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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeaMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepanumy,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBNISICTCSI OJIHUM M3 KOMIIOHEHTOB MpeaMeTHon obnactu «EctecTBeHHO-
HayuyHble TmpenMeTsl». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEeIMEThI, 3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
mubdepennpanuy  00ydeHUsT Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEIHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 OJTUX YYEOHBIX TPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINUX
3a/lay, CBS3aHHBIX C mpodopueHTanuendn o0yJarouuxcss W CTUMYJIUPOBAHHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIIMHON, SKOJIOTUEH, ICUXOJOTUEN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHHE O
Hea W 3ajadax u3ydeHuss ydeOHoro mpenmera «buonorus» Ha yriiyOol€HHOM
YpPOBHE, OIpenenseT 00s3areabHoe (MHBapUaHTHOE) MIPEIMETHOE COIepKAHUE, €r0
CTPYKTYpUpOBaHHE IO pa3ienaM U TeMmaM, paclpelelieHHe TIO0 Kiaccam,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3Y4YEHUS y4eOHOro Marepuaja C Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Yy4eOHOTO TMpolecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yY€HHUEM OHOJOTMU Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMsi, Oyiarojaps 4YeMy IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJEAYyIOIIee pa3BUTHE OHMOJOTHYECKUX  3HAHWH,
OPUEHTHPOBAHHBIX Ha (POPMHPOBAHME €CTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHU O 310pOBOM 00pa3e >KW3HM, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpy)Kamlled npupogHoi cpexne. B
nporpaMMe Mo OHOJIOTMH Tak)Ke TOKa3aHbl BO3MOXHOCTH y4eOHOTrO MpeamMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIbHON  JIEATEIbHOCTH
OoOy4JaronmMxcsi MO OCBOCHHUIO COJAEpX aHUS OHOJIOTMYECKOro o0pa3oBaHUsI Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopasoBaHUs
3aBepuiaer Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuIMpeHre U yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPUPOJIE, OCHOBAX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJOTUUA W OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HA TMOJATOTOBKY OOYYaIOIIUXCS K MOCIEAYIOUIEMY IOTYYCHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M  OpraHu3alusx  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIIsIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOILIUX CHCTEMAaTHYECKUX PAa3JeIOB OMOJIOTMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUA TOJY4YarOT pa3BuTHe. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIAAHOTO U IIOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
($u3MKH, XUMHH, Teorpaduy U MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [Tl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alliH, IBOJIIOIIMN OPraHUYECKOTO MHpa Ha 3eMIle,
COXpaHEeHUsi OMOJIOTMUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHUS OOydYarolIUXCcs MO OOTaHWKE, 300JIOTHH,
aHatoMuu, (usmonoruu uenoseka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYuebnsiii npeamer  «buonorus»  mpu3BaH  00€CNEYUTh  OCBOEHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UAEH, MPUHLIUIIOB U MPABUIL,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IOMYJIsSIuH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTHH, MIPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUMU. [[s
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKAHUU MPOTPAMMBbI
o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAaHOBJICHHS U PAa3BUTHUSA
TOM WIM HMHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YU€HBIX B PEIICHUE BAKHEUITUX OMOJIOrMYECKUX U SKOJIOTUYECKUX TTPOOIIeM.



[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouojorueid, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIs1 TPOJIOJKEHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOIINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSIX, KOHILEMIUIX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTaBIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUpa; O
CTPOEHUHU, MHOT000pa3uM U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIICOBAHUAX B OUOJIOTHH;

O3HAKOMJIEHHE OOYYarolmMXCsi C METOJaMU IO3HAHMsI MKUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMUM pPa3BUTHUS, TEHETHKU WU
CEeNIeKIIMM, OWOTEXHOJOTUU W CHUHTETHYECKOW OHOJIOTHH, TMaJICOHTOJIOTHH,
DKOJIOTHH);  METOJlaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCleNoBaHUM B JabopaTtopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBNaficHHEe OOYydYalOIMMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHMYECKYI0 HH(POPMAIUIO; TOJIH30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpYXKalIled NpUpOTHON cpesie, COOCTBEHHOMY 3JI0POBBIO U
3MOPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBAaTH W  COONIOAATH  MEpBI
npodritakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, MpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI NHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOINIMMHCS OTKPBITUSIMH U COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMU B OHOJIOTUH, pEIIaeMbIMU €10 TpobiieMaMu, METOI0JIOTHEn
OHOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHMM, pelIeHrs] OMOJIOrMYEeCKUX 3a7a4, MOJIECIMPOBaHUSI OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YYaIOIUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1[EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE SKOJIOTUYECKOMH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIOIL30BaHUN (COOJIO/ICHNE TpaBUJl TMOBEICHUS B MPHUPOJIC, OXPaHbl
BUJIOB, DKOCUCTEM, OUOchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpyXXalmux Jojned  (cobmomeHuss Mep mnpodunakTuku — 3a00JI€eBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) HAa OCHOBE  HCITOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
NOCJIENYIOUIEMY TPO(PECCHOHATEHOMY CaMOOIPEEICHUI0, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hefiento), B 11 knacce — 102 gaca (3 yaca B HeZIelo).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OUOJIOTHUU
OCYIIECTBIISIETCS ¢ YYETOM CHElu(pUKU €ro COJAep KaHWs W HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAKTHYeCKUX paboT. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISETCS y4YUTEJIeM Ha OCHOBE HMEIOIIMXCS
MaTepHaTbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIOrusl — KOMIUIEKCHas: Hayka. KpaTkas uCTOpusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MNPOOJIEMBI.
OyHaaMEHTaJbHbIE, TPUKIAJHBIE W T[OUCKOBBIE HAy4YHBIE MCCIECIOBAaHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ Ouonorueid. 3HaueHHEe OHOJOTHUU B
[PAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKa: MEIULHHE, CEIbCKOM XO35MCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apBuH,
V. I'apsent, I'. Mennens, B. U. Bepnanckuit, 1. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuupel 1 cxembl: «CBsi3b OMOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucteMbl Kak mpenMer uszydeHusi Ouosoruu. CBONCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIM, KIJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, AKOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOMCXOIAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, u3ydaronime xuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucteM. Meroapl Omonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMou u
He3aBUCHMOM IniepeMeHHOU. [lnanupoBanue oskcnepuMmenta. IlocraHoBka U
npoBepka rumnote3. Hynesas runote3a. [lonsitue BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosornueckux JaHHbIX. OIleHKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUS PE3yJAbTaTOB JKcrepumeHTta. [lonsThe
CTaTHCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buonornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
W3yYEHUS )KUBOU NPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME i  IPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Krnerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€auHUIA >KuBoro. lcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, eKTpodope3, METOJ MEUYECHBIX aToMOB, auddepeHInanbHoe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue METOAOB KJIETOYHOM OHUOJIOTUM
(xpomarorpadus, aektpodope3, auddepeHaIbHoe HeHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpUTENS, pearcHTa, ydyacTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, WX OMOJOTHYECKas
posib. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonornyeckue mnonumepsl. benku.
AMMHOKHUCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeskoBoi MoJekybl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTuyHasi, YETBEPTHUUHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukanuss — OGenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOEHUsT W (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-THApOdoOHEBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1Me CBONCTBAa OMOJIOTMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietke. [pyeue wnykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowl eenomMuxu, MpancKpURMOMUKY, NPOMEOMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U Onou3ndecKrue MCCIeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti Ousaun u
Opeanuyeckull cCunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOWU
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubr u cxembl: «llepuoguyeckas TadIUIAa XUMUYECKUX JIIEMEHTOB),
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHe MOJIEKYI
yIieBooBy», «CTpoeHre MoJeKyn JHnuaoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekybl ATOy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrmenmoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKUIMH KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuoruyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHoOT B OMOILIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE AYKapHUOTHYECKOU KJIETKH.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyto MeMOpaHy: MacCHUBHBIN
(muddy3us, obmery€éHHas auddy3us), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIN
aKTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TpHOOB.

Huromnasma. [{uro3zone. utockenet. [IBuxkenne nuroniazMbl. OpraHouIbI
kietku. OnHoOMeMOpaHHBIE OPraHoOUbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETHKYJIyMma.
Mexanuszm nanpaenenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OeykoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkius anmnapata ['onpmku. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTtuTenbHbIX KiIeToK. Knerounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  IUIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPUYHBIE M  CJOXKHBIE  IUIACTUABI  (DOTOCMHTE3UPYIOIIMX  AYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOuI0B KJIETKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounsri
nentp. CrTpoeHwe U JBWKEHHUE JKIYTUKOB U PECHUYEK. MUKpOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTWHA — THUCTOHBL. /JluHamuxa s0epHou 00010YKU 6 Mumose. HoepHbiil
MPAHCnopm.

Krnerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun



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

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuass padora «l3ydyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

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

IIpakTnueckass  padora  «/3ydeHue  [BWKEHHUS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelIecTB M NPeBpallleHUE JHEPIUH B KJIETKe

AccuMUWISILIMSL ¥ TUCCUMMIISALINAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcUuceHHbIll U OKcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. 1lpoayKTUBHOCTh (oTOCHHTE3a. BiusHuEe pa3nuyHbIX (haKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspobHbie OpPTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. I THMKOIN3 — OECKUCIOPOJHOE PACUIEIUIEHUE TTFOKO3bI.

buonornyeckoe okuclieHHUEe, WIH KIETOYHOE JibIXxaHue. Poiib MUTOXOHIpHIL B
npoiieccax ononoruyeckoro okucienus. [{uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeuss memoOpanHozo epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. IlpeuMyniecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: Jx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPEapaToB.

JlaGoparopnass padora «l3ydeHue  KAaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaasbl)».

JlaGopaTtopnas pabora «U3ydyeHue (EepMEHTATUBHOTO pacCILEIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHUE NPOLIECCOB OPOKEHHUS U ABIXAHUSY.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakumu matpuyHOoro cuTtes3a. [IpHHIMIT KOMIIEMEHTAPHOCTH B PEAKIIHSIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTtBa. TpaHckpunius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAIIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTese Oenka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus TeHoMa y
MPOKApUOT U IYKAPUOT. Perynsuus akTUBHOCTU T€HOB y MpoKapuoT. ['mmotesa
onepoHa (®. Kako0, XK. Mano). Moaexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus 0OMEHHbBIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychrie 3a0oneBanus 4enoBeka, KUBOTHbIX, pactenuit. CIINJ], COVID-
19, coumanbHbie 1 MEAULIMHCKUE TTPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz b6oarvuux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enrxos. Cnocobbt 00CmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisuusa. WMurtepdaza u  mutos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) IEPUO b HHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perumkannu JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblii  Habopsl  xpoMocoM. ['oMonorumunble  xpoMocombl. [losjoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX

nporneccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiorndyeckoe 3HaueHuUe
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rubesnpb — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
Kliemkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: «OKW3HEHHBIH IUMKI KICTKH», «MmuTO03», «CTpOocHHE
xpomocomy, «Pemmmkamusa JHK.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIyKay.

JlabopaTtopnass  pabora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopHnasi pabGota «HaGmroieHrie MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHUS U JKU3HENESTEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUObI, OJHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHUAIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4ACTEN MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Tkanu pactenuil. TuIBl pacTUTENBHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMI 1 pacioIOXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKIUUA WU
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U YesoBeKa. OYHKIIMKA OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CKelneThl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHU ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OoUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX DPACTCHMIA:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. IlorjomieHue BOABI, YIJIEKUCIOrO Ta3a W
MHMHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNuIlleBapeHue. IIuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJTIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKH. KoxxHoe nbixanue. [[prxatenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTemMa uesioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTIUTAIOMUX. Perynsmus apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyIbl M KpoBb. Kpyrum kpoBooOparieHus. DBOIIOLMOHHbBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Belgenenne y pacreHuil. Beinenenue y
KUBOTHbIX. CokpaTuTenpHble Bakyonu. Opranbel BblaeneHus. PuiabTpanus,
CeKpelusi 1 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKA.

3amyra y OpraHu3MoOB. 3aluTa y OJHOKJIETOYHBIX OpPraHu3MoB. Cropbl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PAaCTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHEBIE.
3amuTa opranu3ma ot OosnesHed. IMmyHHas cucrema uyenoBeka. KiieTouHslil u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
cCUCTEMA U €€ OTHENbl. DBOJIOLUOHHOE YCIOKHEHNE CTPOCHHSI HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JlelCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runogusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny, «baktepumny, «lIpocrelimme», «Opranbl LBETKOBBIX PACTCHHI,
«CucrtemMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeI0BEKa,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TWTAaHUA  PACTEHUI,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBDY,
«CTtpoeHue miaHapun», «BHyTpeHHeEe CTpOEHHE IOKIEBOro uepss», «HepBHas
cucrema pbid», «HepBHas cucrema garymkn», «HepBHas  cucrema
npecMmbikaromuxcs», «HepHas  cucrema  nruny», «HepBHas — cucrema
MIIeKoNUTaoIuXx», «HepBHas cucreMa yenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOYHbIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHUH pPas3HbIX OTHEJOB, BJAXHBIC IMPEMAPaThl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBrUeM (hepMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTpPAILlMK OIBITOB MO U3MEPECHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEN paCTCHUI».

JlabopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUSD.

Tema 10. PazMHoOkeHUe U pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  Oecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramerbl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. bronmorndecknii CMbICIT
M€i103a M TIOJOBOro Impouecca. Meilo3 W €ro Mecto B KUZHEHHOM IIMKIIE
OpPraHu3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
ITOJIOBBIX KJIETOK.

OmnnofoTBOpeHUE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOOTBOPEHUSA: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21agHblX NPoodIeM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JpOOJICHUS MIICKONMUTAIONMINX. 3apOJIBIIICBbIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS HMHAYKIHSA).
3akyagka IUIaHA CTPOCHUS IKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICHCTBUI TeHOB. BiusHue Ha >MOpPHOHAIBHOE pa3BUTHE pPa3IMUHBIX
(baKkTOpOB OKpYyKaroleh Cpeibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa >KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuUE U
pa3BUTHE CEMEHHU.

MexaHu3MBI pETYISALIANA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnmuupl 1 cxembl: «BereratuBHOe pa3MHOXKeHUE», «TuIbl Oecrnoioro
pa3MHOXKEHUD», «Pa3MHOKEHME XIJIAMHIOMOHAIbB», «Pa3MHOMXEHHE JBIIICHBI»,
«PazMHOXkeHuEe ruape», «Meios», «XpomocoMb», «['amerorenes», «CrpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaguu OHTOreHe3ay, «lIpsmoe n
HempsiMoe  pas3BuTue», «Pa3BuTue Maickoro xyka», «Pa3Butme capaHumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUIY,
«CTpoeHue ceMsH OJHOJOJIBHBIX U JABYIOJIBHBIX PACTCHUN», «KU3HEHHBIN LMK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI  MXa», <«KU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN ITUKJT COCHBI».

OOopyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEpPMAaTO30UI0B, MOAENb «LIMKII pa3BUTHA JIATYIIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MUKpOIIpenaparaxy.

IlpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX )KHBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
PaCTEHHI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OPraHu3MoB

Hctopust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®puza, T. Moprana. Poiib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Pa6oter H. K. KonbsrioBa, H. 1. BaBunona, A. H. benosepckoro, I'. JI.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA W PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JdeMoHCcTpaMuA

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

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopuasst paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VCCIIEIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi THOPUIOB MepBOTo MokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUsT MPU3HAKOB. L[{UTOJIOrMYecKrne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre npu3HakoB MpY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpCIIIMBAHUSI.

CuerienHoe HacienoBanue mpusHakoB. Pabotet T. Moprana. CremnneHHoe
HACJICIOBAHUE TI'E€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHaMHh. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanre npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lmenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIM ajieau3M. B3auMmojaencTBue HeaUIeIbHBIX TI'€HOB.
KommnementapHocTs. Onucras. [lomumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHs PACTECHHM, >KMBOTHBIX M 4YEJIOBEKA, a
TakKe (PU3MOJIOTHYECKUX TMPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TIApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
W3MEHEHUs HACJIEACTBEHHOU HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPTraHU3MOB.

JlemoHcTpanuu

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

Tabmuiel u cxemsl: «IlepBblit U BTOpoil 3akoHBI Menaens», « TpeTuid 3akoH
MeHnnens», «AHanu3upymouiee CcKpelmuBaHue», «HemomHoe noOMUHHUpPOBaHHEY,
«CuernsieHHOe Hacle/loBaHue MPU3HAKOB Yy Jpo30¢uibl», «l'eHeThka mnoiay,



«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€ECTBEHHBIN alIeNIN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBanue: MojeNlb JJid JEMOHCTpAllMd 3aKOHOB €IMHOOOpa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HACJIEJOBAHUS NPU3HAKOB, MOJEIb JJIsS
JEMOHCTpPAllMM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTnyeckas padGora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKPEIIMBAHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumojeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpu3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
V3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACJICICTBCHHAS.

MonudukanuonHas u3MEHUMBOCTh. Ponb cpeasl B (popmupoBaHuu
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa u BapuanmonHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALIMOHHON
M3MEHUYUBOCTH.

['eHOTHIIMYECKAsT U3MEHUYUBOCTh. CBOMCTBA FT€HOTUITMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKOM N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASI.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
Tr€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JHOrO BU/IA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTudeckue myTtanuu. CoMaTUYeCKUE W MOJIOBbIe MyTaluu. [IpuunHbI
BO3HUKHOBEHUsS MyTalnui. MyTareHbl W WX BJIMSHUE HAa OpPraHu3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO Tpollecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCThH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HAac1e008anuu U U3MEeHYUB0CMU (heHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JlemoHcTpanuu

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

Tabmuubr u  cxembl: «Bunpbl u3MeHuuBocTH», «MoaudukaoHHas
U3MEHYUBOCTBY, «KombuHaTuBHas U3MEHYUBOCTH, «Meinosy,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00JaeBaHus YeI0oBeKa», « Buabl MyTaruiiy.



OO6opynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(UKAIMMOHHON M3MEHYMBOCTU. [locTpoeHue BapHaIllMOHHOTO psna U
BAPUALIMOHHOW KPUBO».

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

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yelmoBeka. MeTonbpl  M3y4E€HUs ~ TIE€HETHMKH  YeJIOBEKAa: TIEeHEaJOTMYeCKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKUN, MOIYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[111P-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. [ €HHbIE U XpPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPepacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHU 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJICTKHU. [[OHATHE «T€HETHYECKOrO rpy3a». DTUYECKUE ACTIEKThl UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMY U XHUMHUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeabl. ['eneTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJOTUSIM.

JleMoHCTpanun

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekumsi Opranu3sMoB

JloMecTukanuss W CeleKuus. 3apoKACHUE CEJEKIMM U JOMECTHKAIUU.
VYuenue H. U. BaBummoBa o lleHTpax mnpoOMCXOXIEHUS HW MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wu3MmeHuuBoctn H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/INUBU1Y JIbHBIM. DTarel KOMOMHAIITMOHHON CCJICKIIUU. HUctwiTanne
npousBoauTeNied Mo mnoroMcTBy. OTOOp MO TEHOTHUIY C MOMOILIBIO OLIEHKH
(dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ moMolIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PannanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYyPHBIX



dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUA U METOOB
pekoMOuHanTHBIX JIHK 17151 mosmydeHust iCXOAHOTO MaTepuana JJis CeNeKIUHU.

[Tonyuenune MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOe
CKpelllMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausauus. [Ipeogonenune Oecronus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX  pOAWYed ISl CO3/[aHUsT  HOBBIX COPTOB U THOpPHUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeodosvix uoell U nepCcneKmuHbIX MexHoN0UL.

JlemoHcTpanuu

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

Tabnuiel U cxeMbl: «L{eHTpbl TPOUCXOXKIECHUSI U MHOTOOOpa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHON H3MEHUYUBOCTHY,
«Metonpl cenexkimmny, «OTnanéuHas rudpuauzanus», «MyTrareHesy.

JlaGoparopHas padora «3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuoTexHo10rus U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOMYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOjieHe. Mukpoouonornueckuii cuHTe3. OOBEKTH MHUKPOOMOJIOTUYECKHIX
texHonorui. [Ipou3BoacTBo Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTM M MHCTPYMEHTOB LEJIECHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJbIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX He BCTPEUaoIIHecs: B MPUPOie OMOCUHTETUYECKUE MTYTH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PAacCTEHHUH H
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss ©  COMaTHYECKHUN
smOpuoreHe3. lcnonb30BaHHE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX aumumen. Hcnonv3zoeanue MOHOKIOHAIbHBIX U NOJUKIIOHATIbHBIX
anmumen 6 Mmelduyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XMBOTHBIX. METOA TpPaHCIUIAHTALIMK SIAEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUA U MUKPOKIOHATLHO2O
PA3MHOIACEHUS CENIbCKOXOZAUCTEEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KECHEpUHU.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOJIEMbl T€HHOW HKEHEPUU.

Menununckue OuorexHonoruu. [loctrenoMuas nudposas meaununa. [11P-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa JUIl OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEel COYeTaHWEM TEXHOJIOTHA TPEXMEPHOro OMONMpHHTHHra M ckaddonaunHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHure BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJICKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJACTBEY, «KieTouHas nHxkeHepus», «I eHHass HHXKEHEpUs».

JlaGopaTopHasi padora «3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOUYHOKUCTBIX TPOTYKTOBY.

JKekypcusi «bHOTEXHONOTMA — BaKHEWINAsh MPOU3BOJUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)).

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
omnoJsioruu

OpomonnoHHas teopus Y. JlapeuHa. Ilpennocbuiku BO3HUKHOBEHHS
napsuHU3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrKy1IM€e CUJTbI 3BOIIOLMH BUIOB 110 Y. J[apBHHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXKEHHs OpPraHM3MOB, HACJEACTBEHHas M3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHHE
HBOJIIOIIMOHHON TEOpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. apeun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xonaein, . K.
benses.

Tabmumpt u  cxembl: «Cucrema xuBoit mnpupoasl (mo K. Jlunnerw)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (opmMupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymiectBoBanue», «llopoasl romybeit», «MHoroobpasue KylabTYpHBIX (GopM
KanycTbl», «[lopobl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BHIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHUJ DSBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKpPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTapHasl €auHULIA 3BOMIOUNH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTypbl mnonyisiuuid. M3menenue
reHooHJa TOMYJISUMU KaK 3JIEMEHTApHOE »SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (HAKTOPHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMs 4YacToT aieiaed B momyisauusx. Oddexr
OCHOBartensl. Jgpgpexm oOymuinounoeo 2opaviuika. CHUdCEHUE 2eHemUUecKo2o
pasnoobpasus: npuuunsl u cieocmeus. llposesnenue s3gpghexma Opetigha 2enos 6
bonvuux U Mmarvlx  nonynayusx.  Mwurpanuu.  M3onsuus  mOMyJISIU:
reorpadguyeckas (mpocTpaHCTBEHHAs), Orogornyeckas (penpoayKTUBHAS).

EctecTBeHHbIl 0TOOp — HampaBisgiomuii Qakrop 3Bomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIUHA, CTAOWIM3UPYIOMIMK,  pa3phIBAIONIUI
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUH.
Bo3HukHOBeHHE  mpuCnOcOOJeHW y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocoOaeHnid y opranu3MoB: MOP(HOIOTHYECKHE,
dbuznonornueckue,  OMOXUMHYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOsBOMIOIMU. M3omsius — kiodeBod (aktop BugooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUUIECKOE (reorpaduueckoe),



CUMIATpUYeckoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJUILIOUAN3ALINS,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanuzmbl GOpMHUPOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp  sBomrOnMOHHON OWonOrMM B pa3paboTKe Hay4HBIX METOOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

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

Tabmuupl u cxemsl: «MyTanuoHHass H3MEHUYMBOCTHY», «llomynsiuonHas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxyiiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMYJALUNA CEeBaHCKOM (openmy,
«l'eorpaduueckass M30JSAUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlomynsiiiuoHHbIE BOJHBI YACIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 32 CYIIECTBOBAHUE,
«MHaycTpralIbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue anantauun», «lIpucrnocoOIEHHOCT OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo00Opa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITomunnounael pacteHuit», «KamycTHo-peneunblii rTuOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEepell C MpUMEpaMH Pa3IMYHBIX MPUCTIOCOOJEHUN, 4Yyuyenaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCSA
pa3TUYHBIMU CIIOCOOAMH.

JlabGopaTopnasi padora «BbIsiBIeHHE H3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobiieHuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yabTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMHM. IlaneoHTONOrM4yecKkue METOJbI
u3ydyeHus oHBomouuu. llepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpPTaHU3MOB.

buoreorpapuyeckue meTonpl u3ydeHus: sBotouuu. CpaBHeHUE QIOpHl U
dayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue odnactu 3emiau. Bumbi-
SHAEMUKHU U PEITUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
ABOIONMH. ['€HeTHYecKue MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M aTaBuU3Mbl.  MOJIEKYJSIPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS FTEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBUiia) 3BOJONMH. [IpuHyun cmenvi yHKyuil.
HeoOpatuMocTps 3BomonnH. AfanTuBHas paauanvd. HepaBHOMEpPHOCTb TEMIIOB
IBOJIFOLUY.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUH PsiI JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Cteronedans»,  «Punnodpute»,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emiun», «lpeid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa W IIUMIMaH3e», «l JaBHbBIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJIIOLIUN.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISI>KU TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HH HA 3emJie

HayuHbple TUMOTE3bl MPOUCXOXKICHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEJICTaBICHUS O 3apOKJICHUU KU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3aPOK/ICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnannanuanw, JI. I[Tactepa. [IponcxoxxaeHue skM3HU U aCTPOOHUOIOTHS.

OcHoOBHbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BeniecTB W3 Heopranuueckux. OmeiTr C. Mumiepa u I'. IOpu.
OO6pazoBanue mnojauMepoB u3 MoHoMmepoB. KoanepBatHas rumoreza A. .
Onapuna, runore3a nepBuyHoro oynsona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emnn u meroApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHAsT U AOCOJIIOTHAS
reoXpOHOJIOTHUS. [ €0OXpOHOJIOrMUecKas IKaia: S0HbL, 3Pbl, IEPUOBI, STIOXH.



HavanpHble 53Tanbl OpraHWyecko HBodtoLMH. [losBIEHHE U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTaboian3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKApUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHne uMu cymu. CemeHHble pacTeHHs. lIponcxoxaeHue NIBETKOBBIX
pacTEHUI.

OCHOBHBIE 3Tanbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOpP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MIEKONUTAIOMUX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MIO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Pasputne xu3HM Ha 3eMie IO 3paM M MEpUoAaM: apxeu, IMPOTEPO3OM,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
reoJIOrTnYecKnX npoueccoB. [losBieHHEe MW paclBET XapaKTEPHBIX OpPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — SKOJOTUYECKUE KPU3HUCHI mpouuioro. IIpudnHbl u
CJIIEACTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
oco0enHnoctu. [Ipobiema coxpaneHus: 6nopazHoodpas3us Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. [IpuHuunel kimaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Pennu, JI. Cnamuannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xonnelin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUW»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OpraHUYeckoil 3Boouun», «Cxema 00pa3oBaHUsl DYKapHOT
nyTéM cumoOuorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacTeHmit», «PunnopuUTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHUS KUBOTHOTO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteitmme», «KumeuHononocTHbiey,
«Ilnmockue YEpBU», «YneHucToHorue, «PEIOBI, «3E€MHOBOIHBICY,



«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeuckou spey», «Pa3BuThe KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOM 3pe», «Pa3Butue KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPaY.

O6opynoBanue: repbapuy pPACTCHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKABOTHBIX, 4Yydelia NTULl W 3BEpeu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas padora «MogenupoBaHuME — ONBITOB
Muiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
JKUBOTHBIX».

Tema 5. IIpoucxoxaenue yea0BeKa — AaHTPOIOIeHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruno3Hbie
BO33peHUsA. COBpEMEHHbBIE HAYUYHBIE TEOPUHU.

CX0cTBO 4enoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyusl 4eJaoBeKa OT )KUBOTHBIX. [IpsIMOXOKIE€HNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CHUCTEMBI.

JIBrkymue cuiibl (hakTOphl) aHTPOIOTeHe3a: OMOJIOTHYECKHE, COITHATbHBIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJWM aHTpOIOTeHe3a. PaHHHWE YenoBEeKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHUIBI — OOUIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JM0/IeH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
V3TOTOBJIEHUS OPYIHMM TpyAa. UenoBek NMpsIMOXOASIIMKA U MEPBBIM BBIXOJ JIKOJACH
3a  mpenensl  Adpuku. YenmoBexk relmennOeprckuii  — 0OmMMIA  TIPEIOK
HEaHIEpTaJIbCKOT0 YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YemoBeK HEaHAEePTAIbCKUN
KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TasieoreneTrka u nmajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeouHast
(eBpaszuiickas),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  dyenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBHUSIM OKpYKAarOLIEHd Cpeabl.
Bnusgnue reorpadguueckoil cpeapl u Apeiida reHoB Ha MopdoJoruro u
(bU3HOIOTHIO YeTIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
AHTPONOJIOTUM.  OBOJIOLUMOHHAS ~ AHTPOIOJOTHS WU IAJCOAHTPOINOJIOTHS
YEJIOBEYECKUX MMONMYJSINMNA. BHOCONMANIBHBIE MCCIECIOBAHUS NPUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOIMHY OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuipl U cxeMbl: «MeTobl aHTPOMOJOTHIY, «I 0JJOBHOW MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKEeNeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenosek» «Heanaepranbuby, « KpomaHbOHIEIY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIIOBEKA», «Packl yeoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MU(DOTOTHYECKUMH W OUOJNEHCKUMH CIOKETaMH TMPOUCXOXKIACHUS UEJIOBEKa,
dboTorpaduu HaxoI0K KUCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yepena 4YeJOoBE€Ka M 4epena IIMMIIAH3€, MOJENb KHUCTH YEJIOBEKA U KUCTHU
HIMMITaH3€, MOJEJIN TOpCa MPEIKOB YEIOBEKa.

