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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit denepanumy,
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 MpeAMeTHOM obnactu «EctecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxkenusmM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIiyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUNUTh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/ay, CBSA3aHHBIX C HOpodopueHTanuerd OOyYarolUXCs W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHMEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mnpeamety "buonorus" naér npeacraBieHHE O
Heau M 3ajJayax HM3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriryOi€HHOM
YPOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAepKaHue, €ro
CTPYKTYpHpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4YeOHOro mpoIecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3YyYCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAIMpPaBJICHHOCTh HA  TMOCJIEAYIOIMIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OpPUECHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromed mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHH TakKKe IMOKa3aHbl BO3MOKHOCTH YYEOHOTO Mpeamera
«buonorusiy B peanmuzanuu  TpeboBanuit DPIOC COO Kk MWIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
OoOy4Jaronmxcsi MO OCBOCHHIO COJEpXKaHUS OMOJOTUYECKOrOo O00pa3oBaHUS Ha
YpOBHE CpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimMpeHre U yriayOneHue 3HaHWM OOyYaroIIMXCs O JKMBOM HPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOMIMXCA K TOCIEAYIOMIEMY MOJYyYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TIPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX pa3/eloB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOrMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJTHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS MTPUKIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, TMOJYYEHHBIMU OOYYaIOIIMMHCS MPU U3YYEHUU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI0 YPOBHS OpraHM3aliu, 3BOJIIOIIMN OPraHUYECKOT0 MHUpa Ha 3eMJie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3zBaH  00€CIEUUTh  OCBOCHUE
oOy4aronMMHUCcss OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UIEH, MPUHIMIIOB U MPABUII,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUMU MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJIEHUS U Pa3BUTHUSA
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb uzydenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYPHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCII0JIb30BaTh TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHoil o0IacTu
npo(ecCUOHANbHON JIeATeNIbHOCTH, CBSI3aHHOM ¢ OWOJIOTHEH, WM K BBIOOpY
y4eOHOT0 3aBeICHUS I MIPOIOJIKEHHS OMOJIOTUYECKOTO 00pa30BaHuUS.

JocTmxeHnne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHME O0YYaIOUUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJISLUs, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B ONOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM W CHUHTETHYECKOM OHOJIOTHH, MaJCOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZicHue OOy4YalolUMHUCS YMEHUSIMHU: CAMOCTOATEIbHO  HaXOJHWTb,
aHAJIM3UPOBaTh M HCIIOJIB30BaTh OHMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpYXarolled NpupogHou cpene, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO  OKPY’XKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MNpoOJieMaMH, METOA0JIOTHEH
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHHUE y O0YYaIOIIKXCS [IEHHOCTHOTO OTHOIICHHUS K KHBOU MPHUPOJE B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHIECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHHUA B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BaHUHN (COOIIOJICHIE TMpaBWJI TOBEACHUS B TPUPOJE, OXpaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0Oy4YarolUMHUCH
WHIUBUTy AIbHON o0Opa3oBaTeNIbHOM TPAEKTOPHH, CHocoOCTBYOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
VH/IMBHUIYIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001ero oopa3osanusi, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

OT00p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJIOTUU
OCYIIECTBIISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro CoAepKaHWs W HAMpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3AIMSIX CPETHETO
po¢eCCHOHAIBHOTO M BBICIIIETO 00pa30BaHMS.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  ONPENCNSIeTCSs Y4YUTEJeM Ha OCHOBE  HMEIOIIUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COAEPKAHUE OBYUYEHUA 10 KJJACC

Copnep:kaHue IporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyJapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHas OuoJIorus — KOMIUIEKCHasi Hayka. KpaTkas uctopust pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M HU3ydyaeMble HMH  MNPOOJIEMBI.
@dyHIaMEHTaJbHbIE, NPUKIAIHbIE M TIOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OMOJIOTHH.

3HadeHne Owonoruv B (pOPMUPOBAHUH COBPEMEHHOHN €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTHUU B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKAa: MEIULHHE, CEIbCKOM XO35MCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauumn

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykammu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

KuBble cuctemMbl Kak mpenMer u3zydeHusi Ouosnoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreonenoTnyeckuit), OmochepHsiiti. Ilporecchl, MPOUCXOAAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MOpuU3HAaKK KuBoro. JKu3Hb kKak (opma cCyliecTBOBaHUs
Marepuu. Hayku, n3ydaromme ,)X1uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpPraHU3aINY.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. lloHdaTue o 3aBucuMon u
He3aBUCHUMOM TmiepemeHHOU. IInanmpoBanume »skcnepumenta. IloctaHoBka w
npoBepka rumnore3. HyneBas runore3a. [lonsartue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlEHKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaTtoB. [IpyumHBl UCKakeHUs pPe3yJbTaTOB »JKcrepumeHTta. [lonsThe
CTaTHCTUYECKOTO TECTA.

JleMmoHcTpanuu

Tabnuipl u cxeMbl: «OCHOBHBIE TIpU3HAKU >KU3HW», «buonornueckue
cucteMmbl», «CBOWCTBA KUBOW MATEpUN», «YPOBHU OPraHU3alMU >KUBOMN
npuponb», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBbI



OpraHOB YeJIOBEUECKOro opranusmay», «bmoreorenos», «buocdepa», «Merombt
W3YUYCHHUSI )KUBOU TIPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB MpH
W3YUYCHHUU JKUBBIX CUCTEMY.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. I[neiinen, P. BupxoB). OcCHOBHbIE NOJIO)KEHUSI COBPEMEHHOM KJIETOUHOMN
TEOPUH.

