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MOSICHUTEJIBHASA 3AIIUCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU obnactu «EcTtecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxkenusmM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeIHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHMEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buonorus" naér mpeacrtaBieHue o
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyO0iaéHHOM
YPOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAepKaHue, €ro
CTPYKTYpHpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh W3Y4YeHUs Y4YeOHOro marepuaia ¢ y4EToOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3YyYCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpaszoBaHusi, Oyarogaps dYeMy MPOCMATPHUBACTCS
HAMpaBJICHHOCTh HA  MOCTEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIICHUS K OKpyXKarwllei mnpupoaHoi cpene. B
mporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peanmuzanuu  TpeboBanuit DPIOC COO Kk MWIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Y4€OHO-TMIO3HABATEIBHOU  JIESITEIIbHOCTH
OoOy4Jaronmxcst MO0 OCBOCHHIO COJEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeaHero ol1iero oopa3oBaHms.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro ooimero oopa3oBaHus
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



paciiMpeHre U yriayOsjeHue 3HaHWM OOyYaromIMXCsi O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuyenne yueOHOro mnpeamera «buosorus» Ha YrIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYy4YaloIIUXCs K MOCIEIYIOIIEMY IOJIyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, TMIOJIYYEHHBIX MpPU  H3YYEHUM  OOy4arolUMUCA
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUSA TOJNy4YarOT pasBuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOrMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYYEHHBIMU OOYUYAIOIIMMHCS MPU U3YYECHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mnpeametry "buomnorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBINM MOAXOABI K HU3YYEHHUIO OHOJIOTHU.
CoryacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE JJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJEKUUH, OMOTEXHOJOTUU U CUHTETHUECKOMN
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnpiii mnpeamer «buonorus» mpuszBaH  00ecHEUYUTh  OCBOCHHE
oOy4JaronMMUCsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MIPaBuUJ,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINUXCS HAYYHBIX JOCTHIKEHMSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTENIbHBIM 00bEMOM TEOPETUYECKOIO0 MaTepHualia B COAECPKAHUU MPOTrPAMMBI
no OWOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEHM CTAHOBJICHHS M Pa3BUTHUS
TOM uinu MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb uzydenus yueOHnoro mpenmera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTtu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OHMOJIOTHEH, WIM K BBIOOPY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTmxeHnne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriay0aEHHOM YPOBHE 00€CTIEUMBACTCS PELIEHUEM CIIENYIOUINX 3a]a4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKMX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJIsALus, BU, OMOreo1eHos3, onocdepa); 0 BbIIAIOMUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM PA3BUTHS, TE€HETHUKU U
CEeJIEKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJaMHU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTMYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZicHuEe OOYyYalOIUMUCS  YMEHHUSIMHU: CAMOCTOSATEIbHO  HaXOJHUTh,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH 110
OTHOILIIEHUIO K OKpY)Karollel NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO0  OKPY’KAIOIIUX  JIFOZICH; OOOCHOBBIBAaTH M COOMIOAATH  MEPHI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYAHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpOIlECCE€ 3HAKOMCTBA C BBIJIAIOMIMMUCSA OTKPBITUSIMU M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaeMbIMH €10 MpoOjeMamMHu, METOAO0JOTruei
OHOJOrNYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUSI AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHUYECKUX
00BEKTOB U MPOLIECCOB;



BOCIUTAHHUE y O0YYAIOMUXCS [IEHHOCTHOTO OTHOIICHUS K XHUBOW MPHUPOJE B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHIECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEIACHUS B TPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBENEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HEACSTEIbHOCTH B YPE3BbIYAMHBIX CHUTYAIUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0Oy4YarolUMHUCH
WHIUBUTy AIbHON oOpazoBarenbHON TPAEKTOPHH, CHoco0OCTBYOIIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
WHIUBUTy AIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001ero oopa3osanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelto).

OT6op opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro CoAepKaHWs W HAMpaBICHHOCTH Ha
NpOAODKeHHEe OHMOJIOTMUECKOTO 00pa3oBaHWsT B  OpraHU3alUAX CPEIAHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
00y4aromuxcs B BBITIOJHEHUH MPOCKTHBIX U yUeOHO-HCCIIENIOBATENbCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUN.



COAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyzapcTBeHHou utoropoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHne OMOJOTUK B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTD, N3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, YKOCHUCTEMHBIMN
(buoreoneHoTnyeckuit), OuochepHniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKUBOro. JKW3HH Kak ¢opMa CyIIeCTBOBaHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCUMOMN TiepeMeHHOU. [lnaHumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpUunMHBI UCKaXEHUs PE3YyJbTATOB JKcnepuMeHTa. [loHsTue
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenos», «buochepar, «Metossl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC ITOJOKEHHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTtopus pa3BUTHS METOJ0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, y4acTHe B CTPYKTYpHUPOBAaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpyKkTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccudpukanus  6enkos.
buonorunueckue GpyHkunu 6enkoB. IIpuonsi.



VYrneroasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJUCAXAPUIBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlurunpl. M'mapodunbsHO-THAPOGOOHBIE cBOMcTBa. Kitaccudukanus TunuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoct. [lpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnmpans. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pyukunu AT®. BoccTaHOBICHHBIE TEPEHOCUUKH, UX (PYHKIIUU B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
Opeanuyeckull cunme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMmoHCcTpauumn

[Toptpetsr: JI. ITomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHre XMMHUYECKHX JJEMEHTOB B HEXXUBOU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOoeHHE MOJICKYT
yrieBonoBy», «CTpoeHre MoJIeKyd JHUnuaoBy, «HyKIeMHOBbIE KHCIOTBHIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

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

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUS KIETKH.



CrtpoeHue npokapuoTUUeCKoil KieTku. KilerouHasi cTeHka OakTepuil 1 apXei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (riasmanemma). CTpykTypa — IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'O0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paroruTo3. Jk3o1uTo3. Kietounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (YHKIMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyMm. CekpetopHas QyHkuus anmapata ['onsmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmupoexka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosnu pacturesbHbIX KiIeTOK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MukpodunameHTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKH.
Axmunosvle KOMNOHeHmbl Hemblueunvlx Kiemok. MukporpyOouku. Kietounbrit
ueHtp. CrpoeHwe W JBWXKEHUE JKTYTUKOB W pecHUYeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0enKOBBIM MaTpuKc. [IpocTpaHCTBEHHOE pacIONOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHolt 00010YKU 6 Mmumose. AHoepHvii
Mpancnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOIN).



JleMoHCTpanun

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

Tabmumet 1 cxeMbl: «CTpoeHHE 3YKapUOTHYECKOM KieTKn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKkn», «CtpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUIECKON KIIETKI.

ObopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOMIpENapaThl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnasi padora «l3ydyeHHME CTPOEHHS KIETOK pa3IMYHbIX
OpTraHU3MOB).

IIpakTuyeckas padora «/3yyeHue cBOMCTB KIECTOUHON MEMOpPAHBI».

JlaGoparopnass padora «lccienoBaHune mia3mMoyiM3a M JETUIA3MOJIN3A B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas  padora  «l3ydyeHue  [OBUKEHHS  LUTOIUIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaLleHie JHEPIUU B KJIeTKe

AccUMWIALINS U TUCCUMIISALIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoiieccax. JHEpPreTuueckoe oOecrnedyeHue KieTku: mnpeBpamnieHue ATD B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep pPeakIud KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBONCTBA U MEXAaHU3M JICUCTBUSL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtain3aTtopoB. benku-
aKTUBATOPBI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUX BEIIECTB B KIEeTKe. DOTOCHHTES.
AHOKCUceHHbIll U OKCcuceHHbll omocunmes y oaxmepui. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dotocunteza. CretoBas u TeMHOBas Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. Pa3noo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIINE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Bumasl Opoxenus. IIpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AspobHbie OpPTaHU3MBI. Oranbl JHEPreTUYECKOTO oOMeHa.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporieccax ouosiorudeckoro okuciaeHus. [uknudyeckue peaxkiuu. OKUCIUTETBHOE



dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmasel. llpeumyniecTBa a’poOHOTO MyTH
oOMEHa BeIecTB nepes aHadpOOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JdeMoHCTpauU

[Toptpetsrl: JIx. IIpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoTOCHHTE3Y, « JHEPreTHUECKUil 0OMen», «bruocuaTe3
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyAOBAaHHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l/3ydyeHuWe  KATaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl MU KaTajla3bl)y.

Jlabopatopuasi pabGora «/3ydyenue (HEepMEHTATUBHOTO PpACIICIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB  (orocuHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGopMalus U peajiu3anus eé B KiIeTKe

Peakuun mMarpudHoro cuHres3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOIO CUHTe3a. Peanuszanus HacneAcTBEHHOW MHpopManuu. ['eHeTnyeckuit
KOJ, €ro cBoucrTBa. TpaHckpunuus — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocunTtese Genka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanne amuHOkucioT. Ponp pubocom B
onocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
MPOKAPUOT U IYKApUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MNpoKapuoT. I'mmoresa
onepoHa (®. Kako0, XK. Mano). Monrexynapuvie mexanusmovl IKCnpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuns 0OMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycel — HekiieTouHbie (hOpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHUE
MPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKu3HeHHbIU YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

Bupycubie 3a0oneBanust yenoBeka, xuBOTHBIX, pactenuii. CIIN]], COVID-
19, conmanbHbIe 1 MEAUIIMHCKAE TTPOOITIEMBI.



Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JdeMoHCTpauU

[Toptpetsi: H. K. Konbiios, /. Y. UBaHOBCKUIA.

Tabmuubl u cxembl: «buocunTes Oenkay, «I'eHeTHyeckuit Kom», «Bupyco»,
«bakTepuodarmy.

IIpakTnueckas padora «Co31aHue MOJEIIN BUPYCA».

Tema 8. ’KuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisinusa. WMutepdaza u  Mutos.
Oco0OEeHHOCTH TMpPOLIECCOB, MPOTEKAIIMX B MHTepdaze. IloaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuo bl UHTEpGa3bl.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUINAPAIIIEIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Ternomepsl u

TeaoMepa3a. XPOMOCOMHBIM HAOOp KIETKM — KapuoTwil. JIUIUIOMAHBIA U
rariouaHbld  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenne xmerkm — wmuto3. Craguu MHTO3a M TMPOUCXOAAIIME B HHUX

nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHE3. buosiorndyeckoe 3HaueHUE
MUTO3a.

Perymanuss MUTOTHYECKOro LMKIA KIeTKH. [IporpamMmupyemasi KieTo4dHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
Ki1emKka» — ououngopmamuyeckue mooenu QyHKYuoOHUpOBaHUs KIemxKu.

JleMmoHcTpanuu

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukarus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOPEIIKA JIyKay.

JlabopaTopnass  pabdora  «M3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopnas padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOINpEapaTax ).

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.



OcoOeHHOCTH  CTPOCHHS W JKU3HENEATEIbHOCTH  OJHOKIJIETOYHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBbIE TPUOBI, OJHOKJIECTOYHBIC
BOJIOPOCIIH, APYrue NpOTUCTHI. KOoNOHHAIbHBIE OPTAHU3MBI.

B3auMocBsA3p 4acTei MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel WU
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
MOKPOBHAs, TMPOBOJMAIIAs, OCHOBHAs, MexaHHueckas. OCOOEHHOCTH CTpPOCHHS,
GyHKLIMIA U paclofIOKEHHs TKaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCJIMHUTEbHAS, MbIllIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUS, (PYHKIUN WU
PACITOJIOKEHUS TKAHEN B OpPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M T'eHEpaTUMBHBIE Opranbl pacteHud. OpraHbl u
CHUCTEMBI OPIraHOB KUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyHbI M BHYTpeHHHU ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBrokeHue  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOIOKJIETOUHBIX pPacTEHUI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX >XUBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MBILIIBI U UX padoTa.

[Iutanue opranu3moB. [lorjomeHue BOABI, YIJEKUCIOrO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. lIutanue kMBOTHBIX. BHyTpumonoctHoe u
BHYTPUKIIETOUYHOE TNuIeBapeHue. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENbI
MULIEBAPUTENBHOTO TpakTa. [lumesapurenpHble kene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue skuBOTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pIxarenbHas NOBEPXHOCTD.
’KabGepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHasi cucTeMa uesioBeka. MeXaHu3M BEHTWISIUUM JETKUX y NOTUL U
MJIeKOTUTaromux. Perysiius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcnopT BewmeCTB y JKMBOTHBIX. KpOBEHOCHass cucremMa U €€ Oprasbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHusi. IDBOJIOLHMOHHbIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepaLa v €€ peryJisiums.

