 ﬁa 60 aI; g has pabora P 1 05 https://lesson.academy-
patoprai p ' content.myschool.edu.ru/06/05
«BplIsBIEHNE U3MEHYHBOCTH Y
0cobeif 0THOTO BUIa»
DneMeHTapHbIe (PaKTOPHI https://lesson.academy-
8 1
JBOJIIOLUA content.myschool.edu.ru/06/05
9 Dddext ocnoBarens. Ipdext 1 https://lesson.academy-
OYTBIJIOYHOTO TOPJIBIIIKA content.myschool.edu.ru/06/05
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Murpauuu. M3onaumun

https://lesson.academy-

10 H: e e
monyJi: reorpagueckas, content.myschool.edu.ru/06/05
Oumoyiornueckas
EctectBenHsbIit oTOOp —
11 HaTpaBIOMIH (aKTo https://lesson.academy-
p = p content.myschool.edu.ru/06/05
3BOJIIOIAN
12 Homosoii 0160 https://lesson.academy-
p content.myschool.edu.ru/06/05
[Tpucrnoco06aeHHOCTh OPraHM3MOB
KaK pe3yJlbTaT MUKPOIBOIIOIUH.
13 JlabopaTopHnas pabora «M3yueHue 0.5 https://lesson.academy-
paTopHai p i . ' content.myschool.edu.ru/06/05
apoMop(h030B U HIUOAAANITAIIUN Y
pPacTEHUN U KUBOTHBIX)»
[Ipumeps! npucnocobaeHuit y
OpraHu3MoB: Mopdosoruyeckue,
(hu3MoIIOrHYECKHeE,
OMOXMMUYECKHUE, TTOBEICHUECKHUE. https://lesson.academy-
14 0.5
JlaboparopHnast pabota content.myschool.edu.ru/06/05
«[IpucnocobnaeHnss OpraHu3MoB U
X OTHOCUTCJIbHAA
11eTIECO00Pa3HOCTH»
Bun, ero kputepuu u CTpyKTypa.
JlaboparopHnast pabota https://lesson.academy-
15 0.5
«CpaBHeHHE BUOB 10 content.myschool.edu.ru/06/05
MOP(OJIOTHIECKOMY KPUTEPHIOH
16 C - https://lesson.academy-
TPYKTYP . content.myschool.edu.ru/06/05
17 Bunoo6pa3oBanue kak pe3ynbTar https://lesson.academy-

MHKPOI3BOJJIOLUHA

content.myschool.edu.ru/06/05
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CBs13b MUKPO3BOJIIOIUY U

https://lesson.academy-

18
SIUIEMUOIOTUNA content.myschool.edu.ru/06/05
Makpo3Bosronus.

19 [TaneoHTOIOrNYECKHE METOIbI nttps:/flesson academy-

s content.myschool.edu.ru/06/05
M3Yy4YEHUs IBOJTIOLIUN

20 buoreorpaduueckre MeTo b1 https://lesson.academy-
W3yYEHUS SBOJIIOIUU content.myschool.edu.ru/06/05
DOMOpPHOJIOTHYECKUE U

21 CPaBHUTEIHLHO-MOP(HOIOTHIECCKHE https://lesson.academy-

p p content.myschool.edu.ru/06/05
METO/IbI U3yUYEHHS IBOJIOIUU
MonekynsapHO-TEHETUYECKHUE,

29 OMOXMMHYCCKUC U https://lesson.academy-
MaTeMaTHYECKUE METOBI content.myschool.edu.ru/06/05
W3YYEHHUS SBOJIOINH
OO01mmure 3aKOHOMEPHOCTH https://lesson.academy-

23
JBOJTIOLUHU content.myschool.edu.ru/06/05
AnanTuBHas paauanus.

24 HepaBnome IfI)OCTb TEMIIOB https://lesson.academy-

p p content.myschool.edu.ru/06/05
9BOJTIOLIUA

o5 Hayynsle runoresst https://lesson.academy-
MIPOUCXOXKACHUS )KM3HU Ha 3emiie content.myschool.edu.ru/06/05