JlabopaTtopuasi padGora «l3ydueHume o0coOCHHOCTEH CTpOEHHUS CKelleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTallNi YEIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apoxxaeHue u pa3BuTHe 3Kkojoruu B Tpyaax A. ['ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCNEPUMEHTHI B IKOJIOTHH:
npUpoAHbIE U JiabopaTtopHble. MojenupoBaHue B HKOJIOTHU. MOHUTOPHUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIIH.

3Hau€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JdeMoHCcTpaMu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxemsl: «Pa3gensl sxomoruny, «MeToabl skomorumy, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuast padora «3yuenue METOJI0B IKOJIOTUYECKUX
HCCJIEIOBAHUN).

Tema 7. Opranusmsl U cpea OOMTAHUSA

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kiaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JEHCTBUS dKoJornueckux ¢akropos. [Ipasmino munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak nsKojorudeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUTHajbHas poOJib CBETA.
doToOnEeprUOaU3M.

Temneparypa kak oskonorumdyeckuid (axrtop. [leiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [ToiiKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucnocoOneHuss pacteHuili K
nojjiep>kanuio BogHoro Oamanca. Kmaccudukanus pacTeHHl MO OTHOILICHUIO K
Boje. [IpucrnocoOneHust ®KUBOTHBIX K MU3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAS, MMOYBEHHAS,
ryOMHHAsT  TOMAMOYBEHHAs, BHYTpHUOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. IlpucrnocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roIuYHbIe PUTMBI. [IpUCTIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.

Kusznenuoie @Qopmbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (QopmMme.
Kuznennsie popMbl pacTeHUN: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOpHI. Buner OMOTHYECKUX B3aMO/IECCTBUU:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MYTyaln3M, KOMMEHCAIn3M (KBapTUPaHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJIecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpeje
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«OKOJOTUYECKNE TPYIIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeIIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DU3NOJIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «bHOJOrMYECKHEe PUTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBo», «llapasutuzm», «Koukypenmus», «CumOuosy,
«KommeHncanuzm».

O6opynoBanue: repOapuu pacTeHUNW U SKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOC/IMBbIE KOMHATHBIE pacTEHUs, repOapuy U KOJJIEKLIUU TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOMTAIOMIMX B Pa3HbIX Cpelax,
repbapuu M KOJUIGKUMU PACTEHUH M JKMBOTHBIX, OOJaJalolIUX dYepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKM3HU, repbapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IUYHBIX OMOTUYECKUX B3AUMOJEHCTBUSIX.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BJIUSTHUIO CBETA.

JlabopaTtopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dkoy10rusl BUAOB U MOMYJIANMMA

OKOJIOTUYECKUE  XApaKTEpUCTHKUA  TOIYJISLHH. [Tomymsinuss ~ Kak
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OMOoJIOrHK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTead NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCT,



BO3pACTHasi M TMOJIOBAsl CTPYKTYpa, PpPOKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JluHaMuKa MmOmyJsiuu U €€ peryisinus. buoTHYecKkuii NMOTEHLHA MOMYJISLUH.
MonenupoBaHue AMHAMUKY MONYJALUU. KpuBble pocTa YMCIEHHOCTH NOMYJISLUU.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[TonsitTue 00 sKomornyeckoil Hume Buaa. MecrooOutanue. MHOromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosiormdeckomn
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbl U HX >KU3HEHHBIC
CTpaTEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJACHHUS W MUTpalMil JKUBOTHBIX. buonormdeckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTHYECKUE XApAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMujibl
nonyasauum», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopnass pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHAIBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHThI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetu. AOWOTHYECKHE OIOKHU
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIECTB U IOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJOrM4ecKre MUpaMuIbl YUCEN, OMOMACChl U SJHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIECCUM W HMX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOcUcmembl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [‘oponckas
baopa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
aKocucteMax. Poib kackadnoeo 3ghghekma u 6u008-30upuxamopos (Kuoyesvix
6u008) 6 ynxkyuonuposanuu dxocucmem. 1lepeHOC SHEPIUA U BEIIECTB MEXKAY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMUYMBOCTh OPraHU3MOB, TMOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUl pPA3HbIX Munos Ha
cyOOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuet u cxembl:  «CtpykTypa  OuoOlleHO3a»,  «DKOocHUCTeMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«Ilenu nutanus (mactOuIIHas, NETPUTHAS)», « IKOJOTHUECKAsl MUPAMHUAA YUCEID»,
«JKkonoruyeckas nupamuaa OMOMacchy, «IKOJIOTMYEcKas MUpaMua SHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «KoCUCTeMa 03€pa», «ArporeH03», «KpyroBopoT BEMIECTB U MOTOK
OHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMN HACEKOMBIX, Uyydelia NTHUIl U
3Bepel, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «lM3ydeHue paszHooOpaszusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIM WM TOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKYypcusi «DKCKYpCHUsl B arposKOCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmiennianerapHasi o0ojiouka 3eMiIM, TJ€ CYUIECTBYET WM
CylIecTBOBaJIa KW3Hb. PazButue npenacrasienuii o 6nochepe B Tpyaax 3. 3iocca.



VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. )Kuboe
BelecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Guochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3ota). PUTMHUYHOCTE sSIBIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonstue o Omome. OCHOBHbIE OHUOMBI CYIIM:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHBIC ¥ IIMPOKOJIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMmar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTr0 MOTEHIIUANa U
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kkuciopojga B HOpUPOIEL»,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI cyminy, «Knumatudeckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiii nec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIas cpeaa

OKOJIOTUYECKHE KPHU3UCHl M WX NpUYMHBL. Bo3aelcTBue denoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOTE€HHOE BO3/ICICTBHE HA PACTUTENIbHBIM U KUBOTHBIM Mup. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NMPUHIIUIIBI OXPaHbI MPHUPOJIBLL.
Kpacaeie xHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
borannueckue caapl 1 300710THIECKUE TTAPKHU.

OCHOBHBIC TPHUHIIUIMBI YCTOWYMBOTO PA3BUTUS UYEIOBEYECTBA WU TPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHME W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emuid. OOIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3KCa B €T0 BEPOSTHBIE TIOCIIEICTBH.

Pa3BuTHe METOJOB MOHUTOPHMHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUcCcre008anus nepexooa K pecypcocoepezaioujei u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarowue O00CMyn K
ungopmayuu no  cocmoaHUl0 OMOEeNbHbIX U008 U Ikocucmem. (OcHOBbL



9Kopeabuiumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaMuA

Tabmuipt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUSI MPOrPaMMbI 1O OUOJIOTUHU
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJOrMYECKOro  00pa3OBaHUs, Haauyue  NpPagoCO3IHAHUS — SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OUOJIOTHH JTOCTHUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JEATEIBHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPSIKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenmera «buomorus
JIOJKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >XHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:KaaHCcKOro BOCIIATAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA,;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COI[MAILHBIM MOJIOKEHUEM,

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHONIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAILIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, MOHMUMAHUS 3HAUYCHUS OWOJIOTMM B TIO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAaHME IYXOBHBIX IEHHOCTEN POCCUMCKOr0O HAPOIa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ACTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAaHHUE YMOIMOHAIBHOTO BO3JICUCTBHS KHUBOU MPUPOJIbI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIJICHHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJIHTYPbI 3J0POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHHWE MOCIEJACTBUN W HENMPUATHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTUBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cepaMm MpodhecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHMI0O U CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphI: MPUOOPETEHUE OIbITA
IJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaroUIEH Cpebl;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHUS M YyMEHUS TpPU pEHIeHWH MpoO0JIeM, CBSI3aHHBIX C pallMOHAJIbHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHUJOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HENpUsITHE JEHCTBUN, MPUHOCALIUX Bpel  OKpYKarolIeH
NPUPOIHON Cpelie, YMEHHE NPOrHO3UMPOBAaTh HEOJIAronpUATHBIE SKOJOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIIbHONW, KOMMYHHKATUBHOM M COIMATBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHd M OOIECTBEHHOW MPAKTHUKW, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPHl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

MOHUMAaHUE ChenupuKku OHOJOTUM KaK HAyKd, OCO3HaHUS €€ poiu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAaYUMOCTU OHOJIOTUU JJIi COBPEMEHHOM LMBHWJIM3ALUU:
o0ecriedueHrss HOBOTO YpPOBHS Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieyeHrss  Iepexoja K  YCTOMUMBOMY  pa3BUTHUIO,  palMOHAJIbLHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
NIPU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUS [JIsl aHalu3a |
OOBSCHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA W MPOUCXOIANINX B HEM HM3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYaIIUSX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW MO OUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATUSA, OTPAKAIOIINE
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrusi, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEIOBAHUE,  HAOJIONEHHE, HM3MEpPEHHEe, OKCHEPUMEHT U  JIpyrue);
yHUBEpCalbHble Yy4eOHbIC JeWcTBUS (MO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTIIMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
yYHUBEpCaIbHBIC YIeOHbBIE NCHCTBHUS, KOMMYHHUKATHBHBIC YHUBEpPCATbHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEeJIbHBIMHU
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh IMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIHA, 000OIICHHS ), paCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TIOHATHUS JUIl 0OBSICHEHUS (PaKTOB M SIBJICHHUM
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMH  pa3sHOTO  poAa, BBIABIEHHBIX B Pa3IUYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH pEHICHUs MPOOJeMbl ¢ Y4ETOM aHaIM3a WMEIOIIMXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIBHOI'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIeN0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOUCKY METOJ0B PELICHUSI TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COLUAIbHBIX IPOEKTOB;

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

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHNUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IEPEHOCUTh 3HAaHUS B MO3HABATEJIbHYI0 U MPAKTHUUYECKYIO OOJaCTH
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMUYHBIX UCTOUHHUKAX MH(MOpMaIUu (TEKCTe Yy4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOI'O HCIIOJI30BAHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAyyHBIM fA3BIK B KadyecTBE CcpeAcTBa Mpu paboTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJaJ€Th  HAaBbIKAMU  pAclO3HABaHMS U 3alIUThl  MHPOpPMaIUH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JA€HCTBUSIMM:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoll TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJLHO BBINOJHEHUS MpearaeMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAQ/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMAThH
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKCHHUS;

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

2) cOBMeCTHasl 1eATeTbHOCTD:

MOHMMATh U HCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaJbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUs IPYNIOBbIX (POPM B3aUMOJEHCTBUS NPU pelIEHUH y4eOHOM 3a1a4u;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHIM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUSA MO €€ NOCTHKEHHUIO: COCTABJATh IUIAH JICWCTBUU,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaraTtb HOBBIE IIPOEKTHI, OLEHHWBAaTh HUIEU C TO3ULUUHA HOBHU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pELIeHUs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IIOCTYIIKaxX IO OTHOUIEHUIO K JKMBOW IIPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEbHON
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUsT MpoOJieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
32 pEILICHMUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/J€Th HABBIKAMU  [O3HABAaTEIbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrUX IpU aHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusi» Ha yrayOJIEHHOM YypOBHE OPHEHTHUPOBAHBI Ha oOOecredYeHue
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUN U MX MPUMEHEHUIO B PA3JIMYHbBIX YUCOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tipeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeECTe€ M pOJM OHOJOTMM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIICHHH TpobJieM  paruoHaIbLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOTOJIaralIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas teopus T. [lIBanna, M. lllneitnena, P. BupxoBa, xpomocomHast Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(enmHOOOpa3usi TOTOMKOB TEPBOr0 TMOKOJICHUS, PACIICTUICHHUS, YUCTOTHI TaMeET,
HE3aBUCUMOTO HacieaoBaHus [. MeHngensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTHU H. n. Basuiona), MPUHLIUIIBI
(KOMILJIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO IO3HAHMS, HCIOJb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
OYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpPraHOB PpACTEHUM, >KUBOTHBIX, YEJOBEKa, IMPOIECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO M TeTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXIY OpPraHOMJAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYHUTEIBHBIC MPU3HAKN JKMBBIX CHUCTEM, B TOM UYHCIIE
pacTeHUH, )KUBOTHBIX U YEIOBEKa,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aAPTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHIYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTMYECKUMH TIPOIECCAaMU U SBIICHUSMU, 1€TaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS II€JIb KCCICIOBAHUSA, AHAIW3UPOBATH IOTyYCHHBIE
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEJACTaBIIATH  IOJIYYCHHBIC  pe3yJbTaThl Ha  YYCHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmactu  Owosormd W MeAWNHMHBI  (KIIOHMPOBAaHHWE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAMpPaBIEHHOEC W3MEHEHHWE TeHOMa M CO3/JaHHe TPAHCTCHHBIX
OpraHu3MOB);



YMEHHME OCYIIECTBISTh OCO3HAaHHBIM BBIOOp Oynyuied mnpodeccrnoHalbHOM
NESATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMILIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO34KCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIIIyOJIATh O3HABATENIbHBIHI
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHMsT B OpraHU3alUsAX CpPEIHEro
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPUPOABI M PEUICHUM SKOJIOTUYECKHUX
npo0bjieM 4YelnoBeYecTBa, a TaKXKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIONL30BaHUSA, U B ((OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMUYECKHUX 3HAHWUW, KOTOpas BKIOYAET
ONpeNieNeHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralomnX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OMONOrMYECKHE TEOPHUH
(aBomonronHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBomtonuu, B.. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apoabimieBoro cxoxacrea K. M. bapa), npasuna (munumyma [O. JlubOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAyYHOIO  IO3HaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIEPUMEHT), CIIOCOOAMU BBISBICHUS U
OLICHKU aHTPOIIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOTO 1 CUMITaTPUYECKOTO
BUJI000pa30BaHus, BAUSHUS ABMKYIIUX CHJI SBOJIOLMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBSI3M MEXIY MPOLECCAMU 3BOJIOLUH,
JBUKYLIIUMH CHJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU Pa3JIMYHbIX SKOCUCTEM U
IPUCIIOCOOIEHUSAMU K HUM OPTaHU3MOB;

YMEHHME  BBIABIATH  OTJIMYUTENIbHBIE  TPU3HAKK  JKUBBIX  CHUCTEM,
IPUCIIOCOOICHHOCTh BUAOB K cpele OOuTaHus, aOMOTHYECKUX M OHOTHYECKHUX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpebl OOUTAHNUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 33a]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU MIPOIECCaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THIIOTE3bI, TMPOBEPITh WX OKCICPUMECHTATHHBIMU
cpenacTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JeaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe mo OHOJIOorud,
HKOJIOTUM U METUIMHE, MPOBOJUMON Ha 0a3ze IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJMMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpalleHus
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuiell mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AWCTBA, MUILEBOU
MIPOMBIIIUICHHOCTH, YTIyOJNsATh TO3HABATENbHBI MHTEpPEC, HaINpaBIECHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH mpodeccun ©  MPOJOJDKEHHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO U
BBICIIIETO0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoaunuecTBO 4acoB