Brinenenue y opranusmoB. Beigenenwe y pacrteHuil. Beinenenue y
KUBOTHbIX. CokpaTuTenpHble Bakyonu. Opranbel BblaeneHus. PuiabTpanus,



CeKpelusi U 00paTHOE BcachIBaHHE KaK MEXaHU3MBbI pabOThl OPraHOB BBIJCIICHUSI.
CBs13b MOJIOCTH TeJNa C KPOBEHOCHOM W BBIJIETUTENBHON cUcTeEMaMu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. Ctpoenne u QpyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YeJIOBEKaA.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CIOpBI
OakTepuil M UUCTHl MNPOCTEMINMX. 3anUTa y MHOTOKJIETOYHBIX pAacTEHUM.
Kyrtukyna. CpencrBa macCUBHON M XUMUYECKOM 3a1UThI. OUTOHIUABIL.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TPOU3BOAHBIE.
3amura opranusMma oT OonesHeil. UMmyHHast cuctema denoBeka. KieTouHblil u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbIH U npuoOpeTéHHbIN crenuduaeckuit
UMMYyHUTET. Teopust KIIOHalIbHO-ceIeKTUBHOro mMmyHutera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PasgpaxkxumocTte ¥ peryisiius 'y OpraHusMoB. PasgpakumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTte wu perymsimus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucreMa u peduekTOpHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIOLNOHHOE YCIOKHEHNE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pediexc u
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsiuus W 3HIOKPUHHAs CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runodusapHas
CUCTEMA.

JleMmoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmupl U cxembl: «OJHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIE
BoJopociny, «baktepumn», «lIpocteiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucrtemMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cuctembly, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctema», «HOOKPUHHAS cucTtemay, «CTpOoeHHE MBIIILBDY,
«AmmyHurer»,  «KumeuHomonoctuele»y, «CxeMa  NHUTaHUS  PACTEHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue muiaHapum», «BHyTpeHHee CTpOEHHE IOKIEBOro uepss», «HepBHas
cuctema pbeio», «HepBHas cucrema ssarymkm», «HepBHas ~— cucrtema



npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonUTaomuXx», «HepBHas cucrema uenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAaKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHUN pa3HbIX OT/AEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHUE JJIs IEMOHCTPALIMKA MIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v 0eJIKoB Moj eicTBreM (hepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHEN paCTCHUIN.

JlabopaTopHasi padora «/3yueHne TKaHEel )KUBOTHBIX».

JlabopaTtopHasi padora «/I3yueHue opraHoB [IBETKOBOI'O PACTECHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) W
nosioBoe. Buael  0ecronoro  pa3MHOXKEHUS:  IOYKOBaHUE,  CHOPYJISIUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. IlomoBbie KIIEeTKW, WM TameThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnurosep. bronorndecknii CMbICIT
M€i03a M TIOJOBOro Tmporecca. Melo3 W €ro MecTo B JKM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :KuBOTHBIX. [10I0BBIE Kee3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHes u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe W AMOpPHOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOGHHOCTH JpOOJEHUS MIICKONMUTAIONUX. 3apOBIIIEBbIE JIMCTKH
(racTpyJsisinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMHoe
BIUSIHUE 4YacTell pa3BUBAIONIETOCS 3apojbllia (SMOpPUOHANIbHAS HHIYKLIHUS).
3aknaaka IUTaHAa CTPOEHMS JKMBOTHOIO KaK  pPE3yJbTaT HEpPapXUUYECKHUX
B3aMMOJICHCTBUII TeHOB. BiusHue Ha 5MOpPHOHANIBHOE pPAa3BUTHE PANUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIIbI.



Poct u pa3ButHe xuBOTHBIX. [locTamOpuonanbHbiii mepuon. Ilpsimoe u
HenmpsiMoe pas3BuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
ITIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKkOe 3HAaYE€HHE NPSAMOIO0 M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiliiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHATBHOTO Pa3BUTHUS
y )KMBOTHBIX U uesoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM 1MKjIe pacteHuil. OOpa3oBaHue crop B Imporecce Menosa.
['amerorene3 y pacreHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisluyd OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsr: C. I'. HaBammn, X. lllneman.

Tabmuuel u cxembl: «BereratuBHOe pa3MHOXeHHE», «THIBI OECroJIoro
pa3MHOXKEHUD», «Pa3zMHOKEHME XIIAMHIOMOHAIbBD, «Pa3MHOXEHHE JBIIIECHBD,
«Pa3MHOXeHUEe TUAPBDY, «Meho3y, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
AWIEKIIETKH U crnepmaro3onja», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HEenpsAMoe pasButhe», «Pa3zBurne wmamckoro xyka», «Pa3Buthe capaHum»,
«Pa3Butne narymkwm», «JlBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUN,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIbHBIX PAaCTeHUI», « KM3HEHHBIN LUK
MOpPCKOW  KamyCTbD», <OKM3HEHHBIM 1UKIT  MXxa», <« KU3HEHHBIM MK
MManoOpPOTHHUKAY, « KU3HEHHBIN IIUKJT COCHBI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpENnaparbl SHULEKIETOK H
CIIEpPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYIIKIY.

JlaGopaTopHasi padora «3yueHne CTpOEHUs MOJOBBIX KIETOK HA TOTOBBIX
MUKpPOIIpenapaTaxy.

IIpakTnueckass padora «BbIABIEHHME NPU3HAKOB CXOJCTBA 3apPOIBILICH
MO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
PaCTEHUID.

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHMu3MoB

Wcropust cTaHOBIEHUS W pa3BUTUS TEHETUKM Kak Haykd. PaGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padoter H. K. Konwiiosa, H. 1. BaBunosa, A. H. benozepckoro, I'. .
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.



OCHOBHbBIEC TEHETUYECKHUE MOHSITUSL U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI,
aJIeJIbHbIC TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: TUOPUAOJOTUYECKUM,  HUTOJOTHUYECKUM,
MOJIEKYJISIPHO-TEHETUUECKH.

JleMoHCTpanun

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

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMBbI CKPEIIBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HCCIIEIOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3us THOPUIOB MEepBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIICIUICHUs NPHU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBaHud. [ unores3a 4ucToThl raMer.

AHanuzupytolee ckpemmBanue. [[poMeKyTOUHbIM XapaKkTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HAcJEelIOBaHMUS  TpHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHOPUIHOTO
CKpEIIMBAHUSL.

CuerienHoe HacienoBanue mpusHakoB. Pabotel T. Moprana. CremnineHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHWE CLEIUICHUSA MEXIy I'eHaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbIA IOJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMOCcOM. HacnenoBanue mpu3HakoB, CLEIUIEHHBIX C ITOJIOM.

['eHotur kak 1enocTHas cucrema. [IenoTponus — MHOKECTBEHHOE JIEHCTBUE
reHa. MHOXXECTBEHHBIM ajieau3M. B3auMmojaencTBue HeaUIeAbHBIX TI'€HOB.
KommiementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
TakKe (PU3NOIOTHYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (DYyHKIIUMA.
['eneTnueckrue MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHyeckue acneKkTbl KOHTPOJS U
MU3MEHEHUS HACJIeJICTBEHHONW HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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



Tabmumst u cxemsl: «IlepBeiif 1 BTOpoil 3akoHBl Menaens», « Tpetuit 3akoH
Mengens», «AHanusupymoollee CKpelmuBaHuey, «HemomHoe noOMUHUpPOBaHHEY,
«CrenyieHHOE HAcleOBaHWE TMPHU3HAKOB y Apo3odumiby, «['eHeTnka momay,
«Kapuotun denoeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN alIENU3M», «B3auMOIEICTBUE TEHOBY.

ObopynoBaHue: MOJENb [N JEMOHCTpAallMd 3aKOHOB €AMHOOOpa3us
rHOpUIOB TEPBOrO TMOKOJCHHUS W PAaCIlICIJICHHs TMPU3HAKOB, MOJAENb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJENb IS
JEMOHCTpPAllUM CLETUICHHOTO HAcJEeIOBaHUsl NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduiay.

IIpakTuyeckass padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpELIMBaHUA Y IPO30(QUIBD».

IIpakTuyeckass paGora  «M3yueHue  pe3yslbTaTOB  JUTHOPUIHOTO
CKpENIMBaHUA y IPO30(DUITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna W cpeabl npu  (HOPMUPOBAHUM (DEHOTHUIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. BUabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Monudukanonnas HW3MEHUYMBOCTh. Poib cpeasl B popMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnroHHbIN
psa v BapuanmoHHas Kpubas (B. Moranucen). CpoiicTBa MOAM(UKALMOHHON
U3MEHYUBOCTH.

['eHoTHMIIMYECKAast N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Buibl reHOTUTTHYECKON M3MEHUYMBOCTH: KOMOUHATUBHAS, MYTAallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTH. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETUYECKOr0 pa3HoOO0pa3us B Mpeiesiax OJJHOrO BU/IA.

MyTanmoHHass W3MEHYMBOCTh. BuWIbl MyTalnuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUMPOBAHHBICE MyTalMd. SnepHble U
HuToIIa3MaTuyeckue Myrtauud. CoMaTUYeCKUE M MOJOBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTALMOHHOIO Ipolecca. 3aKOH TOMOJIOTMYECKUX PSJAOB B
HacnenctBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HAaCJIECTBEHHOCT.

Onuecenemuxa U O9NUSEHOMUKA, pOJb  INUSEHEeMUYECKUx ¢Qakmopos 8
HACNe008aHUU U USMEHYUBOCTIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JleMoHCTpanun

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



Tabmuuber w  cxembl: «Bumbl  u3MeHunBoCcTH», «MoauduKamoHHAS
W3MEHYMBOCTEY, «KomOunaruBHas H3MEHYMBOCTB, «Merio3y,
«OnnonoTBopeHuey, «I'eHeTnueckre 3a00JeBaHus YeI0BeKay, « Buabl MyTanuii».

OGopynoBaHue: XKMBbIE U TepOapHbIe AK3EMILISIphl KOMHATHBIX PACTEHUM,
pucyHkH (doTorpadun) )XKUBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHUMBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psAga |
BapUALMOHHON KPUBOWY.

IIpakTnueckass padora «Myrtamuu y Jpo3oduibl  (HA TOTOBBIX
MHUKpOIIpernaparax).

Tema 14. I'eHeTHKA YeJI0OBEeKA

Kapuotun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUS T€HOMA
yejmoBeka.  MeToapl  M3y4EHHS] TE€HETMKM  YEJIOBEKA:  TICHEaJIOTMYECKUH,
OJIN3HEIIOBBIN, U TOTE€HETUYECKU, MOIMYJISITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONPEICICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T[P-ananu3a. HacienctBeHHble 3a001€BaHus YelIOBEKa. | '€HHbIE 1 XpPOMOCOMHBIE
Oone3Hn dYenoBeka. boyie3HW ¢ HACIEICTBEHHOH IPEaPacIoIOKEHHOCTBIO.
3HauYeHUE MEAUIIMHCKOW T€HETUKU B MPEAOTBPALICHUU U JICYCHUH T'€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHMYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIIECIOBAHUN B
00J1acTH pelaKTUPOBAHHUS T€HOMA 1 CTBOJIOBBIX KJICTOK.

['eneTnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEIIBHOCTH YEJIOBEKa K
(bU3NIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKaromieh cpeanl. I eHeTndyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMmoHCcTpauumn

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeTobl U3ydeHUs] TEHETUKU
yesoBeKay, «I eHeTndeckue 3a00IeBaHMS YCIIOBEKa.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTukanust W celeKuus. 3apoKICHUE CEJNEKIIMU W JIOMECTUKAIIHM.
Yuenue H. WM. BaBumoBa o lleHTpax m0POUCXOXKIEHUS U MHOTO00pa3uUs
KYJIbTYPHBIX pacTeHUil. Pojp cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX PSIIOB B
HaclieACTBCHHOM wu3MeHunBocth H. WM. BaBwioBa, ero 3HaueHue IS
CEJIEKIIMOHHOW PadOoTHI.