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI, «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAO0B MUKPOCKOTIUI.

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

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1EeHTPUGYTHPOBaHUE,
[11IP)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKU

XUMHUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona u €€ posib Kak pacTBOPUTENA, PEAreHTa, y4acTUE€ B CTPYKTYPHUPOBAHUU
KJIETKH, TEIUIOperysanuu. MuHepaibHbIe BEIIECTBA KJIETKH, WX OUOJOTHYECKas
poib. PoJjib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTPYKTypa Oenka, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAas, YEeTBEPTUYHAS
cTpyktypbl. Jlenarypauus. CoiictBa OenkoB. Knaccudukaumss  Oenakos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.

YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXapUAbl U MOJIHCAXAPU/IBIL.
OO0mwmii TUTaH CTPOGHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM yrIeBOIOB.



Jlununel. I'napodunsHo-TuapOodoOHBIE cBOMcTBa. Knaccuduxarus aunumos.
Tpurnunepunbl, ¢Gochoaumuasl, BOCKH, cTepounbl. buomornueckwe QyHKIMN
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. [lpuanun kommuiementapuoctu. [IpaBmimo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtoHaxoxaenne u ouonorndeckue pynkmuu JTHK.
Buasl PHK. ®yukunu PHK B kiieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mmoiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, X (PYHKIIUU B
Kietrke. [pyeue wnykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OMODU3NYECKUEe UCCICIOBAHMUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKYNI. Moodenuposarue
CMpPYKmMypsl U OYHKYUti 6UOMONEKYT U UX KOMNaekcos. Komnvromepnuiil ouzaiin u
opeanuyeckul cunmes OUOMOEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXKHBOU
npupoze», «Pacnpenenenne XuMHYECKUX 3JIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJb», «BemmecTtBa B coctaBe OpraHu3MoB», «CTpoeHUe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€JIKOBOM MOJIEKYJb», «CTpOeHHE MOJIEKYII
yriieBonoB», «CTpoeHHe MOJIeKyd JHUNUAOBY», «HyKiIenHOBbIE KHCIOTBI»,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCIIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
pEaKLIUI.

JlaGoparopnass  padora  «lccienoBaHue — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QYHKIMHU KICTKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUs KIETKH.

CtpoeHue npokapuoTUUeckoi kieTku. KilerouHasi cTeHka OakTepuil U apXei.
OcoOeHHOCTH CTpOCHHsI TEeTepoTpOodHON U aBTOTPOPHOU MPOKAPUOTHIECKUX
KJIETOK. MecCTO U poJib TPOKapHOT B OMOIIEHO3aX.

Crpoenue u byHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckas wmemOpana (riazmanemma). CTpykTypa  IJIa3MaTHYeCKOn



MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKyl0 MeMOpaHy: MacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUYHBIA W BTOPHUYHBIHI
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronurtos3. Dk3omuTto3. Kinertounas
creHka. CTpyKkTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

[uronna3zma. [{uro3zons. [utockener. JIBuxkenue muromiazMbl. OpraHoUIbI
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYeCKash CeTh
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHHe M (yHKIMU. B3auMocBssb
OJIHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyISIPHOTO PETUKYIIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus ammaparta ['onpmku. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame I onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuu u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunsle,
BTOPUYHBIE U  CIIOKHBIE  IUIACTUIBl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJ0pOIIacThl, XPOMOIUIACTHI, IEMKOIIACTHI BBICILIUX PACTCHUM.

HememOpanubie opraHonabl kieTku CTpoeHue U (PyHKIUHM HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmoi. MBbIIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHue u JBUXKEHHE JKITYTUKOB M pecHUYeKk. MUKpoTpyOouku
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpoQuUIAMEHMAMU U
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGosnouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTEppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBI. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
MPAaucnopm.

Knerounsie BritoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIJIETOK 3YKApUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMmoHcTpanuu

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

Tabmupl 1 cxeMbl: «CTpoeHHE 3YKapUOTHYECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KieTkw», «CTpoeHune
MUTOXOHAPHUW», «SAapo», «CTpoeHre NpOKapUOTHIECKON KIETKN.



OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOMPENApaThl PACTUTEIHHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

Jlaboparopnass paGora «JVccnenoBanue miazMonm3a M JIEIJIa3MOiIU3a B
PACTUTENbHBIX KIIETKaX).

IIpakTnueckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOILIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUTISLINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Turbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpolieccax. OJHepreTuueckoe oOecrnedyeHue KIeTKu: mnpeBpamnieHue ATO B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBOMCTBA M MEXAHU3M JICUCTBUA.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHOKCcUuceHHbIll U OKCcuceHHbll (omocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dotocunteza. CretoBas u TeMHOBas Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. [lponyktuBHOCTh (hoTOCHHTE3a. BiusHue paznuyHbix (PaxTopoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHHE (POTOCUHTESA.

XEMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Oposkenus. I[IpomykTbl OpokeHHS M HX
WCIIOJB30BaHUE YEJTOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHHE, WK KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUN B
npolieccax ononorunyeckoro okucnenus. {uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyniecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOOHBIM. DPHEKTUBHOCTH SHEPTETHUECKOTO OOMEHa.

JleMmoHcTpanuu



[Toptpetsr: k. ITpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYJAOBAaHHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOM  aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

Jlabopatopnasi pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACILIEIICHUS
MEPOKCHUIA BOJIOPOa B PACTUTENBHBIX U AKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (oTocMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pab6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciiencrBenHass uHGopMalnus U peaju3anus eé B KieTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIIEIbHOCTh, ACUMMETPUYHOCT.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTeza Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2enog. OpraHusalus TeHoMa y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepoHa (®. Kaxo6, XK. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUU 2€HO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOILIECCOB B KJleTKe. KileTOuHbIN roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIe TTapa3uThl. CTpoeHue
MPOCTBIX U CIOYKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBOTHBIX, pactenuii. CIIN]], COVID-
19, conmanbHbIe ¥ MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz boarvuiux maccusos («bigdata»)
CMpYKmMypHbuIX buonocudeckux oannvix. Hanomexnonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMmoHcTpanuu

[ToptpeTtsr: H. K. Kosnbnos, /1. 1. UBaHOBCKHA.



Tabmumpl u cxemsl: «buocunres 6enka», «['eHetnueckuit koay», «Bupycoi»,
«bakTepuodarmy.

IIpakTuyeckas padora «Co3znanue MOJIEIU BUPYCay.

Tema 8. ’KuzHeHHBIA HUKJ KJICTKH

Knerounsli 1uxn, ero mnepuoiasl u perymsiuus. Wutepdaza m  muros.
Oco0eHHOCTH TPOLECCOB, MpoTeKarommx B uHTepdasze. IloaroroBka KieTku K
nenenuto.  I[IpecunteTnyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
HOCTCUHTETUYECKUN (IPEMUTOTUYECKUI ) IEPUO]IbI UHTEP(a3BL.

Marpuunsiii cuate3 JHK — penmukaums. Ilpunnunsr perumkanuu JJHK:
KOMIIJIEMEHTAapHOCTh,  ITOJIyKOHCEPBATUBHBI  CHHTE3, AHTHUIAPAJUICIBHOCTB.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUMIOWAHBIA W
rariouaHblid  Habopsl  XpoMocoM. ['omosoruunbie XpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenue wietku — wmutTo3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX

nporneccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiormdyeckoe 3HaueHUE
MHUTO3A.

Perynsiuusa MUTOTHYECKOrO LUKIA KIeTKH. I[IporpamMmmupyemasi KieToudyHas
rubesnp — arnomnTos.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemox. «L{ugposas
K1emKay — ououHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JeMmoHcTpanuu

Tabmuiel 1 cxeMbl: «OKW3HEHHBIM IUMKI KIETKW», «Mwuto3», «CTpoeHHe
xpomocomy, «Permmkanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KIeTKax
KOpELIKa JIYKay.

JlaGopaTtopnass  paGora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTax.

JlaGopaTopHnasi pabora «HalmoeHre MUTO3a B KJIeTKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpEraparax).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUS M KU3BHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKICTOYHBbIE TPHUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KolOHUAIbHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbel H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.



Tkanu pacreHuid. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAasl, MeXxaHudeckas. OCOOEHHOCTU CTPOECHUS,
GyHKIUI 1 paciooKEHUs TKaHEeH B OpraHax pacTeHUU.

TkaHU KMBOTHBIX M Y€JOBEKAa. T[HIbI )KUBOTHBIX TKAHEW: ANUTEIUAJIbHAs,
COCJIMHUTENIbHAS, MblllIeyHasi, HepBHas. OcOOEHHOCTH CTpOoeHUs, GYHKUUA U
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUMBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMHM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbIi W BHYTpeHHHI ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBMKEHHE MHOTOKJIETOYHBIX »UBOTHBIX M YEJIOBEKA:
MbllieyHasi cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. [lorjomenue BOABI, YIJEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEIIECTB pacTeHUsIMU. IIuTaHue >KMBOTHBIX. BHyTpuronoctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENBI
MULIEBApUTENBHOTO TpakTa. [IumeBapurensHble xene3bl. llumieBapurenbHas
CHUCTEMA YETIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxxHOoe nbixaHue. [[pixaTrenbHas HOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y MNOTUL U
MJIeKOUTaromux. Perysiius npixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHU3MOB. TpPaHCHIOPTHBIE CHUCTEMBI PACTEHHUM.
Tpancnopr BewlecTB y JKMBOTHBIX. KpoBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpaiiieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisiuus.

Brinenenue y opranusmoB. Beigenenwe y pacrteHuil. Beinenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PaOOThI OPTAHOB BBIJCICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICJIIUTENBHON cucTemMamMu. Beigenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne u (yHKIIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YEIIOBEKA.