Bcero

Kourposbnbie IIpakTHyeckue
padoTshI padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

buonorus xak HayKa

JKuBnIe cCcTEMBI U X HN3YUCHHUC

POII
https://resh.edu.ru/subject/5/
bu6mmoreka [IOK
https://m.edso0.ru/863d9a30

POII
https://resh.edu.ru/subject/5/
bubmuorexa [JOK
https://m.edso0.ru/863d9a30

buonorus kiaetku

0.5

POII
https://resh.edu.ru/subject/5/
bu6mmoreka [IOK
https://m.edso0.ru/863d9a30

XuUMHU4YeCKast opraHu3anus KJICTKU

CrpoeHue U QyHKIIUH KICTKH

10

POII
https://resh.edu.ru/subject/5/
bu6mmorexa [IOK
https://m.edso0.ru/863d9a30

POII
https://resh.edu.ru/subject/5/



https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/

bubmuorexa [JOK
https://m.edsoo.ru/863d9a30

OOMeH BelIeCcTB U NMPEBpalleHUE SHEPTUU B
KJIETKE

Hacnencreennast ungopmanus u
peanmzanus €€ B KIIETKE

0.5

POII
https://resh.edu.ru/subject/5/
bubmuorexa [JOK
https://m.edso0.ru/863d9a30

POIII
https://resh.edu.ru/subject/5/
bubmuorexa [JOK
https://m.edso0.ru/863d9a30

JKU3HEHHEBIN UK KIETKA

POII
https://resh.edu.ru/subject/5/
bu6mmoreka [IOK
https://m.edso0.ru/863d9a30

Crpoenue U pyHKIIUN OpraHU3MOB

17

1.5

POII
https://resh.edu.ru/subject/5/
bu6mmoreka [IOK
https://m.edso0.ru/863d9a30

10

11

Pa3zMmuoxeHUE U Pa3BUTUC OPTraHU3MOB

I'enetuka — HayKa 0 HaCJICACTBCHHOCTHU U
HU3MCHYUBOCTU OPTraHN3MOB

1.5

0.5

POII
https://resh.edu.ru/subject/5/
bu6mmorexa [IOK
https://m.edso0.ru/863d9a30

POII
https://resh.edu.ru/subject/5/



https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/

bubmuorexa [JOK
https://m.edsoo.ru/863d9a30

12

13

14

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH

3aKOHOMEPHOCTH U3MEHYMBOCTH

T'eneTuka uenoBeka

10

0.5

POII
https://resh.edu.ru/subject/5/
bubmuorexa [JOK
https://m.edso0.ru/863d9a30

POIII
https://resh.edu.ru/subject/5/
bubmuorexa [JOK
https://m.edso0.ru/863d9a30

POIII
https://resh.edu.ru/subject/5/
bubmuorexa [JOK
https://m.edso0.ru/863d9a30

15

CCHCKHI/IH OpTraHu3MOB

POII
https://resh.edu.ru/subject/5/
bu6mmoreka [IOK
https://m.edso0.ru/863d9a30

16

17

BroTexHoIOrus U CHHTETHYECKAsT OMOJIOTHUS

PesepBHOE Bpems

POII
https://resh.edu.ru/subject/5/
bu6mmorexa [IOK
https://m.edso0.ru/863d9a30

POII
https://resh.edu.ru/subject/5/



https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/

bubmuorexa [JOK
https://m.edsoo.ru/863d9a30

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13



https://m.edsoo.ru/863d9a30

11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

3apoxACHUE U PA3BUTHE IBOIIOIMOHHBIX
MPEJICTaBICHUI B OMOJIOTHI

KoanuecTBo 4acoB

Bcero

Kontpoabusbie IIpakTuueckue
padoTshI padoThI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

POIII
https://resh.edu.ru/subject/5/
bu6mmoreka [IOK
https://m.edsoo0.ru/863d9a30

Mukpo3BOIIOLHS U €€ PE3YIIbTATHI

14

POIII
https://resh.edu.ru/subject/5/

bubmuorexa [JOK
https://m.edsoo.ru/863d9a30

Makpo3BotonHus U €€ pe3ybTaThl

[IpoucxoxaeHue u pa3BUTHE KU3HHU HA
3emiie

HpOI/ICXO)KI[eHI/IC YCJIOBCKA — aHTPOIIOI'CHE3

15

10

1.5

POII
https://resh.edu.ru/subject/5/
bu6mmoreka [JOK
https://m.edso0.ru/863d9a30

POII
https://resh.edu.ru/subject/5/
bu6mmorexa [IOK
https://m.edso0.ru/863d9a30

POII
https://resh.edu.ru/subject/5/
bu6mmorexa [IOK



https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/

DKOJIOTUSI — HayKa O B3aUMOOTHOILICHUSIX
OpTraHru3MOB U HAAOPIraHU3MECHHBIX CUCTCM
C OKpYKarollei cpeaou

Opranu3mel 1 cpesia OOUTaHHS

0.5

1.5

https://m.edsoo.ru/863d9a30

POII
https://resh.edu.ru/subject/5/
bu6mmoreka [IOK
https://m.edso0.ru/863d9a30

POII
https://resh.edu.ru/subject/5/
bubmuorexa [JOK
https://m.edso0.ru/863d9a30

DKOJIOrUsl BUJOB U MOILYISAUN

0.5

POII
https://resh.edu.ru/subject/5/
bu6mmoreka [IOK
https://m.edso0.ru/863d9a30

10

11

DKOJIOTUS COOOIMIECTB. DKOJIOTUYECKUAE
CUCTEMBI

buocdepa — rinobanbHas skocuctema

UYenosek u OKpyskaromas cpeaa

12

0.5

POIII
https://resh.edu.ru/subject/5/
bu6mmoreka [IOK
https://m.edsoo0.ru/863d9a30

POII
https://resh.edu.ru/subject/5/
bubmuoreka [JOK
https://m.edso0.ru/863d9a30

POII
https://resh.edu.ru/subject/5/
bu6nmoreka [JOK



https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/

12

OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems

I[TPOT'PAMME

102

7.5

https://m.edsoo.ru/863d9a30

POII
https://resh.edu.ru/subject/5/
bu6mmoreka [IOK
https://m.edso0.ru/863d9a30



https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Ne i/ Tema YpoKka KOHTpOJ’IbHLIe HpaKanecKHe OﬁpaSOBaTe.}Ibele
Bcero U3y4YeHUs
padoThbI padoTbI pecypcbl
02.09.24- POIII
08.09.24 https://resh.edu.ru/subject/5/
buonorus kak KOMIUIEKCHasI HAyKa U
1 KaK 4acTh COBPEMEHHOI0 00IIecTBa 1 bubmaorexa LIOK
p B https://m.edsoo.ru/863d9a30
02.09.24- POII
08.09.24 https://resh.edu.ru/subject/5/
2 JKuBbIe cCTEMBI M X CBOWCTBA 1 bubnuorexa [JOK
https://m.edso0.ru/863d9a30
02.09.24- POII
08.09.24 https://resh.edu.ru/subject/5/
YpoBHEBas opraHu3anus )KUBbIX
3 cncTeM 1 bubmuorexa [JOK
https://m.edsoo.ru/863d9a30
09.09.24- POIII
15.09.24 https://resh.edu.ru/subject/5/
Hcropust OTKpBITUA U U3YUEHUS
4 KJICTKHN KJ'IGTO‘—IHaSI TCOPU 1 BI/I6J'H/IOTCK3 HOK
) p https://m.edso0.ru/863d9a30
MeToapl MOJIEKYIIPHOMN 1 09.09.24- PO
5 KJIETOYHOU OMOJIOTHH. 1 0.5 15.09.24 https://resh.edu.ru/subject/5/
[IpakTuueckas pabora «M3yuenue bubnnorexa [JOK



https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/

METOOB KJIETOYHOU OHOIOTUN
(xpomatorpadus, anexrTpodopes,
muddepeHnmanbHoe
nentpudyruposanue, [1LP)»

https://m.edsoo.ru/863d9a30

09.09.24- POIII
. 15.09.24 https://resh.edu.ru/subject/5/
XUMHYECKUI COCTAB KJIETKH
6 CranToBas bubaunoreka [IOK
p https://m.edsoo.ru/863d9a30
16.09.24- POIII
22.09.24 https://resh.edu.ru/subject/5/
MuHepaabHbIC BEIIECTBA KIETKH, UX
! onoornyeckas pojib bubmmorexa LIOK
P https://m.edsoo.ru/863d9a30
Opradn4ecKue BeIeCcTBa KIETKH — 16.09.24- POLI
P 22.09.24 https://resh.edu.ru/subject/5/
6enku. JlaboparopHas padoTa
8 «O0Ha eHHE OSJIKOB C MOMOIIBIO 0.5 Brbmmozexa [OK
Py . - https://m.edsoo.ru/863d9a30
KaueCTBEHHBIX PeaKIIHiD»
16.09.24- POIII
. 22.09.24 https://resh.edu.ru/subject/5/
CsoiicTBa, K1accupukanus u
9 (yHKIIT Genkon bubmuorexa [JOK
YHEIL https://m.edsoo.ru/863d9a30
23.09.24- POIII
29.09.24 https://resh.edu.ru/subject/5/
Opranuveckuie BemecTBa KICTKH —
10 bu6mmorexa [IOK

YTJIE€BOIbI

https://m.edso00.ru/863d9a30



https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30

23.09.24- POII
29.09.24 https://resh.edu.ru/subject/5/
Opranuyeckue BelecTBa KJICTKH —
11 [ bubnuoreka [JOK
A https://m.edso00.ru/863d9a30
Hyxneunossie kucnotsl. JJHK u 23.09.24- POIII
PHK. JIaboparopuast pabota 29.09.24 https://resh.edu.ru/subject/5/
12 «HccnenoBanre HyKJIEHHOBBIX 0.5 bubnmoreka [JOK
KHCJIOT, BEIACIICHHBIX U3 KJIETOK https://m.edsoo.ru/863d9a30
Pa3IMYHBIX OPTaHU3MOBY
30.09.24- POII
Crpoere u bysxim AT®. [pyrue 06.10.24 https://resh.edu.ru/subject/5/
13 Hykaeosuarpudocdars (HTD) bubmorexa [JOK
K AP https://m.edso00.ru/863d9a30
30.09.24- POII
Cexenunposanue JITHK. Metomabt 06.10.24 https://resh.edu.ru/subject/5/
14 T€HOMMKH, TPAHCKPUIITOMUKH, bubnnoreka [JOK
MIPOTEOMUKH https://m.eds00.ru/863d9a30
30.09.24- POIII
06.10.24 https://resh.edu.ru/subject/5/
15 MeTtob1 CTPYKTYpHOH OHONIOTHH bubnuoreka [IOK
https://m.eds00.ru/863d9a30
07.10.24- POII
16 Tuner knerok. [Ipokapuoruyeckast 13.10.24 https://resh.edu.ru/subject/5/
KJICTKa bu6nmoreka [JOK

https://m.edso00.ru/863d9a30



https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30

CrtpoeHye 3YKapuOTHUECKON 07.10.24- POLI
P yeap 13.10.24 https://resh.edu.ru/subject/5/
kietku. [TpakTrueckas padoTa
17 «W3yueHne CBOUCTB KII€TOYHOM 05 Bubmorexa ITOK
i https://m.edsoo.ru/863d9a30
MeMOpaHbI»
07.10.24- POIII
13.10.24 https://resh.edu.ru/subject/5/
18 [ToBepXHOCTHBII annapar KJIeTKH bubnnorexa [HOK
https://m.edso0.ru/863d9a30
OxHOMEMOpPaHHBIE OPTraHOUIBI POLI
P P https://resh.edu.ru/subject/5/
kietku. [IpakTudeckas pabora 14.10.24-
19 «3yueHue IBUKEHUSA [IUTOTLIA3MBI 0.5 20.10.24 bubmaoreka IJOK
i a H o https://m.eds00.ru/863d9a30
B PAaCTHUTEIIHHBIX KICTKAX)
ITonyasToHO € OpraHo
T, MTOXOM AP, TtaCTIN POl
' PHH, ' https://resh.edu.ru/subject/5/
JlaGopatopHas pabora 14.10.24-
20 «HccnenoBanue mia3zMonan3a u 05 20.10.24 bubmaorexa [IOK
a " https://m.eds00.ru/863d9a30
JIETIIIa3MOJIH3a B PACTUTENIbHBIX
KJIETKaX»
POIII
https://resh.edu.ru/subject/5/
14.10.24-
21 HememOpanHbie opraHou/IbI KJIETKH 90.10.24 bubnuoreka [IOK
o https://m.eds00.ru/863d9a30
21.10.24- POIII
22 Crtpoenue u GyHKIUHU sIpa 26.10.24

https://resh.edu.ru/subject/5/



https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/

bubmuorexa [JOK
https://m.edsoo.ru/863d9a30

CpaBHuTeNIbHAS XapaKTEPUCTHUKA 21.10.24- POLI
P P P 26.10.24 https://resh.edu.ru/subject/5/
KJIETOK 3yKapuoT. JlabopaTopHas
23 abora «M3yyeHne CcTpoeHus KIETOK 05 bubnnorexa LIOK
P i P https://m.eds00.ru/863d9a30
Pa3IMYHBIX OPTraHU3MOBY
AccuMunANUA U JUCCUMMIIALINS — 21.10.24-
POIII
JIBE CTOPOHBI MeTaboM3Ma. THIIbl 26.10.24 .
https://resh.edu.ru/subject/5/
oOmMeHa BemiecTB. JJaboparopHas
24 . bubmuorexa [JOK
pabota «/3y4yeHue KaTaTuTHISCKON
https://m.edsoo0.ru/863d9a30
aKTUBHOCTH (pepMeHTOB (Ha
MIpUMEPE aMIJIa3bl WA KaTajaas3bl)»
depMEHTaTUBHBIN XapaKTep 05.11.24-
peaKIuil KJICTOYHOTO MeTaboIru3Ma. 10.11.24 POIII
JlabopaTopnas pabora «3yuenue https://resh.edu.ru/subject/5/
25 (epMEeHTaTUBHOTO pPaCUICTIICHHS 0.5 bubnuoreka [IOK
MepoKcuaa BOAOPOIa B https://m.edsoo.ru/863d9a30
PaCTHTEIHHBIX U )KHBOTHBIX
KJIETKAX)»
05.11.24- POIII
10.11.24 https://resh.edu.ru/subject/5/
bBenku-akTuBaTOpHI U OCNKH-
26 I —— bubnuoreka [JOK
p https://m.edsoo.ru/863d9a30
05.11.24- POIII
27 ABTOTpO(HBIN THIT 0OMEHa BElIeCTB 10.11.24 https://resh.edu.ru/subject/5/

bu6nmoreka [JOK



https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/863d9a30
https://resh.edu.ru/subject/5/
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11.11.24- POIII
17.11.24 https://resh.edu.ru/subject/5/
28 doTocuHTE3 bubmuorexa [JOK
https://m.eds00.ru/863d9a30
11.11.24- POIII
Xemocunres. JlaboparopHas pabora 17.11.24 https://resh.edu.ru/subject/5/
29 «CpaBHEHHE TIPOIIECCOB 0.5 bubnuoreka [IOK
(hoTOCHHTE3a M XEMOCHHTE32» https://m.edso00.ru/863d9a30
11.11.24- POII
AHa3poOHbIe OpraHu3Mbl. Buibl )
17.11.24 https://resh.edu.ru/subject/5/
opoxenus. JlaboparopHas pabora
30 «CpaBHEHUE IPOIIECCOB OPOKEHUS bubmorexa [JOK
P pott P https://m.edso0.ru/863d9a30
U ObIXAaHUS»
18.11.24- POIII
24.11.24 https://resh.edu.ru/subject/5/
AdpOoOHBIE OPraHU3MBbI. JTaIbI
31 SHEPreTHYecKoro ooMeHa bubmorexa HOK
P https://m.eds00.ru/863d9a30
18.11.24- POIII
DHeprust MEMOPaAHHOTO TPATUCHTA 24.11.24 https://resh.edu.ru/subject/5/
32 npotoHoB. Cunrte3 AT®: pabota bubmuorexa [IOK
poTOHHON AT®-cuHTa3b1 https://m.eds00.ru/863d9a30
18.11.24- POIII
33 Peaknuy MaTpu4HOTO CHHTE3a 24.11.24

https://resh.edu.ru/subject/5/
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bubmuorexa [JOK
https://m.edsoo.ru/863d9a30