Metonsl cenekunoHHONW paboThl. MCKycCTBEHHBI OTOOp: MacCOBBIA H
VIH/IUBU1Y AJIbHBIM. DTarnel KOMOWHAIIMOHHON CCJICKIIUU. HUcnbiTanue



IPOU3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C TOMOIIBIO OIICHKH
¢dbeHoTHa NTOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momolIbio aHanmm3a JJHK.

HcKycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  padoThI.
PanuannoHHbI 1 XUMUYECKUM MyTareHe3 Kak HCTOYHUK MYTAallUil y KyJIBTYPHBIX
¢opM opranu3moB. Mcnonap30BaHME TE€HOMHOI'O PEJAKTUPOBAHHUA U METOJOB
pexomOunanTHbIX JJHK 17151 momydyennst ncxoqHoro Matepuana ajisi CEJIEKIHH.

[lonyuenue ITOJIUIUIONUIOB. BnyTtpusunosas ruOpUaAn3aIHs.
bnuszkopoacTBeHHOEe  cKpeluuMBaHue, uiau  UHOpuauHr.  HepoacrtBenHoe
CKpellluBaHue, WM ayTOpuauHr. I'erepo3uc um ero mpuuuHbl. Vcnons3zoBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpunusaunud. Ilpeononenue Oecruiogus
MEKBHUJAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DesonoyuUsLy.

CoxpaHEeHHE M M3yUYEHUE I€HETUYECKHUX PECYpPCOB KYJBTYPHBIX PACTEHUN H
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2EHEeMUYEeCKUMU PEeCYyPCamu CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX
8 YenAx YayuueHus Cyuecmeyioumux U co30aHus Ho8blX NOpPoo, TUHUU U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aAHUI,
nepeoosvix uoeti U NepCneKmuEHbIX MeXHOI02ULL.

JleMmoHCcTpauumn

[Toptpers: H. W. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabmunp! 1 cxemsl: «LIeHTpBI MPOUCXOXKAEHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenekuumn», «OTnanénHas rudpuauzanus», «MyTareHesy.

JlaGoparopHasi padora «/3ydeHue cOpToB KyJIbTYPHBIX PACTCHUN U MTOPOJ]
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre METO/IOB CEJICKIIUUA PACTCHHIN.

IIpakTnueckas padora «IIpuBnBKa pacTeHU.

IKekypeusi «OCHOBHBIE METONBI W JOCTHKEHMS CEJIEKUMU PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIITUOHHYO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO35AHUCTBO, B J1AOOPATOPHIO
arpOyYHHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBeKThI, UCHOJIb3yEMbIE B OHOTEXHOJIOTUH, — KIETOYHBIE M TKAHEBBIC
KYJIbTYpBHI, MHUKpPOOPraHU3MBI, 170.¢ XapaKTEPUCTHKA. Tpagunuonnas
OuoTexXHONOTHs:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOIOTHYECKHUX
TexHonorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.



Co3naHre TEeXHOJOrMid U MHCTPYMEHTOB LEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C ILI€JIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAIOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
#uBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3aLMS W  COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJUKAOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHUE KMUBOTHBIX. METONI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DA3MHONCEHUSL CEIbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHKEHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KCHEpUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuorexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JUArHocTuka. MeTaOOJOMHBIA aHalu3, TEHOLEHTPUYECKUU aHajau3 MpOTeOoMa
4eJIOBeKa U OLIEHKM COCTOSIHMSI €ro 3J0pOoBbs. VCIONb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Ttepanusi paka. 3D-Omommkenepus misg  pa3paOOTKU
(byHAaMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTUN TPEXMEpPHOTro OuMompuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHAIM3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C LEJNbI0 00OecredeHus KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyautenerr OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmump! U cxemsl: «Vcnoab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOACTBEY, «KieTouHas nHxkeHepus», «I'eHHast HHXKEHepUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOUYHOKUCTBIX TPOTYKTOBY.

JIKckypceusi «bUOTEXHONOTMA — BaKHEWINAsh MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)».



11 KIIACC

Tema 1. 3apoxkaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJICHHUH B
onoJiornu

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBrKy1IMe cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJIEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyeckot Teopun sBomonuu (CTI). HelitpansHas
teopust 3Bomound. CoBpeMeHHas SBOJIOUMOHHAs  Ouojorud. 3HA4YECHHE
HBOJIIOIIMOHHON T€OpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu

[Toptpersr: Apucrorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
Krosee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaeun, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoit mnpuponbl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil M KuUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 60pbObI
3a cymectBoBaHue», «llopoapl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThbl», «[lopopl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BHUJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOIIEHUS MABIXKYIIUX CHJ DSBOJIOLHANY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MUKpPOIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tommynsiuusa Kak 3J€MEHTapHasl €quHULA 3BOMIOUUA. COBPEMEHHBIE METOBI
OIICHKM TEHETUYECKOTO pa3zHOOOpasus W CTPYKTypbl mnomyismnuil. M3meHeHue
reHooHJa TOMyJSIUMU KaK DSJIEMEHTApHOE SBOJIOLUMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIH
nporiecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymsamusx. Oddexr
OCHOBatelsl. JDpgexm Oymulioynoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opetigha 2enos 6
oonbuwiux u  manelx  nonyrayuax. Murpamuu.  M3omsMmms  mOmyJsiuil:
reorpaduyeckas (IpOCTPaHCTBEHHAs ), OMoIoTHYecKas (PErmpoyKTUBHAS).

EctectBennblii oTO0p — HampaBistonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOIIUNA,  pa3pbIBAIOIIMMA
(mu3pynTtuBHbii). [lomoBoit oTOOp. BO3HUKHOBEHHE W SBOJIIOLUS COIUATIBLHOIO
MOBEJICHUS] )KUBOTHBIX.



[IpucnocoONIeHHOCTh  OpraHU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3HUKHOBEHHE  TPUCIIOCOOJNIEHWH Yy  OopraHu3MoB.  ApoMopdo3sl U
uanoagantauuu. [Ipumepsl nmpucnocobseHuili y opranu3MoB: MOp(hOIOTHYECKHE,
dbusnonoruyeckue, - OMOXUMHUYECKHE,  ToOBeJeHYeckne.  OTHOCHUTENbHOCTh
MPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BumooOpazoBaHume Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximroueBod ¢aktop BupooOpaszoBanus. Iyt u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE» (MoJUIUIION IU3a1IHs,
rubpuauzanus). JJIMTeTbHOCTh BOIOIIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BONIONMOHHONW OHOJOTMM B  pa3padOTKE Hay4YHBIX METOOB
coxpaHeHus: 6Mopa3zHo00pa3usi. MUKPOIBOIIONUS U KOIBOJIOLHS Mapa3suTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEl.

JleMoHCcTpauumn

[Toptpetsr: C. C. YUetBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomymsimonHast
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «IBmwkyiue
CWJIbl ABOJIIOLUNY, «IKOJIOrMYEcKass M30Js1us MONYJAIHi ceBaHCKOU (openny,
«l'eorpadmueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiy, «llomynsairoHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
JIEUCTBUS €CTECTBEHHOTO o0TOOopay, «Dopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpuaiibHpIi MenaHu3M», «KuBble uckonaemsie», «llokpoBuTenbcTBEHHAsS
OKpacka KUBOTHBIX, «IlIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonornueckue anantauun», «llpucrnocoOIeHHOCT OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buaa», «Buasl-nBoitHukn», «CTpykTypa BuAa B
npupoze», «CrocoObl Bugo00Opa3oBanus», «l'eorpaduueckoe BUmI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «IKOJIOIMUYECKOE BHUI000PA30BAHUE BHUJIOB CHHUID),
«ITonumionael pacreHuit», «KamyctHo-penednbiii THOPUI.

O6opynoBanue: repOapuu pacTeHUM, KOJIJIEKIIUU HACEKOMBIX, Uydesa MTUIl U
3BEpeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUW ONWU3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMU CIIOCOOAMH.

JlaGopaTopnasi padora «BbIsiBIeHHE HM3MEHUHMBOCTH Y 0COOEH OJHOTO
BUJIQY.

Jlabopatopuass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY.



JlaGopaTtopnass pabGora «CpaBHEHHE BHUIOB 1O MOP(HOIOTHUYECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIOUMS U €€ pe3yJabTaThbl

Metonel W3ydeHHS MakpolsBoJoUMH. [laneoHTONmOrMYEcKME  METOIBI
uzydeHus: oHBomoruu. Ilepexonnbie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3ydeHus sBodronuu. CpaBHeHHE GIIOpBl U
dbayHpl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emnn. Bujabl-
DHIAEMHUKHU U PEIUKTHI.

OMOpPHUOIOrMUECKUE U CPABHUTEIBLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
BOMIOIMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKUe  METOAbl  H3Y4YEHMs]  HBOJIIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUs (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOJONUU. [Ipunyun cmenvl QyHKYuUlL.
HeoOpatumocTs 3BosonMH. AnantuBHas paauaius. HepaBHOMepHOCTh TEMIIOB
HBOJIIOLU Y.

JleMmoHCcTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkelb.

Tabmuubl 1 cxembl: «DUIOTEHETHUECKUIN PsIT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepsl»,  «Cteronedansy,  «Punmodute»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emin», «Jlpelid KOHTUHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJTOTUYHBIE OpraHby, «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBICE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JTaBHBIC
HaIpaBJIeHUS IBOJIIOIUNY, «O0IIHME 3aKOHOMEPHOCTH BOJIIOLIUNY.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYJIS)KH HMCKOIMAEMbIX OCTAaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunble THUMNOTE3bl MNPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOreHe3 H
naHcrepmusi. [JloHayuHble IpeacTaBlIeHUs O 3apPOKJICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Pean, JI. Cnannanuanu, JI. [1actepa. [Iporcxoxaenue kU3 U acTpOOUOTIOTHUSI.

OcHOBHBIE JTallbl HEOPTaHUYECKOU 3BOJIIOLIHAM. [InanerapHas
(reonoruyeckasi) HBOJIOIUS. XUMHUYECKas dBOJIOLUS. AOHUOTeHHBIH CHUHTE3



opraHu4eckux BemecTB K3 Heopranumueckux. Omeir C. Mumepa u I'. FOpu.
OOpazoBanue MmoMMMEpPOB U3 MoOHOMepoB. KoamepBatHas rumore3a A. .
OmnapuHa, runoTe3a nepBuyHoro OynpoHa J[k. XonaeitHa, reHeTHueckasi TUIoTe3a
I'. Ménnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE TIPOTOKJIETKH.

HUctopuss 3emuin ¥ Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHHMYECKHUe
octarku. ['eoxpoHonorus u €€ wMeronbl. OTHOCUTENbHAsT U aOCOJIIOTHAs
IEOXPOHOJIOTHUS. 1'€0XpOHOJIOTHYECKAs! IKaJIA: 0HBL, 3PbI, IEPUOBL, SITOXH.

HavanbHble 3Tanbl OpraHudeckod sBosronuu. llosBieHuWe M 3BOIOLHA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboanu3Ma. BO3HMKHOBEHUE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKN KaK aHaJIOr MEpPBbIX Ha 3emMile COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI 1 5yKapHOTHI.

[Tpoucxoxaenre 3yKaproT (CUMOUOTEHE3). DBOIIOLUOHHOE ITPOUCXOKACHNUE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl 3BOJIOUMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(ho3bl
pactennii. Bpixox pacrenmii Ha cyunry. llosiBieHMeE CHOpPOBBIX pacTEeHHU U
3aBoeBaHue umu cymu. CemenHble pacTeHus. lIpomcxokaeHue IBETKOBBIX
PaCTEHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLHMHU KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XopaOBBIE )KUBOTHBIE. JKH3HB B BOJE. DBOMIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAIONIMX U
ntul. Ilpunnoun kimoueBoro apomopdoza. OcBoeHue OeCnO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIH.