26 JloHay4yHbI€ PEACTABIEHUS O https://lesson.academy-
3apOKICHUU KU3HU content.myschool.edu.ru/06/05

27 OCHOBHBIE ITaIbI https://lesson.academy-
HEOPraHWYECKOUN 3BOTIOLIHHI content.myschool.edu.ru/06/05

https://lesson.academy-

28 ['umoTe3s! 3apoKACHNUS )KU3HA

content.myschool.edu.ru/06/05
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HcTopus 3emau 1 METO/IBI €€
n3ydyenus. Jlaboparopnas pabora

https://lesson.academy-

29 «M3yyeHne 1 onucaHue 0.5
ya content.myschool.edu.ru/06/05
HCKOITAEMBIX OCTATKOB JPEBHUX
OpraHU3MOB»
HauanbHbie 3Tanbl opraHnyecKoin https://lesson.academy-
30
SBOJTIOIUHU content.myschool.edu.ru/06/05
31 S BOIIOLS 3VKADHOT https://lesson.academy-
1 ykap content.myschool.edu.ru/06/05
OCHOBHBIE 3TaIbl PBOIIOLAN
pPacTUTEIBHOTO MUpA.
32 IIpakTuueckas padora «3yuenue 0.5 https://lesson.academy-
p N p i ' content.myschool.edu.ru/06/05
0CcOOEHHOCTEH CTPOCHHS
pacTeHUH pa3HbIX OTAEIIOBY
OCHOBHBIE dTaIbl DBOJIIOLINU https://lesson.academy-
33
YKUBOTHOTO MHUpa content.myschool.edu.ru/06/05
DBOIOLHUS )KUBOTHBIX.
[IpakTruyeckas padora «M3yueHue https://lesson.academy-
34 . 0.5
0COOEHHOCTEH CTpOeHUS content.myschool.edu.ru/06/05
MO3BOHOYHEBIX KUBOTHBIX)
35 PasButne xu3Hu Ha 3emie 1o https://lesson.academy-
Jpam U nepuojam content.myschool.edu.ru/06/05
MaccoBble BBIMUPAHHS —
36 HKOJIOTUYECKUE KPUIUCHI https://lesson.academy-
p content.myschool.edu.ru/06/05
MIPOIILIIOTO
37 CoBpeMeHHbIN IKOTOTHYECKUI https://lesson.academy-

Kpusuc, €ro 0COOEHHOCTHU

content.myschool.edu.ru/06/05
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CoBpeMeHHas cuctema

https://lesson.academy-

38 OpPraHr4eCcKOro MpouIoro content.myschool.edu.ru/06/05
39 OCHOBHBIC CUCTEMATHYECKHUE https://lesson.academy-
IPYIIIBI OPraHU3MOB content.myschool.edu.ru/06/05
40 AHTPOIOJOTHS — HayKa O https://lesson.academy-
YeJI0BEKe content.myschool.edu.ru/06/05
41 Pa3Butue npencrasienuii o https://lesson.academy-
MPOUCXO0XKJICHUHU YEIOBEKa content.myschool.edu.ru/06/05
MecTo yenoBeKa B CUCTEME
OpPraHUYECKOTO MHUpa.
Jlaboparopnas padota «3yueHue https://lesson.academy-
42 . 0.5
0COOEHHOCTEH CTPOCHHUS CKeJleTa content.myschool.edu.ru/06/05
YeJIoBeKa, CBSI3aHHBIX C
MIPSAMOXOXKICHUEM
43 JIBM>KyIIMe CUIIbl aHTPOTIOTeHE3a https://lesson.academy-
content.myschool.edu.ru/06/05
CooTHoIIIeHHE OUOJIOTMYECKUX U
44 CoMATbHBIX (HaKTOpOB B https://lesson.academy-
content.myschool.edu.ru/06/05
AHTPOIIOTCHE3e
45 OCHOBHBIE CTaIMH aHTPOIIOTEeHE3a https://lesson.academy-
content.myschool.edu.ru/06/05
46 [TaneoreHerrnka u mMajJIeoreHOMHUKA https://lesson.academy-
content.myschool.edu.ru/06/05
47 DBOJIIOLMS COBPEMEHHOTO https://lesson.academy-
yeoBeKa content.myschool.edu.ru/06/05
UenoBeueckue pachl.
48 [IpakTuyeckas padora «M3yuyeHue 05 https://lesson.academy-