25.11.24- POII
. 01.12.24 https://resh.edu.ru/subject/5/
Tpanckpunuus — MaTpU4YHBINA
34 cures PHK bubmuorexa [JOK
https://m.edsoo.ru/863d9a30
25.11.24- POIII
01.12.24 https://resh.edu.ru/subject/5/
35 Tpaucsiuyst u €€ sTanbl bubnuoreka [IOK
https://m.edsoo.ru/863d9a30
25.11.24- POIII
01.12.24 https://resh.edu.ru/subject/5/
KonupoBanue amuHokuciot. Posb
36 noocoM B OMOcHHTE3e OelKa Bubmorexa ITOK
p https://m.edsoo.ru/863d9a30
02.12.24- POIII
08.12.24 https://resh.edu.ru/subject/5/
Opranu3zaiiys reHoMa y TpoKapuoT
37 T SVKADIOT bu6mmoreka [IOK
yRap https://m.eds00.ru/863d9a30
02.12.24- POIII
08.12.24 https://resh.edu.ru/subject/5/
MonekynsapHble MEXaHU3MBbI
38 SKCIIPECCUU I'€HOB V DYKAPHUOT bubmorexa LIOK
P ¥ 9yKap https://m.eds00.ru/863d9a30
39 Bupycsl — BHeKIIeTOUHBIE (POPMBI 0.5 02.12.24- POIII
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’KM3HU ¥ OOJIUTaTHBIC MTAPA3UTHI. 08.12.24 https://resh.edu.ru/subject/5/
[IpakTrueckas padota «Co3gaHue bubnuorexa [JOK
MOJIETIU BUPYCa» https://m.edsoo.ru/863d9a30
09.12.24- POII
15.12.24 https://resh.edu.ru/subject/5/
BupycHbie 3a001eBaHMsI YETIOBEKA,
40 YKUBOTHBIX, PACTCHHUI bubmorexa OK
’ https://m.eds00.ru/863d9a30
09.12.24- PoOII
15.12.24 https://resh.edu.ru/subject/5/
HanoTexHoyioruu B OMOJIOTUU U
41 MeTHIHHE bubmuorexa [JOK
https://m.eds00.ru/863d9a30
09.12.24- POII
15.12.24 https://resh.edu.ru/subject/5/
42 JKW3HEHHBIN ITUKIT KICTKH bubmuorexa [JOK
https://m.eds00.ru/863d9a30
16.12.24- POIII
22.12.24 https://resh.edu.ru/subject/5/
43 Martpuunsiii cuntes3 JHK bu6mmoreka [IOK
https://m.eds00.ru/863d9a30
16.12.24- POII
Xpomocomsl. JlabopatopHas pabora 22.12.24 https://resh.edu.ru/subject/5/
44 «M3yueHne XpoMOCOM Ha rOTOBBIX 0.5 bubanoreka [JOK

MUKpOITpenaparax»

https://m.edso0.ru/863d9a30
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16.12.24- POII
22.12.24 https://resh.edu.ru/subject/5/
45 Jlenenue KIETKH — MHUTO3 bubmuorexa [JOK
https://m.edso00.ru/863d9a30
Tuns! knetok. Kapuokunes u 23.12.24- POIII
uTokuHes3. JlJaboparopHas paboTa 29.12.24 https://resh.edu.ru/subject/5/
46 «HaOmroieHne MUTO3a B KJICTKAX 0.5 bubmuoreka [JOK
KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX https://m.eds00.ru/863d9a30
MHUKpOTIperaparax )»
23.12.24- POII
29.12.24 https://resh.edu.ru/subject/5/
47 Perynsnus >kM3HEHHOTO IHKIIA BuGorexa 1IOK
[ICTOR https://m.edso00.ru/863d9a30
23.12.24- POII
29.12.24 https://resh.edu.ru/subject/5/
48 OpranusMm Kak elMHOE LIe0e bubnnoreka [JOK
https://m.eds00.ru/863d9a30
13.01.25- POIII
Tkanu pacrenwuii. JlTaboparopHas 19.01.25 https://resh.edu.ru/subject/5/
49 pabota «/3y4ucHne TKaHeH 0.5 bubnmnoreka [JOK
pacTeHu» https://m.eds00.ru/863d9a30
TkaHM )KUBOTHBIX U YEJIOBEKa. 13.01.25- PO
19.01.25 https://resh.edu.ru/subject/5/
50 JlaGopaTopnas pabora «3yuenue 0.5
bu6nmoreka [JOK

TKaHEH KMBOTHBIX)

https://m.edso00.ru/863d9a30
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13.01.25- POII
Opranbl. CHCTEMBI OPTaHOB. 19.01.25 https://resh.edu.ru/subject/5/
51 JlaGopaTtopHas paborta «3ydueHue 0.5 bubnmoreka [JOK
OpPraHoB I[BETKOBOI'O PACTCHUS) https://m.edso0.ru/863d9a30
20.01.25- POII
26.01.25 https://resh.edu.ru/subject/5/
52 Omnopa Tena opraHu3MoB bubmmoreka [JOK
https://m.edso00.ru/863d9a30
20.01.25- PoOII
26.01.25 https://resh.edu.ru/subject/5/
53 JIBr>KeHHEe OpraHru3MOB bubmuorexa [JOK
https://m.eds00.ru/863d9a30
20.01.25- POII
26.01.25 https://resh.edu.ru/subject/5/
54 IIntanue opraHu3MoB bubnnoreka [JOK
https://m.edso00.ru/863d9a30
27.01.25- POIII
[TuTaHue MO3BOHOYHBIX KHBOTHBIX. 02.02.25 https://resh.edu.ru/subject/5/
55 [IumeBapuTenpHas cucteMa bu6mmorexa [IOK
YyesoBeKa https://m.edso0.ru/863d9a30
27.01.25- POII
56 JlbIxaHue OpraHu3MoB 02.02.25 https://resh.edu.ru/subject/5/

bu6mmorexa [IOK
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https://m.edsoo.ru/863d9a30

27.01.25- POII
02.02.25 https://resh.edu.ru/subject/5/
JIpIXaHHE ITO3BOHOYHBIX YKUBOTHBIX
S7 L qeToBeKA bubmmoreka [JOK
https://m.eds00.ru/863d9a30
03.02.25- POII
09.02.25 https://resh.edu.ru/subject/5/
58 TpancnopT BEIIeCTB y OPraHu3MOB bubnnoreka [JOK
https://m.eds00.ru/863d9a30
03.02.25- POII
KpoBeHocHas cucrema 09.02.25 https://resh.edu.ru/subject/5/
59 ITO3BOHOYHBIX KHBOTHBIX U bubnuorexa [JOK
YyesoBeKa https://m.eds00.ru/863d9a30
03.02.25- PO
09.02.25 https://resh.edu.ru/subject/5/
60 Briaenenue y opranusmos bubnnoreka [JOK
https://m.eds00.ru/863d9a30
10.02.25- PO
16.02.25 https://resh.edu.ru/subject/5/
61 3amuTa y OpraHu3MoB bubmuorexa [IOK
https://m.edso0.ru/863d9a30
10.02.25- POIII
62 NmMmyHHas cuctema yeinoBeka 16.02.25

https://resh.edu.ru/subject/5/
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bubmuorexa [JOK
https://m.edsoo.ru/863d9a30

10.02.25- POII
16.02.25 https://resh.edu.ru/subject/5/
PazgpaxkxuMocTs u peryisuus y
63 OpraHUIMOB bubnmoreka [JOK
https://m.eds00.ru/863d9a30
17.02.25- POII
['ymopanbHast peryasius u 23.02.25 https://resh.edu.ru/subject/5/
64 SHJOKPUHHAS CUCTEMA )KUBOTHBIX U bubnnoreka [JOK
YyeJoBeKa https://m.eds00.ru/863d9a30
17.02.25- POII
23.02.25 https://resh.edu.ru/subject/5/
65 DopMBI pa3MHOXKCHHSI OPTaHU3MOB bubnnoreka [JOK
https://m.eds00.ru/863d9a30
17.02.25- POII
23.02.25 https://resh.edu.ru/subject/5/
66 [TonoBoe pazMHOXkEHUE bubnuotexa [JOK
https://m.edso00.ru/863d9a30
24.02.25- POIII
02.03.25 https://resh.edu.ru/subject/5/
67 Meiio3 bu6mmorexa [IOK
https://m.edso0.ru/863d9a30
68 I'ametorenes. O6pa3oBaHue u 0.5 24.02.25- POIII
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Pa3BUTHE MOJIOBBIX KIETOK. 02.03.25 https://resh.edu.ru/subject/5/
JlaGopaTtopHas padota «3ydueHue bu6mmoreka [IOK
CTPOECHHS TIOJIOBBIX KJIETOK Ha https://m.edso0.ru/863d9a30
TOTOBBIX MUKpPOIIperapaTaxj»
24.02.25- POIII
02.03.25 https://resh.edu.ru/subject/5/
NHauBuayanbHOE pa3BUTHE
69 OPraHu3MOB — OHTOIEHE3 bubmoreka LOK
p https://m.edsoo.ru/863d9a30
03.03.25- POIII
. 09.03.25 https://resh.edu.ru/subject/5/
3akIajika OpraHoB M TKaHEH U3
0 3apOJIBILIEBBIX JTUCTKOB bubmmorexa LIOK
PO https://m.edsoo.ru/863d9a30
Poct 1 pa3zBuTHe XKUBOTHBIX 03.03.25- PSHI
P ) 09.03.25 https://resh.edu.ru/subject/5/
Jlaboparopnast pabota «BrisiBieHue
n MPU3HAKOB CXOJICTBA 3apOIbIIICH 0.5 Brbmmozexa [OK
P a poaL https://m.edsoo.ru/863d9a30
MO3BOHOYHBIX KUBOTHBIX»
Pa3sMHOXeHue 1 pa3BUTHE 03.03.25- POLI
. P 09.03.25 https://resh.edu.ru/subject/5/
pactenuii. JlabopatopHas pabora
72 «CTpoeHne OpraHoB Pa3MHOKEHUS 0.5 bubmaorexa IJOK
R p . p https://m.edsoo.ru/863d9a30
BBICIIIUX PACTCHHI
10.03.25- POIII
16.03.25 https://resh.edu.ru/subject/5/
HcTtopust cTaHOBIEHUS U Pa3BUTHUSA
73 bu6mmorexa [IOK

TCHCTUKH KaK HAayKN

https://m.edso00.ru/863d9a30
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OCHOBHBIE ITOHITHUSA U CUMBOJIBI 10.03.25- POLI
16.03.25 https://resh.edu.ru/subject/5/
reHeTuku. JlabopatopHas pabora
74 «Jlposodpina Kak 0GbeKT 0.5 bubnunoreka [HOK
P . https://m.edsoo.ru/863d9a30
FeHETUYECKHUX HCCIIEI0OBAHUI
3aKOHOMEPHOCTU HACEAOBaHUS 10.03.25-
POIII
pU3HAKOB. MOHOTHOpUIHOE 16.03.25 https://resh.edu.ru/subject/s/
ckpemuBanue. [Ipaktuueckas : I
73 " 0.5 bubmmorexa [IOK
pabora "Usyuenue pesyieTaTon https://m.edso0.ru/863d9a30
MOHOTHOPHIHOIO CKPELMBAHUS " '
npo30¢uib"
17.03.25- POIII
23.03.25 https://resh.edu.ru/subject/5/
L{uTOMOrnYeCKre OCHOBBI
76 bubaunoreka LIOK
MOHOTHOPHIHOTO CKPCIIHBAHHS https://m.edsoo.ru/863d9a30
17.03.25- POIII
23.03.25 https://resh.edu.ru/subject/5/
AHanu3upyloliee CKperuBaHue.
" Hemnonnoe noMuHUpOBaHUE bubmmorexa LHOK
a p https://m.edso0.ru/863d9a30
JIuruOpuIHOE CKpEIMBaHUE 17.03.25- POHI
P P ] 23.03.25 https://resh.edu.ru/subject/5/
[IpakTuueckas pabora «M3yuenue
8 €3yJIbTATOB TUTHOPUIHOTO 0.5 Bubmorexa ITOK
pesy g pHiL https://m.edsoo.ru/863d9a30
CKPEIIUBaHUS Y IPO30(DUITBD»
1L 24.03.25- POIII
HUTOJIOTUYECKUE OCHOBBI .
79 ONIOTHHCCIHNE OCHO 30.03.25 https://resh.edu.ru/subject/5/

JUTUOPUTHOTO CKPEITUBAHUS

bu6nmoreka [JOK
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https://m.edsoo.ru/863d9a30

24.03.25- POIII
30.03.25 https://resh.edu.ru/subject/5/
CuemieHHOEe HaclIeq0OBaHUE
80 DMAHAKOR bubmuorexa [JOK
p https://m.eds00.ru/863d9a30
24.03.25- PDOIII
30.03.25 https://resh.edu.ru/subject/5/
XpoMOCOMHas1 TeOpus
81 HACJIEICTBEHHOCTHU bubmorexa LIOK
a https://m.edsoo.ru/863d9a30
04.04.25- POIII
06.04.25 https://resh.edu.ru/subject/5/
82 ['enernka mona bu6mmoreka [IOK
https://m.edsoo.ru/863d9a30
04.04.25- POIII
06.04.25 https://resh.edu.ru/subject/5/
83 ['eHoTum Kak 1MeI0CTHAs cCUCTEMa bu6mmorexa [IOK
https://m.edsoo.ru/863d9a30
04.04.25- POIII
. 06.04.25 https://resh.edu.ru/subject/5/
I'eneTn4ecknii KOHTPOJIb PaA3BUTHS
84 aCTeHI/II\/’I JKUBOTHBIX U YCJIIOBCKA BI/I6J'II/IOTCKa HOK
P ’ https://m.eds00.ru/863d9a30
N3meHunBOCTh IPU3HAKOB. Buasl 07.04.25- POII
85 13.04.25