Pasputne xu3HM Ha 3eMie IO dpaM M IEepUoAaM: apxeu, IMPOTEPO30M,
nmajgeo30i, Me3030M, KaiHO30¥. OOmas XapakTepucTHKa KiIuMara |
reoJIOrMYeCKuX IporeccoB. llosiBiieHMe M pacuBET XapaKTEpHBIX OPTraHU3MOB.
VYrieobpa3zoBaHue: €ro yclioBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — SKOJIOTMYECKHE KPU3HUCHI MPOUUIOro. IIpuunHel u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHHUi. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. IlpuHuunel kmaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpaUuA

[Toptpetsr: @. Penu, JI. Cnannanuanu, JI. [Tacrep, . 1. Meunukos, A. U.
Omnapun, /x. Xongeits, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuier u cxembl: «Cxema omnbita @. Penny, «Cxema ombita JI. [1actepa mo
W3YUYEHHUIO CaMO3apoxkAcHUs XKu3HW», «Cxema ombita C. Mwmiepa, I'. Opw»,



«JTanbl  HEOpPraHWYECKoW  3Bomouumn», «l'eoxpoHosOorMYeckass  IIKaliay,
«HadanpHbIe 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApHUOT
nyTéM cumouoreHeza», «Cucrema XUBOM NpuUpoab», «CTpoeHHE BUpPYCA»,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOIOPOCIINY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «lonoceMeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomopdo3sl KHUBOTHBIX», «lIpocrelimme», «KuiedHononocTHbey,
«IInockue 4EPBUY, «UIEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,
«IIpecmbikaronuecs», «IItuupy, «Mnekonuratommey», «Pa3BuTue XuU3HH B
apXxeuckon spey, «Pa3Burue )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne XuU3HU B
IaJIC030MCKOM 3pe», «Pa3BuTHE KU3HU B ME3030MCKOU dpe», «Pa3BuTne Ku3HU B
KaMHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHbBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia NTHI[ W 3BEpeEw,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX HCKOMAEMBIX, MYJSDKH OPraHHMYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE ~— ONBITOB
Mumiepa—FOpu 1o u3y4eHuto abMOT€HHOTO CHHTE3a OPraHUYeCKUX COSAMHEHUN B
MePBUYHON aTMochepe».

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

IIpakTuyeckas padora «l3yueHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbBIX OTAEIIOBY.

IpakTnueckas padora «M3ydeHne oCOOCHHOCTEM CTPOCHUS MTO3BOHOUHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznensl 1 3amaun aHTponoyiorni. MeToapl aHTPONOJIOTHH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHble
B033peHUs1. COBpEMEHHbBIE HAYUHBIE TEOPHH.

Cx0AcTBO YenoBeKa ¢ KUBOTHBIMHA. CHCTEMAaTHYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYECKHUE,
noBeaeHYeckre. OTINYMS YET0BEKa OT KUBOTHBIX. [IpAMOXOXKIECHUE U KOMILIEKC
CBS3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOUM CUTHAJIBHOMN
CUCTEMBI.

JIBrkymme cuiibl (hakTOphl) aHTPOMOTeHe3a: OMOIOTHYECKUE, COITHATbHBIC.
CooTHotieHne OMONIOTMYECKUX U COITMABHBIX ()aKTOPOB B aHTPOIIOTEHE3E.



OCHOBHBIE CTaJUM aHTpOIOTeHe3a. PaHHME uenoBeKOOOpa3Hble O00E3bSHBI
(TPOKOHCYIIBI) M pPaHHUE TTOHTUABI — OOIIHE MPEIKN YeTIOBEKOOOPa3HBIX 00€3bsH U
M0Ie. ABCTPAJIONUTEKN — JBYHOTHE IPEAKH JIIOAEH. UenoBeK yMeIbld, IepBbIe
W3TOTOBJICHUS OPYAUM Tpyla. YenoBeK MPAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuii —  OOMME  MpeNIoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOI0. YeloBEeK HEaHAEPTAIbCKUN
KaK BUJ JIIOJEU XOJIOAHOTO KiauMara. YenoBeK pa3yMHBId COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TameoreHeTrka 1 NajaeoreHOMHUKA.

OBOJIONMS COBPEMEHHOTO 4elloBeKa. EcTecTBEHHBI OTOOp B MOMYJISILMSIX
yenoBeka. MyTalMoOHHBINA Tipouiecc W noauMop@usM. [lomynsioHHbIE BOJHBI,
napeiid reHoB, Murpauus U «3(pQPexT ocHoBaTeNs» B MOIMYJSUAX COBPEMEHHOTO
YeJI0BEKA.

UYenoseyeckue pacel. IloHatne o pace. bousbime pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeuecknx — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[TpucnocoO0NeHHOCTh 4YeNOBEKa K pa3HbIM YCIOBUSM OKPY’KAIOLIEH Cpelbl.
Bnusaue reorpaduueckoit cpeapl W Apeiida reHOB Ha Mopdosoruio u
(U3HOJOTHIO YETOBEKA.

MexaucuuruinHapHble  MeToAbl B (¢u3uuecko  (OMOJOrMyYecKom)
AHTPOIIOJIOTMM.  OBOJIOLUHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YeJIOBEUECKUX MNOIMysiuui. buoconnanpHbele HCCIEN0BaHUS MPUPOJBI YEIOBEKA.
HccnenoBanue KOBOMIOLMHU OMOJIOTHYECKOTO U COLIMATIBLHOTO B YEJIOBEKE.

JleMmoHCTpauumn

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

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJOTHIY, «I 0JJOBHON MO3T UeIIOBEKa,
«YenoBexooOpa3Hble 00€3biHb», «CKeleT YeIoBeKa M CKeJNeT IIMMIIaH3e»,
«PynMMeEHTBI 1 aTaBU3MbD, «J[BHKyIIME CHIIBI aHTPOIIOTEHE3A», « IBOJIIFOLUMOHHOE
JIPEBO  4YENOBEKa», «ABcTpainonutTek», «UYenoBek  ymenwlit»y, «YenoBek
MPAMOXOISIININ, «JleHncoBckuil yenoek» «Heanaepranbup», «KpoMaHbOHIIBD,
«IIpenku yenoBekay», «Tanbl IBOJIFOLUHN YEJTOBEKA», «Packl yenoBekay.

OOopynoBanue: MyJSDKH — OKaMEHEJIOCTEeH, TMPEeAMETOB MaTepuaIbHOM
KyJbTYpbl ~TpPEIKOB 4YeloBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU(doOIOTHYECKUMU W OHUOJEHCKUMM CIOKETaMH TPOMCXOXKICHUSI YEJIOBEKa,
¢doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB UEJIOBEKa, CKEJIET YeJIOBEKa, MOJIEIh
yepena 4YeloBeKa M 4epena IMIMMIIAH3€, MOJENIb KHCTH YEJIOBEKA W KUCTHU
LIMMITaH3€, MOJENM TOPCa MPEAKOB YEJIOBEKa.



Jlabopatopnass pabGora «J3yueHne OCOOEHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne dKOJIOrMYECKUX aJallTallui YeII0OBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB U
HAJIOPTraHU3MEHHBIX CUCTEM C OKPY/KAKIIeHd cpeaou

3apoxaeHre U pa3BUTHE 3Kojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CesepruoBa, 3. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
9KOJI0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl sxosoruu. IlosieBble HaOMIOIEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
OpUpOAHBIE W JiabopaTopHble. MoJeaupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIH.

3HAa4eHUE DOKOJIOTMYECKMX 3HAHUM JUIA  YEJIOBEKA. ODKOJOTHYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBA3EH 4YeloBe4YeCcTBAa ¢ Npuponor. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpanumn

[Toptpets: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxeMmbl: «Pa3gensl sxomorumy, «Metoabl skonorum»y, «Cxema
MOHUTOPHUHTA OKPYKAOIIEH CPEABD).

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kimaccudukanms
IKOJIOTUYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUECKHUE, aHTpoIoreHHbIe. O01ue
3aKOHOMEPHOCTH AENCTBUS 3KoJornueckux Qakropos. IIpasuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpTaHU3MBI.

AoGuoTtnueckue ¢daktopel. CBeT Kak »Kojorudeckuit (axrtop. JleicTBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3MBbl. JKOJIOTMYECKHE TPYTIIBI
pacTeHMH M JKUBOTHBIX [0 OTHOIICHHIO K cBeTy. CUTrHallbHas poOJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak odkojorumdeckuin (akxrop. [elicTBue TtemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak sxosiormdeckuit ¢aktop. Ilpucnocobrienuss pacteHuil K
NoJIIepKaHUI0 BoJgHOTO OanmaHca. Knaccudukanusi pacTeHHil MO OTHOIICHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3IYyIIHAs, MOYBEHHAs,
riyOMHHasT  MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue



0COOCHHOCTH cpeji oOuTaHusi opraHu3MoB. IlpucmocoOneHus OpraHu3MOB K
YKU3HH B pa3HbIX Cpeiax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJu4yHble PUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIJIOBUM KU3HU.

XKuznennoie Qopmbl opranusmoB. [loHstne o Ku3HEHHON (opme.
JKusHeHnHble POpPMBI pacTEHUI: 1E€PEBbsS, KyCTAPHUKU, KyCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUMOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIMs, XUITHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpodpuueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI Il CYILIECTBOBaHMS OPIraHW3MOB B CpEle
oOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIIOYEHUS.

JleMoHCcTpauumn

Tabmuubl U cxembl: «Jkonorudyeckue (axrtopb», «CBETOBOM CIEKTPY,
«IKOJOTUYECKNE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeIIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XMBOTHBIE», «DHU3MOJIOrMYECKUE aJanTalun
KUBOTHBIX», «Cpenbl O0OWTaHHS OpraHuU3MOB», «bHoJOrHYecKne pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKocucTEMA MHUPOKOJIMCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOIO Jecay, «Llenu
MATaHUSA), «XUIHUYEeCTBO», «llapasutmsamy», «KonkypeHmms», «CumMOno3y,
«KommeHcanuszmy.

OGopynoBanue: repOapuu pacTeHUNW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOMUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBBIE KOMHATHBIE PAaCTEHUs, repOapuy U KOJUIEKIIMH TETIOII00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacCTEHUM, dydelia MTULl U 3Bepeid, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMMH, KOJUIEKIIMU KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX cpelax,
repbapuu M KOJUIGKUIMH PACTEHHMM U IKUBOTHBIX, OOJIaJalONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBHM JKM3HU, Trepbapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IUYHBIX XKM3HEHHBIX (POpPM, KOJUIEKIIUU
’KUBOTHBIX, YYACTBYIOLIUX B PA3JIMUHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlabopaTtopnasi padora «BpisiBIeHHE MNPUCTIOCOOTICHU OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlabopaTtopnasi padora «BpisiBIeHHE MNPUCTIOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD».



JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHHHA U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dko010rusA BUAOB U MOILYJIANH

OKOJIOTUYECKUE  XApaKTEpPUCTHKUA  TOILYJISLIHH. [Tomynsinusa ~ Kak
Ouonornyeckas cucreMa. Posib HEOTHOPOAHOCTHU Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEHM OMOJOTHH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJjisinuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YUCIEHHOCTb, IIJIOTHOCTD,
BO3pAacTHasi M TMOJIOBAasl CTPYKTypa, POKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKoJiornyeckasi CTpykrypa nomyJssinud. OLeHKa YMCICHHOCTH MOIYJISLUH.
JlunaMuKa MOmyJsiquu U €€ peryssuus. bUuoTHYecKuid NMOTEHLHMANl MOMYJISALUU.
MonenupoBaHue AMHAMUKY MONYJIAIMK. KprBble pocTa YMCICHHOCTH MOMYJISLUH.
KpuBble BbDKMBaHUS. Perymnsnus YUCICHHOCTH MOMYJSUUNA: poJib (HaKTOPOB,
3aBHUCSILUX U HE 3aBUCAIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTpaTeruu BUAOB (I- U
K-ctparerun).

[Tonsitue 00 »KoNOrMUeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormueckomn
Huiy. [loTeHnnanbHas U pealTn30BaHHAas HUILIU.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEeruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJACHHUS W MUTpalMil JKUBOTHBIX. buonorndeckue
WHBa3UH YyKEPOJIHBIX BUOB.

JeMmoHcTpanuu

[Toptper: Ix. U. XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTMYECKUE XApaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyJjsauun», «Bo3pacTHble  mupaMuibl
nonyjsiuum», «CKOpOCTh — 3aceiNeHuss MOBEPXHOCTH 3€MJIM  pa3IMYHbIMU
opranuzMammn», «Mogeib 3kosiorndeckor Hummm [[x. M. XatauHconay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass  pabora  «IIpucnocoOneHuss ceMssH pacTeHUH K
pacCeIeHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHM3MOB B DKOCUCTEME: IPOIYUEHTbl, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue mnenu u cetd. AOWOTHYECKHE OIOKHU
skocucteM. [1ouBBI ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BeIECTB U IOTOK 3HEPTUU
B SKOCUCTEME.