9KOJIOTUYECKUX afdalTalui
YCIOBCKa»

content.myschool.edu.ru/06/05
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MG)K,Z[I/ICLII/IHJII/IHapHBIe METOABI

https://lesson.academy-

49
AHTPONOJIOTUU content.myschool.edu.ru/06/05
50 3apokeHUE U pa3BUTHE IKOJIOTUU https.//lesson.academy-
PO P content.myschool.edu.ru/06/05
Mertoapl skosoruu. JlaboparopHas
51 abora «/3ydyeHue MeTo10B 0.5 https://lesson.academy-
P yi a . ' content.myschool.edu.ru/06/05
9KOJIOTHYECKUX HCCIIEAOBAHUI»
3HaYCHUE YKOJOTHYSCKUX 3HAHUI https://lesson.academy-
52
JUIS 4EJIOBEKa content.myschool.edu.ru/06/05
53 Dkosorudeckue HpakTopsl https://lesson.academy-
P content.myschool.edu.ru/06/05
Abuotnueckue pakropsl. CBeT
KaK 9KOJIOTUYECKH pakTop.
54 TaGopaTopHas pabora 05 https://lesson.academy-
PaTOpHai p . ' content.myschool.edu.ru/06/05
«BpIsBIIEHNE IPUCTIOCOOICHUIA
OpPraHU3MOB K BIIUSHUIO CBETA»
AbuoTtnueckue HhakTopsl.
TeMreparypa Kak dKOJIOTHYECKUI
(dakTop. JlaboparopHas pabora https://lesson.academy-
55 . 0.5
«BplIgBreHNE NpUCIOCOOIEHN] content.myschool.edu.ru/06/05
OpPraHU3MOB K BIIUSHUIO
TeMIIepaTypb»
AbuoTtnueckue HhakTopsl.
BrnaxxHOCTB KaK 3KOJIOTUYECKHIT
56 (dakTop. JlaboparopHas pabora 05 https://lesson.academy-

«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHUN U3 pa3HbIX MECT
OOUTaHUS»

content.myschool.edu.ru/06/05
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https://lesson.academy-

> Cpestet 0OuTaRNA OpranH3MOB content.myschool.edu.ru/06/05
58 BHOMOMIECKH e PHTMEL https://lesson.academy-
content.myschool.edu.ru/06/05
59 Kuznenusie poOpMBI OPraHu3MOB pseiflzssin sy
content.myschool.edu.ru/06/05
60 BroTieckue hakTopsi https://lesson.academy-
content.myschool.edu.ru/06/05
3HayeHne OUOTHYECKUX
61 B3aUMOJACUCTBUM JUIsL https://lesson.academy-
CYyILIECTBOBAHMS OPraHU3MOB B content.myschool.edu.ru/06/05
cpelne oOuTaHus
62 DKOJIOTUYECKUE XapaKTEPUCTUKHU https://lesson.academy-
MONYJIALIUU content.myschool.edu.ru/06/05
OcHoBHBbIE TIOKa3aTENN
63 MONYJISALIUK: YACTIEHHOCTD, https://lesson.academy-
IIJIOTHOCTB, BO3PACTHAs U MOJIOBAst content.myschool.edu.ru/06/05
CTpYKTypa
OcHOBHBbIE MOKa3aTeNn
64 MONYJIALIMK: POXKAAEMOCTb, https://lesson.academy-
IIPUPOCT, TEMII POCTA, content.myschool.edu.ru/06/05
CMEPTHOCTb, MUTPaLlUN
DKoJjoruyeckasi CTpykTypa https://lesson.academy-
65
TOITYJIALIUH content.myschool.edu.ru/06/05
JInHaMuKa MOIYJIALUHA U €€ https://lesson.academy-
66
perysus content.myschool.edu.ru/06/05
67 KpuBsle pocta uncieHHOCTH https://lesson.academy-