U3MCHYUBOCTHU

https://resh.edu.ru/subject/5/
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bubmuorexa [JOK
https://m.edsoo.ru/863d9a30

07.04.25- POIII
13.04.25 https://resh.edu.ru/subject/5/
MonudukanmonHas U3MEHYHBOCTb.
86 BIIP bubmuorexa [JOK
https://m.edso0.ru/863d9a30
BapuannoHHbIH psg u 07.04.25-
BapHaIMOHHAs KPUBasi. 13.04.25 PDOIII
JlabopaTopnas pabora https://resh.edu.ru/subject/5/
87 «MccrnenoBanrue 3akOHOMEPHOCTEN 0.5 bubmuorexa [JOK
MO (DUKAITIOHHON H3MEHUNBOCTH. https://m.edsoo.ru/863d9a30
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»
14.04.25- POIII
20.04.25 https://resh.edu.ru/subject/5/
I'eHoTHIIMYECKAST N3MEHYHUBOCTD.
88 KoMOuHaTHBHAsT N3MEHYHUBOCTE bubmmorexa [TOK
https://m.edso0.ru/863d9a30
MyranoHHas U3MEHYNBOCTD 14.04.25- POHI
o ) 20.04.25 https://resh.edu.ru/subject/5/
[IpakTnueckas padbora «Myrtauuu y
89 030(pHIE! (Ha TOTOBEIX 0.5 bubnuoreka [IOK
P https://m.edsoo0.ru/863d9a30
MUKpOTpenaparax)»
3aKOHOMEPHOCTH MYTAIITHOHHOIO 14.04.25- POl
P . 200425  https://resh.edu.ru/subject/s/
90 mporiecca. DIMUTreHeTHKa u
bu6nmoreka [JOK

OIIMI'CHOMMKA

https://m.edso00.ru/863d9a30
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21.04.25- POII
I'eneTrka yenmoBeka. [IpakTrueckast 27.04.25 https://resh.edu.ru/subject/5/
91 pabota «CocTaBieHHe U aHAIIU3 0.5 bubmmorexa [IOK
POIOCIOBHOI» https://m.edsoo.ru/863d9a30
21.04.25- POII
27.04.25 https://resh.edu.ru/subject/5/
92 MeToabl METUITMHCKONM T€HETUKH bubnuorexa [JOK
https://m.eds00.ru/863d9a30
3HaueHne MeJUIIMHCKOI TeHETUKHU B 21.04.25- POIII
[PEIOTBPALICHUN U JICYEHUH 27.04.25 https://resh.edu.ru/subject/5/
93 ICHETHYECKUX 3a00JIeBaHUI bubmuorexa [JOK
YeJoBeKa https://m.edso00.ru/863d9a30
OCHOBHBIE TIOHSITHS CEIECKIIHH. 28.04.25- PO
11.05.25 https://resh.edu.ru/subject/5/
Jlaboparopnast pabota «3yuenue
%4 COPTOB KYJbTYPHBIX paCTEHUH U 05 bubmorexa HOK
https://m.eds00.ru/863d9a30
MOPO/I TOMAIITHUX KUBOTHBIX)
28.04.25- POIII
MeTob! celneKIIMOHHON paboThI. 11.05.25 https://resh.edu.ru/subject/5/
95 JlaboparopHast pabota «/3yuenue 0.5 bubnmnoreka [JOK
METO/IOB CEJIEKI[UU PACTCHUII https://m.eds00.ru/863d9a30
JloCTIKEeHMSI CENIEKITUU PACTCHUH U 28.04.25- POII
96 KHUBOTHBIX. [IpakTHyeckas pabora 11.05.25 https://resh.edu.ru/subject/5/
«IIpuBUBKa pacTeHUI bubnuorexa [IOK
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https://m.edsoo.ru/863d9a30

12.05.25- PoOII
CoxpaHeHue, U3yueHHe U 18.05.25 https://resh.edu.ru/subject/5/
97 HCTIOJIb30BAHUE TEHETHYECKUX bubmuoreka [JOK
pecypcoB https://m.eds00.ru/863d9a30
buorexHonorus kak Hayka u 12.05.25- POl .
OTpACIT TPOH3BOICTEA. 18.05.25 https://resh.edu.ru/subject/5/
%8 [IpaxTuueckas pabora «M3yuenue 05 bubmmorexa [JOK
https://m.eds00.ru/863d9a30
00BbEKTOB OMOTEXHOJOT UM
12.05.25- POII
18.05.25 https://resh.edu.ru/subject/5/
OcCHOBHBIE HaINlpaBJICHUS
99 . bubmuorexa [JOK
CUHTETHYECKON OMOJIOTHH
https://m.eds00.ru/863d9a30
19.05.25- POIII
25.05.25 https://resh.edu.ru/subject/5/
100 XpOMOCOMHas U TeHHasi NHKEHEPUs bubnuotexa [JOK
https://m.edso00.ru/863d9a30
19.05.25- POII
25.05.25 https://resh.edu.ru/subject/5/
101 MeauinHcKkre OMOTEXHOIOTHHI bu6mmorexa [IOK
https://m.edso0.ru/863d9a30
102 PesepsHblit ypok. [ToBTopenue, ;282;2' POII

000011IeHHE, CUCTEMATH3AIAS

https://resh.edu.ru/subject/5/
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3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

135

bubmuorexa [JOK
https://m.edsoo.ru/863d9a30



https://m.edsoo.ru/863d9a30

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrpoubnsie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
02.09.24- POII
08.09.24 https://resh.edu.ru/subject/5/
1 OpomonmonHas teopus Y. Jlapsuna 1 bubnmoreka [JOK
https://m.eds00.ru/863d9a30
02.09.24- POII
08.09.24 https://resh.edu.ru/subject/5/
I[BI/DKYHII/Ie CHJIBI DBOJIFOIITUHU BUI0B
2 10 U. Jlapus 1 bubnuotexa [JOK
-~ apBHIHYy https://m.edso00.ru/863d9a30
02.09.24- POII
Bopw0a 3a cymiecTBoBaHHeE, 08.09.24 https://resh.edu.ru/subject/5/
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 bubnmnoreka [JOK
oT0op https://m.eds00.ru/863d9a30
09.09.24- POII
. 15.09.24 https://resh.edu.ru/subject/5/
DopMupoBaHUE CHHTETUYECKOM
4 TCODHH SBOIOLIH 1 bubmuorexa [JOK
P H https://m.edso0.ru/863d9a30
09.09.24- POII
5 Drarbl 9BOIOIMOHHOTO MPOIECCa: 1 15.09.24 https://resh.edu.ru/subject/5/
MHUKPO3BOIIOLUS U MaKPOIBOIIOLUS bubnnorexa [JOK

https://m.edso0.ru/863d9a30
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09.09.24- POII
15.09.24 https://resh.edu.ru/subject/5/
[Tonynsammst — 3y1eMeHTapHas
6 R bubmuorexa [JOK
S 1 https://m.edso0.ru/863d9a30
3aK0H T€HETHYECKOTO PAaBHOBECHS 16.09.24- PRI
JIx. Xapau, B. Baiin6epra. 22.09.24 https://resh.edu.ru/subject/5/
7 JlaGopaTtopHast pabota «BrisBiieHne 0.5 bubnnoreka [JOK
W3MEHUYUBOCTH Yy 0COOEH OJTHOTO https://m.edso00.ru/863d9a30
BHJIa»
16.09.24- PO
22.09.24 https://resh.edu.ru/subject/5/
8 DOnemMeHTapHbIe (HaKTOPBI IBOIIOLUU bubnuorexa [JOK
https://m.eds00.ru/863d9a30
16.09.24- PO
Dddekr ocroparens. Dpdhext 22.09.24 https://resh.edu.ru/subject/5/
o OyTBUTOYHOTO TOPJIBITITKA bubmorexa [JOK
vt P https://m.eds00.ru/863d9a30
23.09.24- POIII
. 29.09.24 https://resh.edu.ru/subject/5/
Murpauuu. M3omaumuu nomyssuui:
10 reorpaduueckasi, OnoJIoruIecKas bubmoreia OK
P ’ https://m.eds00.ru/863d9a30
EerecTne o160 23.09.24- POII
TECTBEHHBIH 0TOOP — .
11 P 20.09.24  https:/resh.edu.ru/subject/s/

HaIPaBJISIOMUNA (PAKTOP IBOTIOIAN

bu6mmorexa [IOK
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12

13

14

15

16

[TonoBoii oT60p

[Tprucnoco0IeHHOCTh OPTaHU3MOB
KaK pe3y/ibTaT MHUKPOJBOJIIOLINH.
JlaboparopHas pabota «3yuenue
apoMop(]030B ¥ UAKOATANITAIIMN Y
pacTeHH U )KUBOTHBIX)

[Tpumepsb! prcocoOIeHH y
OpraHu3MoB: Mopdoiornieckue,
busnonoruuecKkue, OHOXUMHUIECKHUE,
noBeneHueckue. JlaboparopHas
pabora «IIpucnocobnenus
OpTraHHu3MOB U UX OTHOCHUTCIIbHAA
11E€JIECO00PA3HOCThY

Bun, ero kputepuu u CTpykTypa.
JlabopaTtopHast pabora «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

Crpykrypa Buaa

0.5

0.5

0.5

23.09.24-
29.09.24

30.09.24-
06.10.24

30.09.24-
06.10.24

30.09.24-
06.10.24

07.10.24-
13.10.24

https://m.edsoo.ru/863d9a30

POIII
https://resh.edu.ru/subject/5/
bubmuorexa [JOK
https://m.edso0.ru/863d9a30

POII
https://resh.edu.ru/subject/5/
bu6mmoreka [IOK
https://m.edso0.ru/863d9a30

POII
https://resh.edu.ru/subject/5/
bubmuorexa [JOK
https://m.edso0.ru/863d9a30

POIII
https://resh.edu.ru/subject/5/
bu6mmoreka [IOK
https://m.edsoo0.ru/863d9a30

POIII
https://resh.edu.ru/subject/5/
bubmuoreka [JOK
https://m.edso0.ru/863d9a30
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07.10.24- PDIII
13.10.24 https://resh.edu.ru/subject/5/
Bumoo6pa3oBaHue Kak pe3ynbTar
17 MHKDOSBOIOLII bubnuoreka [JOK
P t https://m.edso00.ru/863d9a30
07.10.24- PDIII
13.10.24 https://resh.edu.ru/subject/5/
CBs13b MUKPOJBOJIIOIUHU H
18 N bubmuorexa [JOK
A https://m.edso00.ru/863d9a30
PoOII
Makpo3BOJTFOLIHSL. 14.10.24- https://resh.edu.ru/subject/5/
19 [TareoHTOIOTHYECKHE METOIBI 9 0' 10'2 4 bu6mmoreka [IOK
W3YUYEHUs SBOJIOLMU " https://m.eds00.ru/863d9a30
PoOII
buoreorpaduueckre METOIbI 14.10.24- https://resh.edu. u/subject/5/
20 M3yUYCHUS DBOJIOIUN 20.10.24 bubmorexa [JOK
v 1 o https://m.eds00.ru/863d9a30
POIII
OMOpHOIIOTHYECKHE T 14.10.24- https://resh.edu.ru/subject/5/
21 CPaBHHUTENHHO-MOP(OIOTHUECKHE 20' 10'2 4 bubnmnoreka [JOK
METOIbI U3yYEHHS DBOIIIOLIMU A https://m.eds00.ru/863d9a30
21.10.24- POII
MonekynsipHO-TeHETUYECKHE, 26.10.24 https://resh.edu.ru/subject/5/
22 OMOXMMHYECKHE U MaTeMaTHYECKHe bubnuorexa [JOK

MCETObI U3YUCHUS 53BOJIFOITUN

https://m.edso0.ru/863d9a30
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21.10.24- POII
26.10.24 https://resh.edu.ru/subject/5/
23 OO01mre 3aKOHOMEPHOCTH SBOJTIOIHH bubnunoreka [HOK
https://m.edso0.ru/863d9a30
21.10.24- POII
AjantuBHas pajuaIysl. 26.10.24 https://resh.edu.ru/subject/5/
24 HepaBHOMEpHOCTH TEMITOB bubnmoreka [JOK
3BOJIIOLUU https://m.edsoo.ru/863d9a30
05.11.24- PoOII
10.11.24 https://resh.edu.ru/subject/5/
Hayunble runoressl
25 MIPOMCXOXKICHHS J)KU3HU Ha 3emIie bubmorexa HOK
https://m.edso0.ru/863d9a30
05.11.24- PoOII
10.11.24 https://resh.edu.ru/subject/5/
I[OHayTIHI)IG OpeaACTaBJICHUA O
26 3apOXKACHUU JKU3HU BH6HHOTeKa HOK
https://m.edso0.ru/863d9a30
05.11.24- POIII
. 10.11.24 https://resh.edu.ru/subject/5/
OcCHOBHBIE TaIlbl HEOPTaHUYECKOU
27 e — bubnuoreka [IOK
https://m.edso0.ru/863d9a30
11.11.24- POII
17.11.24 https://resh.edu.ru/subject/5/
28 ['unore3ssl 3apoxkaeHUs KU3HU bubnnorexa [JOK

https://m.edso0.ru/863d9a30
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Ucrtopus 3emiin u MeTobI €€ 11.11.24- POIII
usydyenus. JlaboparopHas pabora 17.11.24 https://resh.edu.ru/subject/5/
29 «M3y4yeHue u onucanue 0.5 bubnmoreka [JOK
HMCKOTIA€MbIX OCTaTKOB JAPEBHUX https://m.edsoo.ru/863d9a30
OpPraHU3MOBY
11.11.24- POII
. 17.11.24 https://resh.edu.ru/subject/5/
HavanpHbIe 3TaIbl OpraHuvecKoi
30 NN bubmunoreka [IOK
https://m.eds00.ru/863d9a30
18.11.24- POII
24.11.24 https://resh.edu.ru/subject/5/
31 DBOJIIOLUS HYKapUOT bubnuorexa [JOK
https://m.eds00.ru/863d9a30
OCHOBHBIE ATaIIbI BOJIOHT 18.11.24- POIII
PacTHTEIHLHOTO MUPA. 24.11.24 https://resh.edu.ru/subject/5/
32 [IpakTuueckas pabora «3yuenune 0.5 bubnuoreka [IOK
0COOEHHOCTEHN CTPOEHUS PaCTCHUHN https://m.eds00.ru/863d9a30
Pa3HBIX OTJICIIOBY
18.11.24- PO
24.11.24 https://resh.edu.ru/subject/5/
OCHOBHBIE 3TaIbl YBOJIOIUN
33 JHBOTHOTO Mipa bubmmorexa [IOK
https://m.eds00.ru/863d9a30
DBOIOIHNS )KUBOTHBIX. 25.11.24- PDOIII
34 [pakTiueckas padota «3yueHue 05 01.12.24 https://resh.edu.ru/subject/5/
0COOCHHOCTEN CTPOCHHUS bubnmnorexa [JOK