OcHOBHBIE  TIOKa3aTeauM  dKocUCTeMbl. buomacca u  HOpoAyKIus.
DKOJIOTUYECKHE MTUPAMUIBI YCel, ONOMACChI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPOINOIeHHbIE BO3JIEHCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTR.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCmeMbl Mopel U
oKeano8. Ixocucmemvl MYHOp, 1€eCo8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATrpo3kocucTtema. ArporneHo3. Paznuuuns
MEK]Ty aHTPOIIOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

VYpb6oskocucteMbl. (OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas
dbropa u ¢ayna. CuHaHTpomM3alus TOpOJACKON ¢ayHbl. buonorumyeckoe u
XO35IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
skocuctemax. Ponb kackadnoco 3¢hghekma u 6udo8-30ughukamopos (Kirouesvix
6u008) 6 yHxkyuonuposanuu sxocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTraHU3MOB, TOMYJISIUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JECHCTBUM.

Mexanuzmoi 8030eticmeus 3aepA3HeHUll PA3HbIX Munos Ha
cybOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€lCMEUS.
MeToa0510rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u  cxembl:  «Ctpykrypa  OuOIEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO jeca», « OyHKIIMOHAIbHbIE
IpyHnbl OPraHU3MOB B 3Kocucteme», «KpyroBopoT BemIecTB B 3KOCHUCTEME,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKasi MUPaMUJIa YUCEID»,
«JKkonoruyeckas nupamuyia OMOMaCChl», «IKOJIOTHUYECKass MUpaMuia SHEPTUn»,
«O0pazoBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBlIeHHE Jeca Mmoce
noxapa», «JKocUcTeMa 03epay, «ArpoueHos», «KpyroBopoT BemecTB M MOTOK
SHEpPruu B arpoueHose», «[Ipumepsl ypOboskocuctem».

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHIl U
3Bepel, repOdapum KyJbTypHBIX U AMKOPACTYLIUX PACTEHU, aKBAPUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onucanme ypOo3KOCUCTEMBD».

JlaGopaTopnas pabGora «lI3yuenue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).



IKCKYpcHs «IKCKypCHsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, Ha CYXOJIOJBHBIA WU IOMMEHHBIN JIYT, 03€p0, O0TI0TO)».

IKCKYpcUsi «DKCKYpCHUsI B arpo’KoCHCTeMy (Ha MoJie WIM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obOmemmanerapHas o0ojiouka 3eMIIM, TIE CYIIECTBYET WU
CyIlleCTBOBaJIa XKM3Hb. Pa3zBuTHe mpeacTaBieHuit o oumochepe B Tpyaax J. 3rocca.
VYuenue B. . Bepnaackoro o 6uochepe. Obaactu 6uocheps! u e€ coctan. Kupoe
BeIecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
r100anbHOU IKOCUCTEMBI. JlMHaMudeckoe paBHoBecue B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOT€OXMMHYECKUE HUKJIbI (Yriaepo/ia, a3oTa). PUTMUUHOCTD SIBJIECHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Omome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIIaHHbIC U IITMPOKOJIUCTBEHHBIE JIeca, CTENH, CABAHHBI,
MyCTBIHU, TPOITUYECKUE JIECa, BEICOKOTOPhs. KiuMar, pacCTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITMaa 1
onocdepHbIX PYHKITUI.

JleMmoHCcTpauumn

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

Tabmuubr u cxembl: «I'eocdepsl 3emmm», «KpyroBopot azora B mpupoje,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciopojga B IPUPOJIE»,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIe OMOMBI cyminy, «Knumatudeckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii gec», «ILIMpokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlyctbiHsy, « Tpornnueckuil gecy.

O6opynoBanue: repbapuu pacTCeHHUN pa3HbIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YennoBek u okpy:xawuias cpeaa

DKOJIOTUYECKUE KPU3UCHI W UX NpuuuHbl. Bo3nelicTBue dYenoBeka Ha
ouocdepy. 3arpssHeHre BoO3AYyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiMMara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M KUBOTHBIA MuUp. OXxpaHa
pPaCTUTENIBHOTO M KUBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXPAaHBI MPHUPOIBI.
Kpacaeie kHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
boranuyeckue casibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA U IPHUPOIBIL.
PanronanpHO€ ~ MPUPOJOTNONB30BAaHUE W COXPAHEHHE  OHMOJIOTHYECKOTO



pazHooOpa3ust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEICTBUS.

Pa3BuTne METOJOB MOHUTOPHMHIa pa3BUTUS ONACHBIX TEXHOT'€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeii u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMYyn K
uHgopmayuu nO COCMOAHUIO OMOEIbHLIX 6Ud08 U 9IKocucmem. (OcHOBb
9Kopeabuumayuu dKocucmem U Ccnocooos 060pvOLl ¢  OUONOBDPENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCNEM.

JlemoHcTpanuu

Tabmuubl w  cxembl:  «3arpsi3HEHHE  atMocepb»,  «3arps3HEHHE
ruapocheps, «3arps3HeHre 1ouBb», «llapHuKOBBIM 3ddexT», «Ocobo
OXpaHsieMbIE IPUPOIHBIE TEPPUTOPUNY», « MOIENIN yIIPABIISIEMOTO MUPAY.
ObopynoBanue: Qororpapuu OXpaHAEMbIX pacTeHUH M KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OoOy4YaroIMUMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpyKType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMMBbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO  00pa3oOBaHUs, Haluyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTHU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMMU JIMYHOCTH, MATPUOTU3MA U
YBAXXEHHUSI K 3aKOHY WM ITPAaBOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIEn Cpee.

JlnyHOCTHBIE pe3ybTaThl OCBOEHUsS ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOIO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alNA OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaIaHCKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U IIPaBOMNOPSIIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHWN yYeOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHECHHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IEHHOCTSIMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHou, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK M KYJBTYDY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU TMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH U OTAbBIXA, pETyJispHas Qu3ndecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro0 MOBE/ICHUS B CUTYallUsX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOICH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESTEIIBHOCTU TEXHOJOTMYECKOM W COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHbL;

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

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

NOBBIIICHHE YPOBHS OSKOJOTHYECKOW KYyJNbTYpbl: TNPUOOPETEHHUE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHUS W YMEHHsS TpU pELICHUH TNpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOocucTeM, orochepsr);

AKTUBHOE  HENPUATHE JEWUCTBUM, NPUHOCAIIMX BpPEH  OKPYKAIOLIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW U OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIHAJiore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlIecTBa, B MO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH po0iIeM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTel BhIXOAA U3 II100AJbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPY U3y4YCHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [JIs aHaiu3a U
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO0, K AaKTHBHOMY TMOJYYEHHUIO HOBBIX 3HaHM MO OWOJIOTUH B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHLIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKIUCIOUITITIMHAPHBIC (MC}KHPGIIMGTHBIG) O6HleHayLIHI>IC IMOHATHA, OTPAXKAKOIINC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDL, 3aKOH, TCOPUII,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC y‘-Ie6HBIC I[@IZCTBPIH (HO3HaBaT€J'IBHBI€, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOyuwarouierocss OyayT CcQOpPMHUpPOBaHbl IO3HABATEJIbHBIC
yHHUBEpCcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpCAlbHbIE Y4YEOHbIE JEWUCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, CUHTE3a, CpaBHEHMSI, Kiaccudukauu, 0000IIeH s ), pACKPBIBATH CMBICT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJITATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAacCCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMUS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPEICTaBJICHMS
CYLLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaTeiBaTh IUIaH pEHICHHUS MPOOJIEMBbI C YYETOM aHaau3a HUMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOECKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHus NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETAlHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHUIO B Yy4eOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJYYEHHBbIE B XOJE PpEIICHUS 3aJayd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(ECCHOHATBHYIO Cpey;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb NMPOOJIEMBI U 33a4H, IOy CKAIOIINE albTEPHATUBHBIEC PEILICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3IMYHBIX BUIOB B (DOPM TIPEACTABICHHSI, KPUTUIECKU OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npUOOpETaTh OIBIT KCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JIMCKYCCUM TIO CYIIECTBY 0OCyXaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBEpOaJbHBIE CpEACTBA OOIIEHUS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HaAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH pelIeHnr OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



OpUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJAJa W KaXJOTO YYACTHUKA KOMAaHJbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3WLHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciypsATh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUIH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMBIX JIEHCTBUA M MBICIUTENbHBIX IPOLECCOB, HMX pE3YyJbTATOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOsl M APYTUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3yJbTAaThl OCBOCHHUSI COJIEpXaHUsI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTMM HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIA 110
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
rojiaMm U3y4eHusl.

[IpenMeTHBIC pe3yabTaThl OCBOCHHUs ydueOHOro mpeamera «buomnorus» B 10
Kjacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  PEHICHUU TMPOoOJeM  PalMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHs
HacnencteeHHocTn T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOTOOOpa3usi W  MPOUCXOXKICHUS  KYJbTYPHBIX  pPACTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basumnoga), IIPUHIIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IO3HAHUS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, H3MEpPEHHE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUICCTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, B TOM YHUCIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BEUIECTB (METAa0OIN3M), MPEBPAILIEHUSI YHEPTUU, OpPOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBUSI T€HOB, F€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHUCTEMaMH OPraHoB M MX (QYHKIMIMH, MEXIy 3STalamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BbISABIATH OTIWUYHUTENbHbIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBIISATH IPUUNHHO-CIIEICTBEHHBIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu pabote ¢ yueOHbIM U Ja00OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs Ielb WUCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
HKOJIOTUM U METUIMHE, MPOBOJMMON Ha 0a3ze IIKOJBbHBIX HAyYHBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

YMEHHE OLICHHBATh JTUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANPABIEHHOE W3MEHEHHE T'€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiiell mpodeccuoHambHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILIEBOW MPOMBIIUICHHOCTH, YIIIyOJIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOeHUsI yueOHOoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBl MHpA, B TO3HAHMM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBeuecTBa, a TakKKe B PEUIEHUU BOINPOCOB PAIMOHAIBHOIO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENECHUs] W TOHMMAaHHUE CYIIHOCTH OCHOBOIIOJAralIuX OHOJOTUYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHs DBOJIOIHH), YICHHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. Bepuanckoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. JlubOuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YyMEHHME  BJaJ€Th  OCHOBHBIMH  METOJlaMM  HAy4YHOro  IO3HaHWS,
UCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJeHUE, DKCIEPUMEHT), CIOCOOaMHU BBHISBIICHHS M
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHE BBIJCTSATH CYIICCTBEHHbIC MPU3HAKU: BHJIOB, OHOTCOIICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONUN HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHMs, YePEIOBaHUs HApPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIOKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBIATH  OTJIMUMATEIbHBIE  TPU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOIBI M USTIOBEUYECTBRA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATH JIa0OpAaTOpPHBIE M IMpakTUYecKHe padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  TMOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHHUH KU3HHU, YEJIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
JEATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTHUH, TPUPOIOTIOIH30BAHUS, MEIUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPEAHETO MPOQECCHOHATHLHOTO U
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumeHnoBaHue pa3aesioB M TeM
NPOrpaMmbl

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

JJIeKTPOHHbIE
(uudposrbie)

o0pa3oBaTe/ibHbIE

pecypchl

buonorus xak Hayka

http://school-
collection.edu.ru

JKuBnIe ccTEeMBI U X HN3YUCHUC

http://school-
collection.edu.ru

buosorus xierku

0.5

http://school-
collection.edu.ru

XnMmuueckas opraHu3anus KJICTKU

0.5

http://school-
collection.edu.ru

CrpoeHune 1 pyHKIMU KIETKU

http://school-
collection.edu.ru

OOMeH BelecTB U NpeBpalleHHe YHEPTUU B

KJICTKC

http://school-
collection.edu.ru

Hacnencteennas uadopmanus u
peanmzanys €€ B KIIETKE

0.5

0.5

http://school-
collection.edu.ru

JKU3HEHHbIN [IUKIT KIETKA

0.5

http://school-
collection.edu.ru

Crpoenue U QyHKIUN OPraHU3MOB

1.5

http://school-
collection.edu.ru

10

Pa3zMmuoxeHUE U Pa3BUTUC OPIraHU3MOB

1.5

http://school-
collection.edu.ru

11

I'enetnka — HayKa O HaCJICACTBCHHOCTHU U
HU3MEHYUBOCTHU OPraHN3MOB

0.5

http://school-
collection.edu.ru



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

http://school-

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 0.5 1 ;
collection.edu.ru
http://school-