MOMyJIAIHUU. KpI/IBBIe BbBDKHUBAaHUA

content.myschool.edu.ru/06/05
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DKoJIoryecKasi HuIla BUa.
JlaboparopHnas pabota

https://lesson.academy-

68 0.5
«IIpucnocobenus ceMsiH content.myschool.edu.ru/06/05
pacTeHUH K pacCeICHUIO)
69 Buj xak cucrema momyssiui https://lesson.academy-
a YA content.myschool.edu.ru/06/05
70 3aKOHOMEPHOCTH MOBEJCHUS U https://lesson.academy-
MHTPALi 5KUBOTHBIX content.myschool.edu.ru/06/05
71 Coo00111€CTBO OPraHU3MOB — https://lesson.academy-
OHOILIEHO03 content.myschool.edu.ru/06/05
79 DKocHucTeMa Kak OTKpbITast https://lesson.academy-
cucTeMa content.myschool.edu.ru/06/05
73 Kpyrosopor BeliecTB 1 HOTOK https://lesson.academy-
SHEPTHH B SKOCUCTEME content.myschool.edu.ru/06/05
74 OCHOBHBIE ITOKa3aTeIN https://lesson.academy-
9KOCHUCTEMBI content.myschool.edu.ru/06/05
75 ODKOJIOTHYECKHE TUPAMUIEI https://lesson.academy-
paMui content.myschool.edu.ru/06/05
H3meneHus cooOIecTs — https://lesson.academy-
76
CYKIICCCHH content.myschool.edu.ru/06/05
ITpupoaHbBIe Y5KOCHCTEMEI.
77 3EOSHCT6MH 036D 1 DeK https://lesson.academy-
p . pex. content.myschool.edu.ru/06/05
DKOCHCTEMBI MOPEI U OKEAaHOB
[IpupoiHBIE 5KOCUCTEMBI.
78 S KOCHCTEMLL T eCOB https://lesson.academy-
. YHIP, ’ content.myschool.edu.ru/06/05
cTenem, MyCThIHb
https://lesson.academy-
79 AHTpPOIIOT€HHBIE SKOCUCTEMBI

content.myschool.edu.ru/06/05
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Ypb6oskocucremsl. [IpakTrueckas

https://lesson.academy-

80 3] Hzyuenne e 0.5
PAboTa (ISYHCHUC 1 OTHCAHH content.myschool.edu.ru/06/05
ypOOIKOCHCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHHS
81 OCHOBHBIX B3aUMOJIEHCTBUN https://lesson.academy-
A content.myschool.edu.ru/06/05
OpPraHU3MOB B 9KOCUCTEMAX
MexaHu3MEI BO3AECHUCTBU
Sal“pSIBHeHI/Iﬁ paBHbIX THUIIOB Ha
82 N —— https://lesson.academy-
yoop ’ content.myschool.edu.ru/06/05
OpFaHI/ISMCHHOM, HOHYJU[III/IOHHOM
" OKOCUCTCMHOM ypOBH?IX
83 buocdepa — obmierianerapHas https://lesson.academy-
000J104Ka 3eMiIn content.myschool.edu.ru/06/05
84 Yuenue B. U. Bepnaackoro o https://lesson.academy-
ouocdepe content.myschool.edu.ru/06/05
85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS https://lesson.academy-
ouochepsr content.myschool.edu.ru/06/05
86 KpyroBopots! BemiecTs u
6I/IOFGOXI/IMI/I‘I€CKI/I€ ITUKJIbI
87 30HaNbHOCTH OHOCHEPHI. https://lesson.academy-
OcHOBHBIE OMOMBI CYIIN content.myschool.edu.ru/06/05
https://lesson.academy-
88 YcToHuuBoCcTh OHOChHEPEI
(bep content.myschool.edu.ru/06/05
DKOJIOTUYECKHE KPU3UCHI U UX https://lesson.academy-
89
IIPUYHMHBI content.myschool.edu.ru/06/05
90 Bo3znelicTBue uenoBeka Ha https://lesson.academy-