IIO3BOHOYHBIX JKXUBOTHBIX)

https://m.edso00.ru/863d9a30
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25.11.24- POIII
01.12.24 https://resh.edu.ru/subject/5/
PazButue xu3Hu Ha 3eMJie 110 3pam
35 - bubmuorexa [JOK
pHOA https://m.edsoo.ru/863d9a30
25.11.24- POII
01.12.24 https://resh.edu.ru/subject/5/
MaccoBble BBIMUPAHUS —
36 SKOJIOTHUYCCKHNEC KPU3UCHI ITPOIIJIIOTO BH6HHOTeKa HOK
p p https://m.edsoo.ru/863d9a30
02.12.24- POIII
. . 08.12.24 https://resh.edu.ru/subject/5/
COBpeMeHHI)II/I 9KOJIOITNYCCKHNUN
37 KPH3HUC, €T0 OCOOCHHOCTH bubmorexa [JOK
p ’ https://m.edso00.ru/863d9a30
02.12.24- POIII
08.12.24 https://resh.edu.ru/subject/5/
CoBpeMeHHas cuctema
38 OPraHuYCcCKOTO IIpoIjIoro BH6HHOTeKa HOK
p p https://m.edsoo.ru/863d9a30
02.12.24- POIII
08.12.24 https://resh.edu.ru/subject/5/
OCHOBHLIC CUCTCMATUUYCCKHUC
39 COVIITIEL ODIAHIEMOE bu6mmoreka [IOK
Py p https://m.edsoo.ru/863d9a30
AHTOOMONOMS — HAVEA 09.12.24- POIII
40 POTIONO yRa o 15.12.24 https://resh.edu.ru/subject/5/

YECJIO0BCKEC

bu6mmorexa [IOK
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https://m.edsoo.ru/863d9a30

09.12.24- POII
. 15.12.24 https://resh.edu.ru/subject/5/
PazButue npencrasieHui o
4 [IPOUCXOKICHUH YEJIOBEKA Eubmorexa ITOK
P a https://m.eds00.ru/863d9a30
MecTo 4eoBeKa B CUCTEME 09.12.24-
OpraHuYEeCcCKOro Mupa 15.12.24 POLI
p pa- o https://resh.edu.ru/subject/5/
JlaboparopHas pabota «3yuenue
42 N 0.5 bu6mmoreka [IOK
0COOEHHOCTEH CTpOEHUS CKelleTa
https://m.edsoo.ru/863d9a30
YyeJIOBEKA, CBI3aHHBIX C
TIPSIMOX OKIICHHEM)
16.12.24- POIII
22.12.24 https://resh.edu.ru/subject/5/
43 JIB>KyIIIME CUITBI aHTPOIIOTEHE3a bubnnoreka [JOK
https://m.edsoo.ru/863d9a30
16.12.24- POIII
CooTHOILIIEHHE OUOJIOTUYECKUX U 22.12.24 https://resh.edu.ru/subject/5/
44 COLIMATLHBIX ()aKTOPOB B bubnmnoreka [JOK
AHTPOIIOTEHE3E https://m.eds00.ru/863d9a30
16.12.24- POIII
22.12.24 https://resh.edu.ru/subject/5/
45 OcCHOBHBIE CTaIUN aHTPOIIOI€HE3A bubnnoreka [JOK
https://m.edsoo.ru/863d9a30
46 [TaseoreHeTnka 1 mmajgcoreHOMHUKA 23.12.24- POII
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29.12.24 https://resh.edu.ru/subject/5/
bu6mmoreka [IOK
https://m.edso00.ru/863d9a30

23.12.24- POIII

29.12.24 https://resh.edu.ru/subject/5/

47 DBOJIIOIHUS COBPEMEHHOTO YeJIOBEKA bubnmoreka [JOK
https://m.eds00.ru/863d9a30

23.12.24- POIII

Yenoseueckue pacel. [IpakTuueckast 29.12.24 https://resh.edu.ru/subject/5/
48 pabota «/3ydeHre SKOITOTHISCKIX 0.5 bubnnoreka [JOK
aJanTalui YeaoBeKa https://m.eds00.ru/863d9a30

13.01.25- POIII

19.01.25 https://resh.edu.ru/subject/5/

MeXIHCIUITMHAPHBIE METOIbI
49 B e— BbutGmuoreka [IOK
https://m.eds00.ru/863d9a30

13.01.25- POIII

19.01.25 https://resh.edu.ru/subject/5/

50 3apoKAEHUE U Pa3BUTHE DKOJOTUU bubnnorexka [JOK
https://m.eds00.ru/863d9a30

13.01.25- POIII

Mertoabl 3xkooruu. JlabopaTopHas 19.01.25 https://resh.edu.ru/subject/5/
51 pabota «/3yueHue MeToJ10B 0.5 bubanoreka [JOK

3KOJIOTMYECKUX MCCIIEAOBAHUI

https://m.edso0.ru/863d9a30
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20.01.25- POII
. 26.01.25 https://resh.edu.ru/subject/5/
3Ha4YeHUE KOJOTHUECKUX 3HAHHUH
52 15 HeTOBeKA bubaunoreka [IOK
s https://m.edso00.ru/863d9a30
20.01.25- POII
26.01.25 https://resh.edu.ru/subject/5/
53 Dxosiorudeckue hakTopsbl bubnmoreka [JOK
https://m.edso00.ru/863d9a30
AbGuotnueckue daktopbl. CBET Kak 20.01.25- POII
9KOJIOIHYECKUH (PakTop. 26.01.25 https://resh.edu.ru/subject/5/
54 JlaGopaTtopHast pabota «BrlisiBiieHHE 0.5 bubnnoreka [JOK
PUCTIOCOOIEHUIM OpraHU3MOB K https://m.edsoo.ru/863d9a30
BIIUSTHUIO CBETA
AbuoTtnueckue GpaxkTopsl. 27.01.25-
TemmnepaTypa Kak 3KOJIOTHIECKUI 02.02.25 POl
patyp o https://resh.edu.ru/subject/5/
daktop. JlaboparopHas pabota
> «BblIsiBIIEHHE IPUCTIOCOOIEHHI 05 bubmorexa HOK
P https://m.edso00.ru/863d9a30
OPTaHW3MOB K BIIHSTHHIO
TEMIIEPATYPHI»
AbGuotnueckue GpakTopsl. 27.01.25-
. POIII
Bia>xHOCTB Kak 3KOJIOTHYECKUI 02.02.25 .
https://resh.edu.ru/subject/5/
daktop. JlaboparopHas pabota
56 «AHATOMHYECKHE OCOOEHHOCTH 05 bubmorexa HOK
. https://m.eds00.ru/863d9a30
pPaCTeHHIA U3 Pa3HBIX MECT
oOHTaAHUS»
27.01.25- POIII
57 Cpenpl oOnTaHMs OPraHU3MOB 02.02.25

https://resh.edu.ru/subject/5/
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bubmuorexa [JOK
https://m.edsoo.ru/863d9a30

03.02.25- POII
09.02.25 https://resh.edu.ru/subject/5/
58 buonornueckune puTMbI bubnmoreka [JOK
https://m.eds00.ru/863d9a30
03.02.25- PO
09.02.25 https://resh.edu.ru/subject/5/
59 JKvznennbie pOpMBI OPTraHU3MOB bubnnoreka [JOK
https://m.eds00.ru/863d9a30
03.02.25- POII
09.02.25 https://resh.edu.ru/subject/5/
60 buotnueckue GakTopsl bubmuorexa [JOK
https://m.eds00.ru/863d9a30
3HaueHne OMOTHYECKUX 10.02.25- POl
. . 16.02.25 https://resh.edu.ru/subject/5/
B3aUMOJICHCTBUH IS
61 CYIIIECTBOBaHHS OPTaHU3MOB B bubmorera [JOK
https://m.edso00.ru/863d9a30
cpene oOuTaHus
10.02.25- PO
16.02.25 https://resh.edu.ru/subject/5/
DKOJIOTMYECKUE XAPAKTEPUCTUKHU
62 S — BuGmoreka [IOK
https://m.edso0.ru/863d9a30
63 OcHOBHBIE NIOKA3aTENN NOMYJIALNN: 10.02.25- POIII
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YUCJIEHHOCTD, INIOTHOCTD, 16.02.25 https://resh.edu.ru/subject/5/
BO3pacTHas U MOJIOBAsI CTPYKTYypa bubnuorexa [JOK
https://m.eds00.ru/863d9a30
17.02.25- POII
OcCHOBHBIE TIOKa3aTe M MOMYIIAIUH: 23.02.25 https://resh.edu.ru/subject/5/
64 POKIaeMOCTh, IPUPOCT, TEMIT bubnmoreka [JOK
poCTa, CMEPTHOCTb, MUTPALIU https://m.eds00.ru/863d9a30
17.02.25- PoOII
23.02.25 https://resh.edu.ru/subject/5/
DKOJIOTHYECKasi CTPYKTYypa
65 HOIVAISALI bubmuorexa [JOK
v https://m.eds00.ru/863d9a30
17.02.25- POII
, 23.02.25 https://resh.edu.ru/subject/5/
JlnHamuKa TOyJISAIUY U e¢
66 S bubmuorexa [JOK
PEryJIAN https://m.eds00.ru/863d9a30
24.02.25- POIII
02.03.25 https://resh.edu.ru/subject/5/
KpuBbie pocta uncieHHOCTH
o7 nonyssiund. KpuBbie BEBDKUBaHHS bubmmorexa [OK
. Bp https://m.eds00.ru/863d9a30
DKonoruueckas HUIIA BUIA 24.02.25- POII
' 02.03.25 https://resh.edu.ru/subject/5/
JlaGopaTtopHnasi pabota
68 0.5 bubmmoreka [JOK

«[IpucrocobneHust ceMsiH pacTeHui
K pacceieHuIo»

https://m.edso0.ru/863d9a30
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24.02.25- POII
02.03.25 https://resh.edu.ru/subject/5/
69 Bun kak cucreMa oy isiuii bubnunoreka [HOK
https://m.edso0.ru/863d9a30
03.03.25- POII
09.03.25 https://resh.edu.ru/subject/5/
3aKOHOMEPHOCTH MTOBEIACHUS U
70 MUTPALMH )KUBOTHBIX bubmorexa [IOK
https://m.edso0.ru/863d9a30
03.03.25- PoOII
09.03.25 https://resh.edu.ru/subject/5/
Co0011ecTBO OPraHu3MOB —
71 SHOLEHO3 bu6mmoreka [IOK
https://m.edso0.ru/863d9a30
03.03.25- PoOII
09.03.25 https://resh.edu.ru/subject/5/
72 DKOCHUCTEMA KaK OTKPBITasi CHCTEMA bubnmnoreka [JOK
https://m.edso0.ru/863d9a30
10.03.25- POIII
16.03.25 https://resh.edu.ru/subject/5/
KpyroBoport BelecTB u MoToK
& SHEPTUU B IKOCHCTEME bubmorexa [JOK
https://m.edso0.ru/863d9a30
10.03.25- POII
16.03.25 https://resh.edu.ru/subject/5/
74 OCHOBHBIE TOKA3aTeNIl IKOCUCTEMBI bubnuorexa [JOK

https://m.edso0.ru/863d9a30
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10.03.25- POIII
16.03.25 https://resh.edu.ru/subject/5/
75 DKOJIOrn4ecKre NUpaMuIbl bubnuoreka [JOK
https://m.eds00.ru/863d9a30
17.03.25- POIII
23.03.25 https://resh.edu.ru/subject/5/
W3meHenus coob1iecTB —
76 cyKuecoun bubmuorexa [JOK
https://m.eds00.ru/863d9a30
17.03.25- POIII
[IpupoaHbIe 3KOCUCTEMBI. 23.03.25 https://resh.edu.ru/subject/5/
77 DKOCHUCTEMBI 03€p U PEK. bubnuotexa [JOK
DKOCUCTEMBI MOPEIN U OKEaHOB https://m.edso00.ru/863d9a30
17.03.25- POIII
[MpupoaHbIe SKOCHCTEMBI. 23.03.25 https://resh.edu.ru/subject/5/
78 DKOCHUCTEMBI TYHJIP, JIECOB, CTEIICH, bubnmnoreka [JOK
IIyCTBIHb https://m.edso00.ru/863d9a30
24.03.25- POIII
30.03.25 https://resh.edu.ru/subject/5/
79 AHTpPOIIOT€HHBIE YKOCUCTEMBI bubnuoreka [IOK
https://m.eds00.ru/863d9a30
24.03.25- POIII
Ypb6oskocucremsl. [IpakTrueckas 30.03.25 https://resh.edu.ru/subject/5/
80 pabota «/3yuyeHue u onucaHue 0.5 bubmmoreka [IOK

ypOOIKOCUCTEMBI»

https://m.edso0.ru/863d9a30
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24.03.25- POII
3aKOHOMEPHOCTH (HOPMHUPOBAHHS 30.03.25 https://resh.edu.ru/subject/5/
81 OCHOBHBIX B3aWMOJICUCTBUM bubmuorexa [JOK
OpPraHU3MOB B IKOCUCTEMAX https://m.eds00.ru/863d9a30
MexaHu3MbI BO3€HCTBUSI 04.04.25- POIII
3arpsi3HEHHUI Pa3HBIX THITOB Ha 06.04.25 https://resh.edu.ru/subject/5/
82 CyOOpraHu3MEeHHOM, bubmumorexa [IOK
OpPraHU3MEHHOM, MOMYJISIIITUOHHOM U https://m.edsoo.ru/863d9a30
SKOCUCTEMHOM YPOBHSIX
04.04.25- POII
06.04.25 https://resh.edu.ru/subject/5/
buochepa — obmernmanerapHas
83 bu6mmoreka [IOK
000J109Ka 3eMIIn
https://m.eds00.ru/863d9a30
04.04.25- PO
Vuenie B. 1. BepHaickoro o 06.04.25 https://resh.edu.ru/subject/5/
84 Suoctepe bu6mmorexa [IOK
P https://m.eds00.ru/863d9a30
07.04.25- PO
13.04.25 https://resh.edu.ru/subject/5/
3aKOHOMEPHOCTH CYIIECTBOBAHHUS
85 Guocdepe! bubnmnoreka [JOK
P https://m.eds00.ru/863d9a30
07.04.25- POII
86 KpyroBopoTs! BelecTs u 13.04.25 https://resh.edu.ru/subject/5/
OMOTr€OXMMHUYCCKHE ITUKIIBI bu6nmoreka [JOK

https://m.edso00.ru/863d9a30
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07.04.25- POIII
13.04.25 https://resh.edu.ru/subject/5/
3oHanbHOCTH OHochepsl. OCHOBHBIE
87 HOMEL CVLLIIL bubmuorexa [JOK
ym https://m.edsoo.ru/863d9a30
14.04.25- POII
20.04.25 https://resh.edu.ru/subject/5/
88 YcToitunBoCTh OHOChepsh bubmmoreka [JOK
https://m.edsoo.ru/863d9a30
14.04.25- POIII
20.04.25 https://resh.edu.ru/subject/5/
DKOJIOTUYECKUE KPU3UCHI U X
89 N bubmuorexa [JOK
p https://m.edsoo.ru/863d9a30
14.04.25- POIII
. 20.04.25 https://resh.edu.ru/subject/5/
BosnelicTBrue uenoBeka Ha
90 Guoche bu6mmoreka [JOK
Py https://m.edsoo.ru/863d9a30
21.04.25- POIII
. 27.04.25 https://resh.edu.ru/subject/5/
AHTpPONIOT€HHOE BO3/ICHCTBHE HA
ol ACTUTEJILHBINA 1 )KUBOTHBIN MU bubmiorexa [JOK
p p https://m.edsoo.ru/863d9a30
21.04.25- POIII
92 Oxpana npupos! 27.04.25 https://resh.edu.ru/subject/5/

bu6mmorexa [IOK
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https://m.edsoo.ru/863d9a30