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 0 1 .
collection.edu.ru

14 I'eHeTnka yenoBeka 3 0 0.5 htt ://S.C hool-
collection.edu.ru
http://school-

15 Cenekiusi opraHU3MOB 4 0 1 M
collection.edu.ru
http://school-

16 buorexHonorug u cuHTeETHYECKAsT OMOITOTUSL 4 0 4 ;
collection.edu.ru
http://school-

17 PesepBHOE Bpems 1 1 0 M
collection.edu.ru

18 3amuTa npoeKTa 0 0 0 HIxonsras HITK

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 35 17



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesoB U TeM (uudpoBbie)
Ne i/m P Konrtpouabsnsie | IIpakTuyeckue op
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
1 3apoxACHUE U PA3BUTHE IBOIIOIIMOHHBIX 4 http://school-
MIPEACTABICHUI B OMOJIOTUH collection.edu.ru
. http://school-
2 MHuUKpPO3BOIIIO eé pes a 14 2 )
HKPOIBOTHOLHA 1 €€ PE3yJIbTATRI collection.edu.ru
3 MaxpodBOIIOLUSA U €€ PE3YIILTATHI 6 hitp://school-
P 1 pesy collection.edu.ru
[IpoucxoxxaeHue u pa3BUTHE )KU3HU HA http://school-
4 15 15 ;
3emine collection.edu.ru
http://school-

5 [IpoucxoxaeHue yenoBeka — aHTPOIIOTEHES 10 1 :

collection.edu.ru
DKOJOTUsl — HayKa O B3aMMOOTHOIIIEHUSIX
http://school-

6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5 .

. o collection.edu.ru
C OKpY’Karollen cpeaou
http://school-

7 OpradusMel 4 cpea OOUTaHUS 9 15 )

p pei collection.edu.ru
o http://school-

8 DKOJIOTHS BUIOB U IIONYJIISAIUH 9 0.5 ;

A I collection.edu.ru

9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 05 http://school-

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

10 Buocdepa — rimobanbHast skocucTemMa 6 :
collection.edu.ru
http://school-

11 UYenosek U OKpykKarolas cpeaa 6

collection.edu.ru



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

http://school-

12 PesepaHOe BpeMs 8 collection.edu.ru
OBILIEE KOJIMYECTBO YACOB I10 102 75 http://school-

I[TPOTPAMME

collection.edu.ru



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KVJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
fcior.edu.ru. http://school-
collection.edu.ru
http://bio.1september.ru
1 buosiorus kak KOMILJIEKCHAasA HayKa U 1 0 0 https://drofa-

KaK 4acTh COBPEMEHHOIr0 O0IIeCTBA 05.09.2024 | ventana.ru/catalog/predmet-
biologiya umk-liniya-umk-v-
v-pasechnika-biologiya-5-
9/7DOWNLOAD=Y.

2 XK % 1 0 0 http://bio.1september.ru
HUBBIE CUCTEMEBI U KX CBOMCTBA 05.09.2024 p p

YpoBHEBas OpraHu3aIus KUBbIX .

3 1 0 0 http://bio.1september.ru

cHCTeM 07.00.2024 | F 0

Wcropwust OTKPBITHS U N3YUCHUS i

4 1 0 0 http://bio.1september.ru

kietku. Kinerounas teopust 12.09.2024 . 5

Meroasl MOJIEKYJIAPHON U

KJIETOYHOM OMOJIOTHH.

[IpaxTuueckas padora «13yuenue

5 METOJI0OB KJIETOYHOM OMOIOTHH 1 0 0.5 12.09.2024 http://bio.1september.ru

(xpomatorpadusi, snexTpodopes,

nuddepeHnrantbHoe

nentpudyruposanue, [1L[P)»

6 XHUMHUYECKUH COCTaB KIIETKH 1 0 0 http://bio.1september.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://bio.1september.ru/
https://drofa-ventana.ru/catalog/predmet-biologiya_umk-liniya-umk-v-v-pasechnika-biologiya-5-9/?DOWNLOAD=Y
https://drofa-ventana.ru/catalog/predmet-biologiya_umk-liniya-umk-v-v-pasechnika-biologiya-5-9/?DOWNLOAD=Y
https://drofa-ventana.ru/catalog/predmet-biologiya_umk-liniya-umk-v-v-pasechnika-biologiya-5-9/?DOWNLOAD=Y
https://drofa-ventana.ru/catalog/predmet-biologiya_umk-liniya-umk-v-v-pasechnika-biologiya-5-9/?DOWNLOAD=Y
https://drofa-ventana.ru/catalog/predmet-biologiya_umk-liniya-umk-v-v-pasechnika-biologiya-5-9/?DOWNLOAD=Y
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/

14.09.2024

MI/IHCpaJ'IBHI)Ie BC€IIECTBA KJIICTKH, UX
OuoJioruyeckas POJIb

19.09.2024

http://bio.1lseptember.ru

Opranuyeckue BelecTBa KIEeTKH —
oenku. JlaboparopHas pabota
«O0HapyxeHue OEIKOB C IOMOIIBIO
KA4eCTBEHHBIX PEAKLIUN»

0.5

19.09.2024

http://bio.1september.ru

CBoiicTBa, KIaccupuKanus u
¢GyHKIMN OEIKOB

26.09.2024

http://bio.1september.ru

10

Opranuyeckue BelecTBa KJIETKH —
YTJIEBOJIbI

26.09.2024

http://bio.1september.ru

11

OpFaHI/I‘IGCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

28.09.2024

http://bio.1september.ru

12

Hyxneunossie kucnorsl. JIHK u
PHK. JIaGopatopnas pabota
«HccnenoBanne HyKJIEMHOBBIX
KHCTIOT, BBIJICJICHHBIX U3 KIIETOK
pa3IMYHBIX OPTAaHU3MOB)

0.5

03.10.2024

http://bio.1september.ru

13

Crpoenue u pynkuuu ATO. [lpyrue
Hykieosunrpupocdarsr (HTD)

03.10.2024

http://bio.1september.ru

14

CexsennpoBanue [JHK. Merozasi
T€HOMUKH, TPAHCKPUIITOMUKH,
MPOTEOMUKH

05.10.2024

http://bio.1september.ru

15

MeToapl CTpyKTypHOI OHOJIOTUH

10.10.2024

http://fcior.edu.ru

16

Tunel knerok. [Ipokapuornueckas
KJIETKA

10.10.2024

http://fcior.edu.ru

17

CTpoeHue 3yKapuoTUYECKOM KIIETKHU.

0.5

http://fcior.edu.ru



http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

[IpakTuueckas padota «M3ydenue
CBOMCTB KJICTOYHOU MEMOpaHbI»

12.10.2024

18

[ToBepXHOCTHBIN anmapar KJIECTKH

17.10.2024

http://fcior.edu.ru

19

OxHOMEMOpaHHBIC OPTaHOMIbI
kieTku. [IpakTudeckas pabora
«3ydyeHune NBMKEHUS IIUTOIIA3MBI
B PACTUTEJIHbHBIX KJIETKAX)

0.5

17.10.2024

http://fcior.edu.ru

20

[ToxyaBTOHOMHBIE OPraHOUIBI
KJICTKH: MUTOXOHAPHUH, TUTACTH/IBI.
JlaGopaTtopHnast pabora
«HMccnenoBanue mia3mMonan3a u
JIeTIIa3MOJIN3a B PaCTUTENBHBIX
KJIETKaxX»

0.5

19.10.2024

http://fcior.edu.ru

21

HeMeM6paHHHe OpTraHOUAbI KJICTKH

24.10.2024

http://college.ru/biologiya/

22

Crpoenue U GyHKIUH s7ipa

24.10.2024

http://college.ru/biologiya/

23

CpaBHUTENbHAS XapaKTePUCTHKA
KJIIETOK 3yKapHoT. JlaboparopHas
paborta «M3yueHnue CTpOeHHUsI KIETOK
Pa3TUYHBIX OPTaHU3MOBY

0.5

26.10.2024

http://college.ru/biologiya/

24

ACCUMMIISIINS U AUCCUMFIISIIIS —
JIB€ CTOPOHBI MeTabom3Ma. THITbI
oOMeHa BemiectB. JlabopaTopHas
paborta «M3yueHnne KaTaIuTUIECKON
aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTala3bl)»

07.11.2024

http://fcior.edu.ru



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://fcior.edu.ru/

DepMeHTaTUBHBIN XapaKkTep
peaxiuii KJIeTOYHOro MeTabonu3ma.
JlaGopaTtopHnas pabora «3yuenue

http://school-

2 (epMEHTATHBHOIO pacilier e 05 07.11.2024 | collection.edu.ru
NEePOKCHIa BOJOPO/A B
PACTUTENBHBIX U )KUBOTHBIX
KJIETKaxX»
26 benku-akTuBaTopsl U OeyKu- 0 http://school-
MHTHUOUTOPBI 09.11.2024 | collection.edu.ru
. http://school-
27 ABTOTpOGHBIN TUTT OOMEHA BEIIECTB 0 14.11.2024 | collection.edu.ru
http://school-
28 doTtocunTe3 0 14.11.2024 | collection.edu.ru
Xemocunres. JlaboparopHas pabota htto:/ischool
2 «Cpasrertiie npoiicceo 0> 16.11.2024  collection.edu.ru
(GoTOCHHTE3a U XEMOCHHTE3a»
AHaspoOHbIe Opranu3mMsl. Buibl
Opoxenus. JlabopaTopHas pabota http://school-
30 1 ;
«CpaBHeHHeE MPo1IecCOB OPOKEHUS U 21.11.2024 | collection.edu.ru
JIBIXAHUSD)
AspoOHBIE OpraHU3MBbL. JTaIlb .
31 0 http://fcior.edu.
SHEPreTHYECKOro oOMeHa 21.11.2024 D-FHCIOLECU.T
OHeprus MeMOpPaHHOTO rpaiueHTa
2 . ATD: http://college.ru/biologi
3 MIPOTOHOB vCI/IHTGS pabora 0 93.11.2023 ttp://college.ru/biologiya/
npotoHHON AT®-cuHTa3bI
33 Peakiiun MaTpudHOTO CHHTE3a 0 98.11.2024 http://college.ru/biologiya/
34 TpaHCKpUMIINA — MaTPUIHBINA 0 http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://school-collection.edu.ru/

cunre3 PHK 28.11.2024 | collection.edu.ru
35 T i 0 0 http://college.ru/biologiya/
PAHCIIMIA 1 €€ STafbl 30.11.2024 |  http://www.sbio.info
Konuposanue aMuHOKUCIOT. Posib . .
36 0 0 http://college.ru/biologiya/
pubocoM B OmocuHTE3E OenKa 05.12.2024 . d 4
Opranu3anys reHomMa y mpoKapuoT 1 .
37 0 0 http://fcior.edu.r
JYKapHOT 05.12.2024 DRt Hu
38 MoreKy IAPHEIC MEXaHH3MbI 0 0 http://www.sbio.info
9KCIIPECCUH T€HOB Y 2YKapHOT 07.12.2024
Bupycsl — BHekIeTOUHBIE (POPMBI
JKU3HHU M OOJIMTaTHBIE TTapa3UThI.
39 0.5 0.5 http:// .paleo.ru/museum/
[IpakTuueckas pabora «Co3nanue 12.12.2024 DARRIRLD HATIUSE
MOJICITH BUPYCa)
I http://college.ru/biologi
40 JKU3HEHHBI UK KIIETKA 0 0 19.12.2024 ttp://college.ru/biologiya/
41 Matpuunslii cunte3 JTHK 0 0 19.12.2024 http://college.ru/biologiya/
Xpomocomsl. JlaboparopHast pabota
42 «/3yueHnne XxpoMoCcOM Ha TOTOBBIX 0 0.5 91.12.2024 http://college.ru/biologiya/
MUKpOTIpenaparax»
http://fcior.edu.ru
43 Jleenne KIeTkH — MUTO3 0 0 26.12.2024 | http://college.ru/biologiya/
Tuns! knetok. Kapuokunes u
. JIab 6
foerme 03 © 26.12.2024 | http://college.ru/biologiya/
KOHYHKA KOPEIIKa JIyKa (Ha TOTOBBIX
MHUKpOIIpenaparax )
45 Perynsmus >kKM3HEHHOTO 1TUKIIA 0 0 http://college.ru/biologiya/



http://school-collection.edu.ru/
http://college.ru/biologiya/
http://www.sbio.info/
http://college.ru/biologiya/
http://fcior.edu.ru/
http://www.sbio.info/
http://www.paleo.ru/museum/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://college.ru/biologiya/
http://fcior.edu.ru/
http://college.ru/biologiya/
http://fcior.edu.ru/
http://college.ru/biologiya/
http://college.ru/biologiya/