3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3moB. CrHopbl
OakTepuii M UUCThl MNPOCTEMINIMX. 3anUTa Yy MHOTOKJIETOYHBIX PAacCTEHUM.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIUThI. DUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TpPOU3BOAHBIE.
3amura opranusma oT OojnesHeil. UMmyHHast cuctema 4yenoBeka. KieTouHblil u
TYMOpPANbHBIA HUMMYHUTET. BpOXIEHHBIH u TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-ceIeKTUBHOro mmMmyHurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumMocTp ¥ peryisiiuss 'y OpraHu3MoB. PazgpaxumMocTs y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpaxumMocTe wu  perymsimus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u peduieKTOpHas peryisiius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOUUOHHOE YCIOKHEHHE CTPOCHMSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX »XKMBOTHBIX. Pediexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HIOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKene3pl SHIOKPUHHOW CHUCTEMBI M HUX TOPMOHBIL. /JIeHiCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOM cucCTeM. [ umoTaiamo-runodusapHas
CUCTEMA.

JleMmoHCcTpauumn

[Toptper: U. 11. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrelimme», «Opranbl LBETKOBBIX PAaCTEHUI,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHue
HacekoMbIx», «Tkanu pactenuitny, «KopHeBwie cuctemMbl», «CTpoeHHe CTeOJIsD,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIeT 4elOBEeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpIxarenbHas
CHCTEMa, «Hepsnas CHUCTEMa, «Koxay, «MpllIeuHasT ~ CHUCTEMay,
«BpraenurenbHas cucteMa», «IOHIOKpUHHAs cucrema», «CTpOoeHuEe MBIIILbDY,
«AmmyHurer»,  «Kumednomonoctuele», «CxeMa  NHTaHUS  PACTEHUN»,
«KpoBE€HOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CcTpoeHue H0KIEeBOro uepssi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrtema
MJIEKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIIPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu



pacTeHMl pa3HbBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeIOBEKa,
o0opy0BaHUE I IEMOHCTPAIIMH MTOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v 0eJIKoB Moj ecTBreM (hepMEeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXAHU3MA
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «3yueHue TKaHel pacTeHUI.

JlaGoparopHasi pabora «3ydyeHue TKaHEe sKUBOTHBIX).

JlabopaTopHasi padora «3yuyeHne OpraHoB IBETKOBOT'O PACTEHUSD.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
dbparmeHTaiys, KIOHHPOBaHUE.

[TonoBoe pa3mHoOkeHue. IlonoBbie KieTkW, wiau ramersl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocom B menose. Kpoccunrosep. buomornduecknii cMpICi
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorenes y *uBOTHBIX. [10JI0BBIE KENE3bI.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe MW AMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHEee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIMUTAONINX. 3apOABIIICBbIC JIMCTKU
(ractpymsinus). 3akiiajika OpraHOB M TKaHEH U3 3apOJIbIIIEBLIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATbHAS WHIYKIUA).
3akyagka TUlaHA CTPOCHHUSI JKMBOTHOTO KakK  pe3yjibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PaA3IUYHBIX
(haKTOPOB OKpYXKAIOIIEH Cpebl.

Poct u pasButhe x)uBOTHBIX. [locTomOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSMOrO0 U HENPSIMOTO
pa3BUTHS, UX PACHpPOCTpaHEHUE B MPUpOAE. THUIBI pOCTa >KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA JKUBOTHBIX U yenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS



y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CtapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['amerodut m cmnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoIiHOE OIJIOIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYJISILIAA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JeMoHCTpaMuK

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

Tabmupel u cxembl: «BereratuBHOe pa3MHOXEeHHE», «THIBI OECroJIoro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMHAOMOHAIbI», «Pa3sMHOXEHHE 3BIJIEHBD,
«Pa3zmHOXeHue runpel», «Meio3», «Xpomocomsel», «l'ameTtorenes», «CtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsmoe u
HEenpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum,
«Pa3Butne narymkwm», «JIBOMHOE OIUIONOTBOPEHHE Y ILBETKOBBIX PACTEHUN,
«CtpoeHne ceMsaH OTHOIOJIBHBIX W JBYJIOJBHBIX PACTEHUI», «KW3HEHHBIN LUK
MOPCKOW  KamycTb», <«OKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIA  IUKI
MarnopoTHUKA», «KU3HEHHBIN UK COCHBDY.

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

JlaGopaTopHas padora «l/3ydeHrue CTPOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEenapaTax».

IIpakTnueckass padora «BbisBICHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pPaCTEHUID.

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Haykd. Paboter T
Mengmens, I'. ne ®pusza, T. Moprana. Posiib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Pa6oter H. K. KonberioBa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUUECKHUE TIOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (PEHOTHIL.
OCHOBHBIE ~ METOJbI ~ TE€HETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JeMoHCcCTpauu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTopl TeHETUKI, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT TI'€HETUYECKUX

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

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeTUIeHUs NPU3HAKOB. lluTonornyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEeIOBaHMUS.
Pacuierienre nprus3HakoB IpU HENOJIHOM JOMUHUPOBAHUM.

JurubpuaHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HacleoBaHusi  mpu3HakoB.  [luTosormyeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpCIIIMBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TI'E€HOB, HAPYIICHUE CLEIUIEHUS MEXAy TIeHaMHh. XPOMOCOMHas
TEOpHUsI HACIIECICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOramMeTHbId MOoJ. ['eHeTnueckas
CTPYKTYypa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLETVIEHHBIX C MTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocTs. Onucras. [Tlomumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTECHUM, >KMBOTHBIX M YEJIOBEKa, a
TakKe (PU3MOJIOTHYECKUX TPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYyHKIIUM.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— TApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHYeCKHE acleKThl KOHTPOJSI U
W3MEHEHUs HACJIeACTBEHHOU HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
MeHnnens», «AHamum3upyrouiee ckKpemuBaHue», «HemomHoe noMuHHUpOBaHHEY,
«CuernsieHHOE Haclel0BaHWe MPU3HAKOB Yy Jpo30puibl», «l'eHeThka mnoiay,
«Kapuotunn  4genmomeka», «Kapuotun gpozodmiby, «Kapuotunm —mruimy,
«MHOX€eCTBEHHBIN ajIenu3m», « B3aumMoaeicTBUE T€HOBY.

OOopynoBanue: MOJAENb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpasws
ruOpUJIOB TIEPBOrO TIOKOJICHUSI M PACIIEIJICHUS MPU3HAKOB, MOJAENIb IS



JEMOHCTpPAllMM 3aKOHA HE3aBUCHUMOTO HACJIEAOBAHUS NPU3HAKOB, MOJEIb JJIs
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpozodumnay.

IIpakTuueckass padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTnyeckass  paGora  «M3yueHue  pe3yslbTaTOB  JUTHOPUIHOIO
CKpEIIMBAHUA y TPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHMM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACJIC/ICTBCHHAS.

MopaudukanuonHass U3MEeHYMBOCTh. Ponb cpeast B (OpMUpPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBOoCcTH. HopMa peakiuu npusHaka. BapuarrioHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOIu(DUKAITMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKasE N3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
Tr€HETHYECKOr0 pa3HOoOOpa3us B Mpeiesiax OJHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIbI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYUUMpPOBaHHbIE MyTauuu. SnepHsle U
HUTOIIa3MaTuyeckue Myrtanuu. CoMaTUYecKUue U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JdeMmoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuiet u  cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eneTnueckue 3a00JaeBaHus YeI0BeKa», « Buabl myTaruii».

OOopynoBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BapUALMOHHON KPUBOWY.



IIpakTuyeckas padora «Myrtanuu y Japo3o¢uiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnKa YesIOBEKA

Kapuotun denoBeka. MexayHapoaHas IporpamMMa HCCIEIOBaHUS T€HOMa
4yejaoBeKa. MeToJbl  M3YYEeHMsI TEHETUKHM  4YEJIOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIYJISAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONPENEIICHUE T€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. | eHHbIE U XPOMOCOMHBIC
Oosie3HU dYenoBeka. boyie3HW ¢ HACIEeNCTBEHHOM IPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTuueckoe KOHCYJIbTUpoBaHuE. CTBOJIOBBIC
KJICTKHU. [[OHATHE «TE€HETHUYECKOro rpy3a». DTHUYECKHE ACIEKThl UCCIICIOBAaHUN B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3NYECKOMY U XMMUYECKOMY 3arpsi3HEHHIO OKpY»Katoien cpesnl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuiel u cxembl: «KapuoTun yenaoBekay, «MeToabl U3ydeHUS TeHETHKU
yeJoBeKay, «I'eHeTndeckue 3a001eBaHUs YETOBEKaY.

IHpakTnueckas padora «CocTaBieHUE U aHATIU3 POIAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTukanuss W celeKuus. 3apoKJACHUE CEJICKIIMH W JIOMECTHUKAIIUH.
Yuenue H. WM. BaBuwmoBa o lleHTpax mDpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUil. Ponb cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*KHUBOTHBIX. CopT, mopoja, ImTaMM. 3aKOH TOMOJIOTMYECKUX PSIJOB B
HaciaeAcTBeHHOM wu3MmeHuuBocth H. WM. BaBuioBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY AJIbHBIN. Oransl KOMOMHAIIMOHHOU CCJICKIINU. HUcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTUIY C TOMOIIBIO OIICHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboTHI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYTalUi y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHHMS U METOJOB
pexomOuHaHTHBIX JIHK 11t moyueHns ucxoHOTo MaTtepuaa Jijisl CEICKITUH.

[Tomyuyenue TTOJIATIIIOUIOB. BryTpuBuaosas THOPHIH3AIIHS.
bru3kopoacTBeHHOE — CKpeluBaHWe, WM MHOpuauHTr.  HepojacrtBeHHOe
CKpelllMBaHue, WIM ayTOpuauHr. ['erepo3nc u ero mpuuuHbl. Mcrmonab3oBaHue



rereposuca B cenekuuu. Otnanénnas rudbpuausamus. [Ipeomonenne Oecruiomus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKUX pOAMYEH U1 CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. /M3yuenue, coxpamenue u ynpasieHue
2eHeMUYeCKUMU Pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYyueCmeyiomux U co30anusi Ho8blx HOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoetl U nepcneKmueHblX MexHoI02UlL.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOO0OPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«MeTtoapl cenekiumny, «Otnanénnas rudbpuauzanus», «MyTtarenesy.

JlabopaTopHast pabdora «/3yueHue copTOB KyJNbTYpPHBIX PACTEHUN U MOPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBka pacTteHu».