21.04.25- POII
. 27.04.25 https://resh.edu.ru/subject/5/
OCHOBHBIG MPpUHOUIIBI YCTOUYHUBOI'O
93 Pa3sBUTHA YCIIOBCUYCCTBA U ITPUPOILL BI/I6JII/IOTCKa HOK
https://m.eds00.ru/863d9a30
PamHORATBHOE 28.04.25- POII
11.05.25 https://resh.edu.ru/subject/5/
MIPUPOJIOTIONB30BAHUE U
%4 COXpaHeHHEe OMOJIOTMYECKOTO bubmorexa HOK
https://m.eds00.ru/863d9a30
pazHoo0paszus 3emin
28.04.25- POII
O06001IEHHE TT0 TEME 11.05.25 https://resh.edu.ru/subject/5/
95 «MHUKpO3BOJTIONHS U €€ bubnuorexa [JOK
pe3ynbTaThD) https://m.edso0.ru/863d9a30
28.04.25- PO
O06o01IeHIE TIO TEME 11.05.25 https://resh.edu.ru/subject/5/
96 «MakposBomronus u eé bubnnoreka [JOK
pe3yJIbTaThl» https://m.eds00.ru/863d9a30
12.05.25- PO
O06o01IeHIE TIO TEME 18.05.25 https://resh.edu.ru/subject/5/
97 «IIpoucxoxaeHre u pa3BUTHE bubnmnoreka [JOK
JKU3HU Ha 3eMIe) https://m.eds00.ru/863d9a30
O06o06menne o Teme 12.05.25- POIII
98 18.05.25

«ITpoucxoxieHne yeraoBeka —

https://resh.edu.ru/subject/5/
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AHTPOIIOT'CHE3»

bubmuorexa [JOK
https://m.edsoo.ru/863d9a30

12.05.25- POIII
O600mEenHne 1Mo TeEME «DKOJIOTUS — 18.05.25 https://resh.edu.ru/subject/5/
99 HayKa O B3aMMOOTHOIIICHHSIX 1 bubnmoreka [JOK
OPTraHU3MOB» https://m.eds00.ru/863d9a30
19.05.25- POIII
25.05.25 https://resh.edu.ru/subject/5/
O606menne o Teme «OpraHu3mMbl
100 J CbeIa OB TARILDS 1 bubmuorexa [JOK
pea https://m.edsoo.ru/863d9a30
19.05.25- POIII
25.05.25 https://resh.edu.ru/subject/5/
O060061IeHNE 10 TEME «DKOJIOTHUS
101 N 1 bubmuorexa [JOK
. yw https://m.edsoo.ru/863d9a30
19.05.25- POIII
25.05.25 https://resh.edu.ru/subject/5/
O6061enne o teme «buocgepa —
102 rio0anpHas S3KOCUCTEMA 1 bubmmorexa LHOK
https://m.edso0.ru/863d9a30
OBILIEE KOJIMYECTBO HACOB I10 102 75

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

— buonorus, 10 xmacce/ [Taceunuk B.B., Kamenckuii A.A., Py6noB A.M. u
npyrue; nox peaakuuei [laceunuka B.B., AkunonepHoe 0011ecTBo
«3marensctBo «lIpocBemienre»

—  bwuomnorus, 11 kmacc/ Ilaceunux B.B., Kamenckuit A.A., Pyomnos A.M. u
npyrue; noj pegakuueit [laceunuka B.B., AkiimonepHoe o6111ecTBO
«M3parenbctBo «IIpocBenienne»

—  Aradonosa U. b., CuBornazos B. . buosnorus. ba3oBslii n yriayOiaeHHBIM
ypoBHHU. 10 knacc: yueOnuk. — M.: [Ipoda. (JIro6oe uznanue ¢ 2019 r.)
Aragonona U. b., Cusornazos B. 1., Korenesckas . B. buonorus. O0mas
ouonorus. ba3zoBelil ypOBEHb.

—  buonorus. buonorudeckue cuctemsl U mpomecchl. 10 kiacc: yueOHUK JIst
oOmreoOpasoBar. yupexaenuit (mpodmibHbiid ypoBeHb)/ A.B. Tepemos, P.A.
[lerpocoBa. — 2-e u3a., uctp. M.: MHemo3uHa, 2012.

—  buonorus. buonoruueckue cuctemsl U mpomecchl. 11 kimacc: yueOHUK J1st
oOmreoOpa3oBar. yupexaenuit (mpoduibHbiil ypoBeHb)/ A.B. Tepemos, P.A.
[TetpocoBa. — 2-e u3a., ucnp. M.: Muemo3una, 2015.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

—  buonorus. 10 kiacc : yueOHUK 111 00111e00pa30BaTEIbHBIX YUPEKICHUH !
yrayonénnsiii yposens / [B.B. [laceunuk u ap.] ; mox pen. B.B. [laceunuka. — 2-¢
u3n. — M. : [Ipocsemenue, 2020. — 336 c. : un. — (JIuHUS XKU3HN).

—  buonorwus. 11 knacc : ydeOHUK 171 00111€00pa30BaTENbHBIX YUPEIKICHUN
yrayonéunsiit yposens / [B.B. [laceunuk u ap.] ; mox pen. B.B. Ilaceunnka. — 2-¢
3. — M. : IIpocsemienue, 2020. — 320 c. : uin. — (JIuHUS )XKU3HK).

—  buonorus. Iloypounsie pazpabotku. 10-11 knaccel : yueOHOe mocobue asis
o011e00pa3oBaTeNbHbIX YUpEKACHUH : yrinyOnéHHslid ypoensb / B.B. [laceunuk,
['.T". llIgenoB, T.M. Edumosa ; nox pen. B.B. Ilaceunuka. — M. : [IpocBenienue,
2017.—-267 c. — (JIuHus KU3HNU).

—  buonorus. Paboune nporpammel. [Ipenmernas muuus yaeOHUKOB «JluHus
xu3Hm». 10-11 kmaccesl : yaeOHoe nocoOue asis o01eo0pa3oBaTeaIbHbIX
yupexjeHuit : yrmyonéuusiii yposens / B.B. [Taceunuk, I'.I'. lIBenos, T.M.
Edumosa ; nox pex. B.B. [laceunuka. — M. : [IpocBemenue, 2017. — 202 c. : ui.
—  Tepemon A.B., Ilerpocosa P.A. "buosorua" 10-11 knaccsl. [Iporpamma

(yrnyOnéuuplii ypoBeHb). OOIIECTBO ¢ OTPaHUYEHHONM OTBETCTBEHHOCTHIO «JOL]
MHEMO3HNHA»



—  Tepemos A.B., IlerpocoBa P.A. "buonorusa" 10-11 knaccel. MeToandeckoe
nocobue st yuutens (yriayOieHHbIN ypoBeHb). OOI111ecTBO ¢ OrpaHUYeHHON
oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

—  «Enunas xomnekus [Hudpossix O6pazoBaTenbHbIX PecypcoB» (Habop

1P poBBIX pecypcoB kK yueOHukaMm JuHun [lonomaperoit 11.H.)
(http://schoolcollection.edu.ru/), http://school-
collection.edu.ru/catalog/rubr/000001a3-a000- 4ddd-0f6b-
5a0046b1db44/?interface=pupil class[]=50 subject[]=29 (no Conuny).

—  www.bio.lseptember.ru— razera «buosorus» -npuioxeHue K «1 CeHTIOps».
—  http://bio.1september.ru/urok/ - Marepuainsl k ypoky. Bce pabotsl, Ha
OCHOBE KOTOPBIX CO3/IaH CalT, ObLIN OIMyOJIMKOBaHKI B razete "buonorusa".
ABTOpamu caiiTa npojiesnana 0osibiiias padoTa 1Mo CUCTEMaTU3UPOBAHUIO FA3€THHIX
cTaTeil ¢ yd€ToM IKOIBHOW y4eOHOM mporpamMmel 1o npeamMery "buonorus".

—  www.bio.nature.ru — Hay4unbIe HOBOCTH OHOJIOTHH.

—  www.edios.ru — Dimoc — HeHTp AUCTAHIIMOHHOTO 00pa30BaHMUSL.

—  www.km.ru/education - yueGHbIe MaTepHaibl U CJI0BapH Ha caite « Kupusut
u Medonauii».

—  http://ebio.ru/ - Dnexrponnsiil yaueOHuK «buomorusy. CoaepKuT Bce
pazzesibl OMoJIOrMU: OOTAHUKY, 300JI0THIO0, AHATOMUIO U (PU3HOJIOTHIO YETIOBEKa,
OCHOBBI IIUTOJIOTUH W TEHETHKH, SBOJIIOIIMOHHYIO TEOPHUIO U IKOJIOTHI0. MOXKeT
OBITh PEKOMEHOBAaH YYalluMCs AJI1 CAMOCTOSITEIbHON PabOThI.

—  http://lwww.drofa.ru — Karanor uzgarensctsa «/{poday.

—  www.bionet.nsc.ru — MHCTUTYT HHUTOJOTHH U TeHeTHKH. * CBOOOIHAS
OOIIIE0CTYITHAS MYJIbTUA3BIUHAS YHUBEPCATbHAS HHTEPHETIHIIMKIIOE NS,
peai3oBaHHas Ha MpuHIMIaxX Buku - www.ru.wikipedia.org.

—  http://it-n.ru — cetb TBOpUECKUX yUUTEICH

—  http://www.medicherb.ru/ - nexkapcTBeHHbBIC pacTeHU.

—  http://lekrast.ru/ - nekapcTBeHHBIC PACTCHHSI.

—  http://lwww.flowers.bitrix.ru/catalog/default.asp? - kmaccudpukarop
pacTEeHUH.

—  http://www.floralworld.ru/ - mup pacrenwuii.

—  http://homeflowers.ru/ - komHaTHBIEC pacTEeHUSI.

—  http://www.floranimal.ru/index.php - FLORANIMAL - pactenus u
KUBOTHEIE. * http://gribe.ru/ - rpuosL.

—  http://plant.geoman.ru/ - )xu3Hb pacTeHUI.

—  http://www.plantarium.ru/ - onpenenuTess pacTeHUH.



http://www.ru.wikipedia.org/

—  http://www.ecosystema.ru/04materials/ventana/index.htm - onpenenurens
paCTECHUH.

—  http://biolka.narod.ru/botan.html - 6oranuka.

—  http://lcgi-bin/index.pl?idr=704 — Bomopocy.

— http://biouroki.ru/ - ypoku 6uosoruu.

—  http://iplants.ru/ - koMHaTHBIC paCTCHHMSL.

—  http://lcgi-bin/index.pl?idr=709 — nanopoTHuKH.

—  http://www.flower-design.ru/ - 3enénbie uueun s goMa.

—  http://lwww.krugosvet.ru/enc/nauka_i_tehnika/biologiya/LISHANIKI.html -
JIUIANHUKH.

—  http://gimn6.ru/sites/kids/belkina/index.htm - 6oranuka. TpaBebl.

—  http://www.megabook.ru/Rubricator.asp?RNode=3851 - nieTkoBbIC
pacTeHus.

—  http://lecocommunity.ru/rb.php?flag=2 subj=11 m=3 - pacrenus Kpachoii
Kuuru.

—  http://www.megabook.ru/Rubricator.asp?RNode=3847 — mxu.

—  http://medgrasses.ru/ - sHIUKIIOE 1S JICKAPCTBEHHBIX PACTCHUHA.

—  http://bio.1september.ru/ - snexTponHas Bepcus x)ypHaia buosorus.

—  http://tea.volny.edu/index.php - gaii.

—  www.bionet.nsc.ru — MTHCTUTYT IUTOJIOTHH U TEHETHKH.

—  CBo0OojHas 00111e10CTyTHAs MYJIbTUSA3bIYHAS YHUBEPCAJIbHAS
HHTCPHCTOHIUKIIONICANUA, pE€aIM30BAHHAA HA IIPUHIMUIIAX Buxku -
www.ru.wikipedia.org.

—  http://it-n.ru — ceTb TBOPUECKUX YUUTEIICH.

— WWW.ZZIru.COM — 3a110BE€AHEIC 30HEBI

—  http://bird.geoman.ru/ - TTTump.

—  http://invertebrates.geoman.ru/ - Hacekombie.

—  http://animal.geoman.ru/ - XKusotHsre.

—  http://fish.geoman.ru/ - Pei0br.

—  http://lwww.gbmt.ru/ - TocynapcrBennsiit bruonaorudeckuii Mmyseii um. K. A.
TumupsizeBa. Bupryanbubie skckypeun: JKHBOTHBIC B MH(ax M JereHaax,
JKuoTHbIe-cTpouTenu, 3a6ota o moTomMcTBe, OnacHbie )kUBOTHBIC. [ludpoBbie
koruu (HOH/Ia My3esl MOTYT ObITh HCIOb30BAHbI B KAUECTBE MILTIOCTPAIHi Ha
ypOKax U peKOMEHI0BaHbBI [T CAMOCTOSTEIBHOM pabOThI MPH U3YYEHUU MHPa
KHUBOTHBIX.

—  http://www.moscowz00.ru/ - MocKOBCKHit 3001apK.

—  http://www.paleo.ru/museum/ - ITaneoHTONOrMUECKUN MY3€EH.

—  http://zmmu.msu.ru/ - 3oosoruueckuii My3eit MOCKOBCKOTO YHUBEPCHUTETA.
—  http://iceage.ru/ - Myseii-tearp «Har ie JTHUKOBBIN TIEPHUOJTY.

—  www.zooclub.by — mopran o fomamHuX JKUBOTHBIX.
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