ouochepy

content.myschool.edu.ru/06/05
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AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

https://lesson.academy-

91
PacTUTENbHBIN U )KUBOTHBIN MU content.myschool.edu.ru/06/05
92 OXDaA HDHPOLLL https://lesson.academy-
P PHpOA content.myschool.edu.ru/06/05
OCHOBHBIE IPUHITUIIBI
93 CTOHUIBOrO DASBHTIA https://lesson.academy-
Y p content.myschool.edu.ru/06/05
YEJIOBEUECTBA U IMPUPOJIBI
PammonanbHoe
MPUPOAOTIOIb30BAHUE U https://lesson.academy-
94
COXpaHeHHEe OHMOJIOTHYECKOTO content.myschool.edu.ru/06/05
pazHooOpa3zus 3emin
O000111eHE IO TEME
95 «MUKDOSEOOLIS 1 €& https://lesson.academy-
P H content.myschool.edu.ru/06/05
PE3yNIbTaThI»
O000111eHE IO TEME
9% «MaKDODEOIIOIS 1 68 https://lesson.academy-
P 1 content.myschool.edu.ru/06/05
PE3YIIbTATHI»
O00011IeHIE IO TEME
97 «[IpoUCXOXKNECHUE U PAZBUTHUE https://lesson.academy-
P a1 p content.myschool.edu.ru/06/05
SKU3HHU Ha 3eMiie)
O00011IeHIE IO TEME
98 «[Ipoucxoxaenne yeaoBeKka https://lesson.academy-
p A content.myschool.edu.ru/06/05
aHTPOTIOTEHE3
O0600meHue 110 TeMe «DKOIOTHUA —
99 HayKa 0 B3aMMOOTHOIICHUSIX
OpPTaHU3MOB»
O06001IeHME 110 TEME
100 .

«Opranusmsl U cpea OOUTaHU»
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101 O06006111eH1E IO TEME «IKOJIOTHS 1
BHJIOB U IOMYJISIIHI
O606menue o Teme «buochepa —
102 1
rio0albHas DKOCUCTEMAY
OBIIEE KOJIMYECTBO YACOB I1O 102 75

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buonorwus, 10 xmace/ Beiconkas JI.B., Iemmmmmn .M., PyBunckuit A.O. u
npyrue; noa peaakuuent Hlymnaoro B.K., Jpivmuina .M., AKMOHEpHOE
obmectBo «M3aarenbctBo «lIpocBenienne»

* buosorus, 11 xnacc/ bopoaun I[1.M., demmmur .M., Cabmuna O.B.; non
penaxkuueit Llllymuoro B.K., {pimimmna .M., AkiinonepHoe o01IecTBo
«M3marensctBo «IIpocBemenue»
buomnorus, 10 knacc/ Beiconkas JI.B., Ipivmui I'.M., PyBunckuii A.O. u apyrue;
non peaaxuueit [llymuoro B.K., pimimumia I'.M., AkiinonepHoe oOIIecTBO
«3marensctBo «lIpocsemienue»

* buosorus, 11 xnacc/ bopoaun I[1.M., demmmur .M., Cabmuna O.B.; non
penakiueit Lllymuoro B.K., dpmmmmmiia I.M., AkiinonepHoe o0I1ecTBo

«M3parenbctBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

http://school-collection.edu.ru/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/06/05
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