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHUKCHUSI CEJIEKIIMU PACTEHUU U
YKHUBOTHBIX (Ha CEJICKIIUOHHYO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMUCTIBITATENLHBIM YyYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOPAaTOPHIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIBTYPBI, MHUKPOOPTaHU3MBI, 170, XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOTIEUeHHEe, TMOJIYyYeHUE KHCJIOMOJIOYHBIX IPOJYKTOB,
BUHOAEnHe. Mukpoouonoruyeckuii cuHre3. OOBEKTbl MHUKPOOHOJOTMYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIBIO MOJIYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Kiierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHUN H
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS H  COMAaTHUYECKUN
smOpuorere3. lcmonab30BaHWE TaruIOWJOB B CEJICKIMU pacTeHuid. [lonyyerue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHAbHBIX U NOJUKAOHANbHbBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHUE KUBOTHBIX. METONI TpaHCIJIAHTAUUU SAJEP KIIETOK.



Texnonozuu 0300po6eHUs, KYIbMUGUPOBAHUSA U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JocTuxeHnss ¥ NEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  WHYKCHEPHUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJOBEKAa JJISI OLIEHKH COCTOSIHUS €ro 310poBbs. VCHOJIb30BaHHE CTBOJOBBIX
kierok. TapretHas Tepanusi paka. 3D-Oumoumkenepus s pa3paOOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «lcnoap3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KileTouHas nHxkenepus», «I eHHass HTHKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BaKHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE 3BOJIONMUOHHBIX INpeACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedatenbHocTh Y. JlapBuHa.

J{BroKyIye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOKEHUS  OpPTaHU3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Oopbba 3a
CYLLECTBOBAHHE, ECTECTBEHHBIN U HCKYCCTBEHHBINA OTOOD).

Odopmiienne cuntrerndeckor teopun dBomtonnu (CTD). HelTpanbhas
teopust dBomonuud. CoBpeMEHHass dBOJIONMOHHAS  OwWojorus. 3HAYCHUE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KaPTUHBI MUpAa.

JdeMoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 9. K. Cent-Unep, XK.
Kiosne, Y. apsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHUs
MpUCIIOCOOJICHNIT y pacTeHuil u xuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectsus Y. lapsunay, «Haxonku Y. lapsunay, «Dopmbl 60pbObI
3a cymectBoBaHue», «llopoabl romyoeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[lopopl JOMaTHUX KUBOTHBIX», «Cxema 00pa3oBaHMsI HOBBIX BUOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIEHHUS JABWXKYIIUX CHUJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKON TEOPUH IBOJTFOLIHID.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonyssanps Kak 3JIEMEHTapHas €IMHULA 3BOJOLHHA. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOr0 pPa3HoOoOpazus M CTPYKTypbl mnomyisuuil. M3menenue
reHooH/a TMOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHMsS 4YacTOT ajiejaed B momyisanusx. Oddexr
OCHOBartesl. Jgpgpexm Oymuinounoeo 2opaviuika. CHUdCEHUE 2eHemuUyecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
bonvuux u  marlx  nonynayusx.  Mwurpanuu.  M3onsuys  TOMYJISIH:
reorpaduyeckas (mpocTpaHCTBEHHAs ), OMoJoTHYecKast (PEIpOyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBiswiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIMN,  pa3pbIBAOILIMIMA
(nm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HUKHOBEHHE  MpUCNOCOOJIEHU y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opranu3mMoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOOIMU. M3omsims — kiodeBord (aktop BuaooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE)» (ToTUTIIION IU3aLIHS,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Ponp  sBOmrOnMoOHHON OuWoJOrMM B pa3paboTKe Hay4HbIX METOJOB
coxXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPA3UTOB U UX
x03s51eB. MexaHu3mbl (OPMHUPOBAHMS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEl.

JleMoHCTpaIMuA

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

Tabmuel 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BalinOepray, «IBuwxyiue
CWJIbl ABOJIIOIUNY, «IKOJOTHYEcKass M30JSAUs MONMYJIAHUi ceBaHCKOU (openmny,
«l'eorpadmueckass M3OJAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoin», «IlomynsiMoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
JEUCTBUS €CTECTBEHHOrOo 0TO0pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MHpycTpualbHBIA MenaHu3M», «KuBble nckomnaemsiey», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue anantauun», «llpucrnocoOIeHHOCT OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Buabl-nBoiHukm», «CTpyKTypa BUIA B
npupozae», «CrnocoObl BuaooOpazoBanus», «l'eorpaguueckoe BUA00Opa3oBaHUE
TpEX BHUJOB JAHJBILEH», «IKOJOTHYECKOE BHUJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITonunnouael pacrenuit», «KamycTHo-peaeuHbiil ruOpu.

OO6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesa NTUIl U
3BEpel C MpUMEpaMH pPa3IMYHBIX MPUCTIOCOOJEHUN, dYyuyenaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW OJU3KUX BHUAOB, 0O0pPa30BABIIMXCSA
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BplsiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJIA».