KJIIETOK 28.12.2024 | http://fcior.edu.ru
http://college.ru/biologi
46 Opranu3M Kak eIuHOE 11eI0¢ 0 09.01.2025 p://college.ru/biologiya/
Tkanu pacrenuii. JlJabopaTopHas htto://school
193 “: O -
4 pabora «Hsyterne Ticareii 0> 09.01.2025 | collection.edu.ru
pacTeHui»
TkaHM )KUBOTHBIX U Y€JIOBEKA. htto:/ischool
p://school-
48 Ha6opuaTopHa;1 pabota «3yuenue 0.5 11.01.2025 | collection.edu.ru
TKaHEW KUBOTHBIX)»
Opranbl. CucTeMbl OPraHoB. http://school
49 JlaboparopHas padota «3yueHnue 0.5 16.01.2025 _picollection.e UL
OpTaHOB I[BETKOBOT'O PACTECHUS)
http://school-
50 Omnopa Tena opraHu3MoB 0 16.01.2025 | collection.edu.ru
1 ; .ru/biologi
5 JIBr>KeHre OpraHru3MOB 0 18.01.2025 http://college.ru/biologiya/
2 : .shio.i
5 [Tutranue opraan3MoB 0 93.01.2025 http://www.sbio.info
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pacTeHUi, )KUBOTHBIX U YeIOBEKa
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N3MeHUnBOCTh MpU3HAKOB. Buibl
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Bapuanunonssliii psg u
BapHallMOHHAs KpUBasl.
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0.5
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0.5
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I'eneruka yenoseka. [IpakTrnaeckas
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Ne Hdara uudgposbie
Tema ypoka Kourpoabsnbie | IIpakTuueckue
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padoThI padoThI
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collection.edu.ru
http://bio.1september.ru
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. 0 0
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Dddekt ocHoBarens. Ihdext
OyTBUIOYHOTO TOPJIBIIIKA

26.09.2024
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Murpauuu. M30150u1 NOMYJISALMIA:
reorpaduueckasi, OnoIorundecKas
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http://bio.1september.ru

11

EctectBenHsbIit 0oTO0p —
HANPAaBIAIOMUN (HAKTOP IBOIIOLUU

28.09.2024

http://bio.1september.ru

12

[TooBoii oT60p

03.10.2024

http://bio.1lseptember.ru

13

[Tprcnoco0IeHHOCTh OPraHU3MOB
KaK pe3yJIbTaT MUKPOIBOJIOIIHH.
JlaGopaTtopHast pabora «3yuenue
apoMop$h030B U UANOATANITALIUN Y
pacTeHui U )KUBOTHBIX)

0.5

03.10.2024

http://bio.1september.ru

14

[Ipumeps! npucnocobaeHuit y
OpraHu3MoB: Mopdosornieckue,
¢du3nonaoruueckue, GHOXUMHUYECKHUE,
noseneHueckue. JlabopatopHas
pabora «IIpucrnocobnenus
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS
11EeJIECO00PA3HOCTHY

0.5

05.10.2024

http://bio.1lseptember.ru

15

Bun, ero kputepuu u cTpykTypa.
JlaGopaTtopHnast pabora «CpaBHEHHE
BUIOB TI0 MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

10.10.2024

http://fcior.edu.ru

16

CtpykTypa BUIa

http://fcior.edu.ru



http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

10.10.2024

Bunoo6pa3oBanue kak pe3yibTar

17 http://fcior.edu.ru
MHUKPOIBOJTFOIIUN 12.10.2024 P
CBs13b MUKPOIBOJIIOIIUU U .

18 http://fcior.edu.ru
SIMUAEMUAOIOT N 17.10.2024 P

fcior.edu.ru. http://school-
collection.edu.ru
M http://bio.1september.ru
AIPOSEOMIONIL https://drofa-

19 [NasieoHTOIOTHYECKME METOIBI 17102024 ventana.ru/catalog/predmet-

HSYHCHIA SBOIOIIH biologiya_umk-liniya-umk-
v-v-pasechnika-biologiya-
5-9/?2DOWNLOAD=Y.

buoreorpapuyeckue MeTos! .

20 http://bio.1september.ru
W3YUYE€HUs SBOJTIOLUU 19.10.2024 P D
OMOPHOIOTHYECKHE U CPABHUTEIHHO-

21 http://bio.1september.ru
MOP(OJIOTHUECKUE METO bl U3YUEHUS 24.10.2024 p p
SBOJIIOLIHA
MonekyasipHO-TeHETHYECKHE,

22 OMOXUMHUYECKHE U MAaTEMATUYECKHUE 94.10.2024 http://bio.1september.ru
METOJIbI U3YUYECHHS IBOJFOIIUN

23 OO61mre 3aKOHOMEPHOCTH BOJTIOIHH 26.10.2024 http://bio.1september.ru
AnanTuBHAs paguaiys. .

24 http://bio.1september.ru
HepaBHOMEpHOCTH TEMIIOB IBOJIIOITUHT 07.11.2024 . :

HaydHbIe rUTIOTe36I IPOUCX 0K ICHUS .

25 http://bio.1september.ru
JKH3HH Ha 3eMe 07.11.2024 | P :
JloHay4yHbIe PECTaBICHUS O .

26 http://bio.1september.ru
3apOXKICHUH JKU3HU 09.11.2024 D D



http://fcior.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://bio.1september.ru/
https://drofa-ventana.ru/catalog/predmet-biologiya_umk-liniya-umk-v-v-pasechnika-biologiya-5-9/?DOWNLOAD=Y
https://drofa-ventana.ru/catalog/predmet-biologiya_umk-liniya-umk-v-v-pasechnika-biologiya-5-9/?DOWNLOAD=Y
https://drofa-ventana.ru/catalog/predmet-biologiya_umk-liniya-umk-v-v-pasechnika-biologiya-5-9/?DOWNLOAD=Y
https://drofa-ventana.ru/catalog/predmet-biologiya_umk-liniya-umk-v-v-pasechnika-biologiya-5-9/?DOWNLOAD=Y
https://drofa-ventana.ru/catalog/predmet-biologiya_umk-liniya-umk-v-v-pasechnika-biologiya-5-9/?DOWNLOAD=Y
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/

27

OCHOBHBIE 3Tallbl HEOPTAHUYECKOM
3BOJIIOIUU

14.11.2024

http://bio.1lseptember.ru

28

I'nnoTe3sl 3apOXKACHUA )KU3HU

14.11.2024

http://bio.1lseptember.ru

29

Ucrtopus 3emiin 1 MeToabl €€
nzyuenus. JlaboparopHas pabora
«V3yueHue 1 OnMcaHue HCKOMTaeMBbIX
OCTaTKOB JIPEBHUX OPTAaHU3MOB)

0.5

16.11.2024

http://bio.1lseptember.ru

30

HauanbHbie 3Tarsr opraHun4eckoin
HBOJIIOLIAU

21.11.2024

31

OBOIIOLUS DYKAPUOT

21.11.2024

32

OCHOBHBIE dTAIIbI 3BOJIFOIIUN
pactutenbHOro mupa. [Ipaktndeckas
pabora «M3yuenue ocobeHHOCTEH
CTPOEHHS PACTECHHI pa3HbIX
OTJICTIOB)»

0.5

23.11.2023

33

OCHOBHBIC ATaITbI OBOJOIHNHA
JKUBOTHOI'O MHUpa

28.11.2024

34

OBOIOLUS KUBOTHBIX.
[IpaxTuueckas padora «M3yuenue
0CcOoOEHHOCTEH CTpOCHHUS
MO3BOHOYHBIX KHUBOTHBIX)

0.5

28.11.2024

35

Pa3BuTue *u3HM Ha 3emie 1o 3pam U
nepuoiaM

30.11.2024

36

MaccoBbi€ BBIMUPaHHS —
9KOJIOTMYECKHE KPU3UCHI MPOITIOrO

05.12.2024

37

CoBpeMEHHBIN 3KOJIOTUYECKU T



http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/

KPHU3HC, €T0 OCOOCHHOCTH 05.12.2024
38 CoBpemeHHasl cuctemMa 0
OPraHUYECKOTO MPOIILJIOTO 07.12.2024
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIbI 0
OpraHU3MOB 12.12.2024
40 A — 0
HTPOMOJIOTUSI — HayKa O YeJIOBEKe 10.12.2024
41 Pa3BuTHe npeacraBneHuii o 0
MIPOMCXOXKICHUH YeTIOBEKA 19.12.2024
MecTo 4yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHnas
42 nu 7 .
pabora «M3yueHune ocoOeHHOCTEH 0.5 91122024
CTPOCHUS CKeJIeTa YeJIOBEKa,
CBSI3AHHBIX C TIPSIMOXOXKICHHCM))
4 0
3 JIBI>KyIIIME CHITBI aHTPOTIOTEHE3a 96.12.2024
CooTHoIIeHHE OMOJIOTHIECKUX U
44 0
COLIMATIbHBIX (PaKTOPOB B 96.12.2024
aHTpPOTIOTEHE3e
45 0
OcHOBHBIE CTaIUW AaHTPOTIOTEHE3a 98.12.2024
46 II 0
AIIEOTeHETHKA U TTAIEOTeHOMUKA 09.01.2025
47 0
DBOJIOIUS COBPEMEHHOTO YelIOBEKa 09.01.2025
Yenoseueckue pacel. [Ipaktuyeckas
4 nu .
8 pabota «M3y4yeHne SKOIOTrHIeCKIX 0.5 11.01.2025

ajanTanui 4YeJIOBEKa




49

MexaucCIUIIMHAPHBIE METO b
aQHTPOIIOJIOTUHN

16.01.2025

50

3apO)KI[eHI/IC " Pa3BUTHUEC DKOJIOTHU

16.01.2025

51

Mertoapl skonoruu. JlaboparopHas
pabota «M3yyeHue MeTo10B
HKOJIOTUYECKUX UCCIICTOBAHUIN)

0.5

18.01.2025

52

3HauyeHNE YKOJIOTHUECKUX 3HAHUI
JUIS 4eJI0BEKA

23.01.2025

53

Dkonoruyeckue HaKTopsl

23.01.2025

54

Abuotnueckue paxkropbl. CBET Kak
9KOJIOTUYECKUH (aKTOp.
JlabopaTtopHas pabota «BrisiBieHue
PUCTIOCOOTIEHUI OpraHU3MOB K
BIIMSIHUIO CBETa»

0.5

25.01.2025

55

AbuoTtnueckue GpaxkTopsl.
Temneparypa Kak 3KOJIOrM4ECKUN
¢axTop. JIaboparopHas paboTa
«BoIsiBIeHHE TTpUCTIOCOOIEHU
OPTraHU3MOB K BIIUSTHUIO
TEMIIepaTypbI»

0.5

30.01.2025

56

Abuotnueckue ¢aktopbl. BrnaxHocTh
KaK 3KOJIOTHYECKHH (paxTop.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaAHUSDY

0.5

30.01.2025

S7

Cpenpl 00uTaHUS OPraHU3MOB




01.02.2025

58 buonornueckune puTMbI 0 06.02.2025
59 JKuznennbie ¢opMbl OpraHU3MOB 0 06.02.2025
60 buotnueckue GakTopsl 0 08.02.2025
3HaYeHHUE OMOTHYECKHIX
61 B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUS 0
OpFaHI/I?MOB B cpeII[[e 06}II/IH’1-“[aHI/I$I 13.02.2025
62 DKOJIOTMYECKHE XapaKTEPUCTUKU 0
HOIMYJISILUU 13.02.2025
OCHOBHBIE TIOKQ3aTEIJIN TTOITYJISIIHH:
63 YUCIIEHHOCTb, TJIOTHOCTh, BO3pAcTHAS 0 15.02.2025
U TIOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIN TOIYJISIIIHH:
64 POXIAaEMOCTh, TIPUPOCT, TEMIT POCTA, 0 20.02.2025
CMEPTHOCTH, MUTPAIIAN
65 DKOJIOTHYECKasi CTPYKTypa 0
MOMYJISALINI 20.02.2025
66 JnHamuka nonyJisinuu u eé 0
peryssanus 22.02.2025
67 KpuBbie pocta yricneHHOCTH 0
nomyssiuuy. KpuBble BBDKMBaHUS 27.02.2025
Dkonoruyeckas HUIIA BUAA.
68 JlaboparopHas pabota 05
«IIpucniocobieHust ceMsiH paCTeHUH K 27.02.2025

PaCCEIICHUIO»




7| 0
69 Bua kak cucrema momysisiui 99.02.2025
70 3aKOHOMEPHOCTH MTOBEIACHUS 1 0
MUTPAIUH )KUBOTHBIX 05.03.2025
7 Co00111ecTBO OpraHu3MOB — 0
OHOLIEHO3 05.03.2025
0
72 DKOCHCTEMA KaK OTKPBITasi CHCTEMA 07.03.2025
73 KpyroBoport BemecT u moTok 0
SHEPrUM B 3KOCHUCTEME 12.03.2025
0
74 OCHOBHBIC TIOKa3aTeIN IKOCHCTEMBI 12.03.2025
0
75 DKOJIOTUYECKHE MUPAMUJIbI 14.03.2025
7 4 — 0
6 3MEHEHUS COOOIIEeCTB — CYKI[ECCHH 10.03.2025
[IpupoHBIE S5KOCUCTEMBI.
77 . 0
DKOCHUCTEMBI 03€p 1:1 pek 10.03.2025
DKOCUCTEMBI MOPEH M OKEaHOB
IIpupoaHBIE 5KOCUCTEMBI.
7| 0
78 DKOCHUCTEMBI TYHAP, JECOB, CTEIEH, 91.03.2025
MyCTHIHB
0
79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 04.04.2025
Ypboskocuctemsl. [Ipaktudeckas
80 pabota «3y4yeHwne u omnucanue 0.5 09.04.2024
ypOO3KOCUCTEMBD»
81 3aKOHOMEPHOCTH (HOPMUPOBAHUS 0




OCHOBHBIX B3aMOJEHCTBUN
OpPTraHU3MOB B IKOCUCTEMAX

09.04.2024

MexaHu3MEbI BO34EHCTBUA
3arpsi3HCHUH pa3HbIX TUIIOB Ha

82 CyOOpTraHM3MEHHOM,
11.04.2025

OpraHU3MEHHOM, MOMYJISLIUOHHOM U

HKOCHCTEMHOM YPOBHSIX
83 buocdepa — obmieruianerapHas

o0osiouka 3emiu 16.04.2025
84 VYuenne B. U. Bepuaackoro o

ounochepe 16.04.2025
85 3aKOHOMEPHOCTH CYIIECTBOBAHHUS

ouocdepsl 18.04.2025
86 KpyroBopots! BemecTs u

OMOreOXMMHUYECKHE LIUKIIBI 23.04.2025
87 3oHanbHOCTH OUochepbl. OCHOBHBIE

OHOMBI CyIIH 23.04.2025
88 YcroitunBocTs 61ochepsl 95 04.2025
89 DKOJIOTHYecKre KPU3UCHI U UX

MPUYMHBI 30.04.2025
90 BozneiicTBue uenoBeka Ha 6nochepy 30.04.2025
o1 AHTpONOreHHoe BO3/IEHCTBHE HA

pacTUTEIbHBINA U )KUBOTHBIA MUD 02.05.2025
92 Oxpana npuposI 07.05.2025
93 OCHOBHBIE IPUHIHIIBI YCTOHYNBOTO




Pa3BUTHA Y€IOBEYECTBA U IIPUPOJbI

07.05.2025

94

PanmonansHo€ MpUPOA0NOIB30BaHUE
U COXpaHeHue OUOIOrHYECKOTo
pa3zHooOpasus 3emiu

14.05.2025

95

O000111EeHME 110 TEME
«MHUKpPO3BOITIONHS U €€ pe3yIbTaTh»

14.05.2025

96

O060011IEHNE IO TEME
«MaxkpodBoTIOIHUs U e€ pe3yIbTaTh»

16.05.2025

97

O060011IeHNE 10 TEME
«IIpoucxoKIeHUE W PA3BUTHE KU3HU
Ha 3eMIiie»

21.05.2025

98

O06o06mIeHne o TeMe
«ITpoucxoxaeHune yenoBeka —
AHTPOTIOTEHE3)»

21.05.2025

99

0000meHue Mo TeMe «DKOJIOTHUSA —
HayKa O B3aMMOOTHOIIICHHSX
OpPTaHU3MOBY

23.05.2025

100

O6006menue mo Temam: «OpraHu3msl
U cpesia O0MTaHus, « DKOJIOTHS
BUJIOB U MOMyJsiuuity, «buocdepa —
riio0anbHast IKOCUCTEMA)

23.05.2025

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

100

7.5







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 kmacc/ [laceunnk B.B., Kamenckwmit A.A., Pyonios A.M. u apyrue;
nof penakiueit [Taceunuka B.B., AkninonepHoe oomectBo «M3maTenscTBo

((HpOCBGHICHHe»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1.http://lwww.e-osnova.ru/- XXypnan «buonorus. Bee mis yuurens!»

2. http://digital.1september.ru — O6mepoccuiickuii npoekt «1llkosa nmupposoro

BCKa».

3. http://school-collection.edu.ru - Kosekmust iudppoBeix 00pa3oBaTeIbHBIX

pPECYpCOB.

4. http://www .electroniclibrary21.ru - Dnekrponnas oubnmoreka 21 Beka.

5. http://www.ege.edu.ru - OdunmanbHbIH HHPOPMAITMOHHBIH TopTan EI'D.



6. http://www.zavuch.ru - Caiit s yuurtenen.

7. http://ecosystema.ru - DKoJ0rHYeCKUil HEHTP « DKOCUCTEMA.

8. http://letopisi.org - Jleromucwu.

9. http://nsportal.ru - ComanbHast ceTh paOOTHHKOB 00pa30BaHUsL.

10.http://proshkolu.ru— becruraTHbI# MIKOJIBHBIN TOPTAIL.

11.http://infourok.ru - BecrutaTHbIN KOHCTPYKTOP CAWTOB ISl YUUTEIIS.

12.http://multiurok.ru - BecraTHBINH KOHCTPYKTOP CAWTOB JJIS YUUTEIIS.

13.http://bio.1september.ru - «5 uay Ha ypok OHoJI0THH. 1 CCHTIOPSD.

14.http://dnevnik.ru - JTHeBHHK. Y.

15.http://Iwww.krugosvet.ru - Dunuknonenus Kpyrocser.

16.http://www.uchportal.ru/ - Yaurensckuii mopTai.



17.http://priroda.ru - [Ipupoma Poccuu, HalMOHATLHBIN TTOPTAUL.

18.http://zooclub.ru - 300k1y0. MerasHIMKIONEAMS O KUBOTHBIX.

19.http://www.darwinmuseum.ru/ - I'ocynapcTBeHHbIH JJapBUHOBCKHU#T My3¢ei.

20.http://www.zin.ru/ - 3oomornueknii UHCTUTYT Poccuiickoii akageMun HayK.

21.http://www.livt.net/ - DiekTpoHHAsS WILTFOCTPUPOBAHHAS SHIIUKIIOCIHS

«OKuBpIe cymecTBay.

22 .http://www.zin.ru/BioDiv/index.html - Mudpopmarmonnas cuctema

«buopaznoobpaszue Poccum.

23.http://zmmu.msu.ru - 3oonoruueckuit myseit MI'Y um. M.B.JlomoHOCOBa.

24 .http://sci.aha.ru/biodiv/anim.htm - Dunuknonenus dopa u dayHa.

25.http://biodat.ru/ - adopmamoHHbIN CAlT 0 )KUBOKM TPUPOJIE.

26.http://www.unnat.ru/ - IlIkona roHHATOB.



27.http://plant.geoman.ru/ - buGimoteka JKu3Hb pacTeHHIA.

28.http://www.learnbiology.ru/ - 3anumarensHas OUOJIOTHS.

29.http://med.claw.ru - MeaunuHCcKast SHIUKIIONE M. AHATOMHYCCKUH atTJac.

30.http://animal.geoman.ru/ - Mup >KUBOTHBIX.

31.http://ru-biologia.livejournal.com/12284.html - TTpoGieMbl 3BOTFOIHH

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

NuTtepHeT pecypcesl

1.http://lwww.e-osnova.ru/- XXypnan «buonorus. Bee mis yuutens!»

2. http://digital.1september.ru — O6mepoccuiickuii npoekt «Illkona uppoBoro

BCKa».

3. http://school-collection.edu.ru - Komnekuus iudpoBeix 00pazoBaTeIbHBIX

pecypcoB.



4. http://www.electroniclibrary21.ru - Dnekrponnas oubimoreka 21 Beka.

5. http://mww.ege.edu.ru - Odunmansabiii HHGOpPMaIMOHHBINA TOpTan EI'D.

6. http://www.zavuch.ru - Caiit 11 yauTene.

7. http://ecosystema.ru - DKoJ0rHYECKUil HEHTP « DKOCUCTEMA.

8. http://letopisi.org - Jleromucwu.

9. http://nsportal.ru - CoruanbHast ceTh pabOTHUKOB 00pa30BaHUSL.

10.http://proshkolu.ru— becraTHbI# MIKOJIBHBIN MOPTAJL.

11.http://infourok.ru - BecrutaTHbIN KOHCTPYKTOP CAWTOB ISl YUUTEIIS.

12.http://multiurok.ru - BecraTHbIi KOHCTPYKTOP CAHTOB /ISl YUUTEIIS.

13.http://bio.1september.ru - «5 nuay Ha ypok Onosnorun. 1 ceHTAOPsD».

14.http://dnevnik.ru - lneBHUK. Y.



15.http://lwww.krugosvet.ru - Dunukionenus Kpyroceer.

16.http://www.uchportal.ru/ - Yaurtensckuii moptas.

17.http://priroda.ru - ITpupoaa Poccuu, HallMOHATBHBIH TOPTAJL.

18.http://zooclub.ru - 300ky0. MerasHIMKIONEAMS O JKHBOTHBIX.

19.http://www.darwinmuseum.ru/ - I'ocynapcTBeHHbI# JlapBUHOBCKHI My3¢eii.

20.http://www.zin.ru/ - 3ooornuekuii UHCTUTYT Poccuiickoii akajgeMun HayK.

21.http://www.livt.net/ - DrekTpoHHAsS WILTFOCTPUPOBAHHAS SHIIUKIIOCIHS

«oKuBble cymiecTay.

22.http://www.zin.ru/BioDiv/index.html - Uudopmarnmonnas cucrema

«buopaznoobpaszue Poccum.

23.http://zmmu.msu.ru - 3oonoruueckuii Mmy3eit MI'Y um. M.B.JlomoHOCOBA.

24 .http://sci.aha.ru/biodiv/anim.htm - Duuuknonenus dopa u dayHa.



25.http://biodat.ru/ - UadopmamoHHBINA CAlT 0 )KUBOK TPUPOJIE.

26.http://www.unnat.ru/ - Illkona roHHATOB.

27.http://plant.geoman.ru/ - bubauoreka )Ku3Hb pacTeHuil.

28.http://www.learnbiology.ru/ - 3anumarenbHass OUOJIOTHS.

29.http://med.claw.ru - MeaunuHCcKast SHIKUKIIONE M. AHATOMHYECKUH atTac.

30.http://animal.geoman.ru/ - Mup >KUBOTHBIX.

31.http://ru-biologia.livejournal.com/12284.html - TTpoGieMbl 3BOTFOIMH