JlaGopaTopnass  pa6ora  «llpucmocoOneHuss  OpraHu3smMOoB M UX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  M3ydeHHS  MaKpOlIBOMIONUHU. [lajmeoHToOnOrmyeckue MeTO[bl
u3yueHus oHBomouud. Ilepexomnsie ¢GopMbl U QUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouuu. CpaBHeHUE QIOpHl U
(dbayHbl MaTepuUKOB W OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Buuabi-
SHAEMUKHU U PEITUKTHIL.

OMOpPHUONIOrMYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMHU. ['€HEeTMYeCKMe MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
DBOJIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIE  OpPraHBbIL.



PyaumenTtapuble  opraHbl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTEeMaTUYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonornynsie reHbl. COBpEeMEHHBIE METOMABI MOCTPOCHUS (PHIOTeHETHYECKIX
JIEPEBHEB.

XpOMOCOMHBIE MyTall{ U SBOJIIOIUS TEHOMOB.

OOmume 3aKOHOMEPHOCTH (MpaBUiia) 3BOJONMH. [IpuHyun cmenvl yHKYuUil.
HeoOpatumocTs 3Bomonmu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLIHH.

JeMoHCTpaMuK

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkerns.

Tabmuupbl U cxembl: «DUIOreHETUUECKUN PsIZT JIOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy»,  «Punnodutsr»y,  «CemeHHBIE
nanopoTHukw», «buoreorpaduyeckue 30HB 3emim», «Jlpeid KOHTHUHEHTOBY,
«Penuktey, «HavanmpHble cTaauu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTMYHBIE OpraHbDy, «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0Opbl 4YEJOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIIpaBJIEHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OO0opynoBaHue: KOJUIEKLIUHU, TepOapuu, MYJSKH HCKOMAeMbIX OCTAaTKOB
OpPTraHHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3sBuTHE )KU3HA HA 3emJie

Hay4dHple TUMOTE3bl MNPOUCXOKIACHUS JKU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHay4Hble IPEJCTaBICHUS O 3apOXKIECHUU KU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE onbITamMu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxoxienue >kM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLIHM. [InanerapHas
(reomoruueckas) SBOJIONMUSA. XHMHYECKas OHBOTIONHSA. AOHWOTCHHBIM CHHTE3
opraHnyeckux BewiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
OO6pazoBanue mnoauMepoB u3 MoHOMepoB. KoanepBatHas runoteza A. U.
Onapuna, TunoTe3a nepBuyHoro oyiabona J[x. XomnaeitHa, reHeTHUecKasi TunoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropuss 3emuin U Meroabl €€ u3ydeHHs. lVIcKomaemble OpPraHMYECKHUe
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M AOCOJIIOTHAS
reoXpoHOJIOrHs. ['e0XpoHOIOrUYecKas 1Kaia: 30Hbl, 3Pbl, HIEPUOIbI, STTOXH.

HavanbHubie 3Tanbl OpraHMYecKoW 5HBOJIIOUMU. [lOsIBIIeHME W 3BOJIOLUA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboian3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTNIEHKHM KaK aHAJIOT MEPBBIX HA 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHl U 3yKapUOTHI.



[Tpoucxoxaenue syKapuoT (CUMOUOTEHE3). DBOTIOLNUOHHOE TPOUCXOKACHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOUYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE A3Talbl ABOJIOUUUA BbICIIMX pacTeHUud. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpouncxoxaeHrne BETKOBBIX
pPaCcTCHUMN.

OcCHOBHBIE 3Tallbl 3BOJIOLNMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. [IporncxoxaeHrne MIEKONUTAOUIMX U
ntuil. [lpunuun kimodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJormyeckux mpoieccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycJIOBUs U BIUSHUE HA Ta30BbI cOCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHnoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JeMmoHcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnannanuanw, JI. [Tactep, 1. 1. Meunukos, A. U.
Omapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoKIeHUs *Ku3HuW», «Cxema ombiTa C. Muinepa, ['. FOpwu»,
«JTamnbl  HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosorMyeckass  IIKajiay,
«HauyanpHble 3Tanbl OPraHUYecKo 3BOMIOLIUNY, «CxeMa 00pa30BaHMS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuBoW mnpupoAw», «CTpoeHue BUPYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCINY,
«MHOTrOKJIeTOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay», «ApoMopdo3bl KUBOTHBIX», «lIpocteiimme», «KuieuHomoaoCTHbIE,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIE,
«IIpecmbikaromuecs», «lItumpy, «Miekonuraromuey, «Pa3Buthe KU3HU B
apXxeuckou spe», «Pa3BuTHe )KU3HU B MPOTEPO30MCKOMN 3pe», «Pa3BuTne Xu3HU B
MaJIE030MCKOM 3pey, «Pa3BuTre )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPay.



O6opynoBanue: repbapuu pPACTEHWN Pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl TIMO3BOHOYHBIX JKMBOTHBIX, Yyyeja MTHUI[ U 3BEpeH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHasi padora «MoaenupoBaHHE — ONBITOB
Mumtepa—FOpu 1o n3y4eHn0 abNOTEHHOTO CHHTE3a OPraHUYECKUX COCTMHECHUN B
nepBUYHOM aTMochepey.

JlabopaTtopnasi padora «/3yyeHue M omnMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTEHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHune Yea0BeKa — AaHTPOIIOIeHe3

Paznensl 1 3agaun aHTpONOaOruu. MeTOo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TPEICTABICHUN O MPOMCXOXKIAEHUM YEJIOBEKa. PelnrnosHeie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTauyusi 4elaoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOIOrHYecKUe, COllUalbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJMHM AHTPOIOTeHe3a. PaHHME 4YenmoBEeKOOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) M PAaHHUE TTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JMOIe. ABCTPaJONUTEKN — JABYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbld, MepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuii — - 0oOMME  MPENIoK
HEaHJIEpTaJIbCKOTO YeJIOBEKa M YEJIOBEKa pa3yMHOro. UenoBeK HeaHAepTaIbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KiMMara. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mpenenamMu AQpuku.
[TasieoreneTuka v majeoreHOMHIKa.

DBOJIONNS COBPEMEHHOTO dYenoBeKka. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTanvoHHbIN Tiponiece u moauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(pQPeKT oCHOBATENs» B MOIMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAlIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Cpebl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio U
(bu3MONOTHIO YeTIOBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEOOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKeneT uenoBeKa U CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BIKYILIME CUJIBI AHTPOIIOTE€HE3a», « IBOJIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcrpamonurek», «UYenosek  ymenslid», «Yenosek
NPSAMOXOISIINI, «JleHrncoBckuil yenoBek» «Heanaepranbupl», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLNHN YEIIOBEKa», «Packl UeioBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJIEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejJoBEeKa M 4epena I[IMMIIAH3€, MOJENIb KHUCTH 4YEJIOBEKa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCca MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
4eJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeI0BEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kaloleil cpeaoi

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéa. Pa3gensl u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKAMH.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3IKOJIOTHH:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKPY KaIoIIeH CpeIbl: JOKAIbHBINA, PETUOHATBHBINA U TJI0OATbHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C OMpUpoaor. DPopMHpOBaHUE
HKOJIOTHYECKOM KyJbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanun

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

Tabmunpr n cxemsl: «Pazgensl skonorun», «Metoasl 3konorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOMTAHUSA

Okojnorudeckue (HakTopsl U 3aKOHOMEPHOCTH uX AeiicTBus. Kinaccupukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTUYECKUE, aHTPONOreHHble. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbOux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak sKosiornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpPAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHampHas poJib CBETA.
doTonepuoau3m.

Temneparypa kak nskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Msbl. [IoMKuIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
noJiIepKaHuo BoJgHOro OanaHca. Knaccugukanusi pacTeHUM MO OTHOILEHHUIO K
Bojie. [Ipucnoco6ienrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
rlyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
O0COOEHHOCTH cpell OoOuTaHusi opraHu3MoB. llpucrnocoOsieHus oOpraHu3MOB K
JKU3HU B pa3HbIX cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
rOJWYHbIe PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM M3MEHEHHSIM
YCIJIOBUU KU3HU.

Kusznennsie @opmbl opraHu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
XKuznennsle pOpMBbI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buortnueckue (bakTopBHI. Buner OMOTUYECKUX B3aUMOJCHCTBUN:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMNO03 U ero ¢opmel. [lapazutusm, koomneparus,
MyTyanu3M, KOMMEHCAIU3M (KBapTUPaHTCTBO, HaxJieOH4UecTBO). Hetpoduueckue
B3auMoOJecTBUs  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKHX B3aUMOJACHCTBUU JUIsl CYIIECTBOBaHUS OpPraHW3MOB B Cpele
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CHEKTPY,
«IKOJIOTUYECKHAE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeninoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XHUBOTHBIE», «DHU3MOJIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOB», «bBHONOrMYECKHEe PUTMBDY,
«Kuznennole  Gopmbl  pactenuit», «KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«IKOCHCTEMA MIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOWHOIO Jieca», «Llenmn
NUTaHus», «XuHudectBoy, «llapasutuzm», «Konkypenuus», «CumOuosy,
«KoMmmeHcanuzmy.

OO6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapun U KOJUIEKUIUHU TEIJIOII00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydella MTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYIH, KOJJIEKIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpenax,
repbapun M KOJUIGKUMH PACTEHMM M IKUBOTHBIX, OOJIaJalolIMX YepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIINUX B PAa3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi paGora «BrIgBICHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlabopaTtopuasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHN U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. IKo10rusi BUAOB U MOIYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISILIHH. [lonynsauust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHM OMOJOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjisinuid. OCHOBHBIE TOKa3aTeau NOMYJSIUUU: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXKIAeMOCTb, MPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckasl CTpykrypa nomyJssinud. OLeHKa YUCIEHHOCTH MOIYJISLUH.
JluHaMyKa MOMyJsIqUU U €€ perysasuus. bHoTHYecKuii NMOTEHIHMA MOMYJILUH.
MonenupoBaHue JMHAMUKHA MONMYJISIUK. KprBble pocTa YHCIEHHOCTH MOITYJISILUH.
KpuBble BbDKHMBaHUS. Perymnsuus YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Hume Buaa. MecrooOuTanue. MHOroMepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

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

3aKOHOMEpPHOCTM TIOBEJEHUS W MUrpalMid KUBOTHBIX. buonormyeckue
WHBA3UH YyKEPOJHBIX BUIOB.

JleMoHCTpauA

[Toptper: k. . XaTunHCOH.

Tabnupl U cxeMbl: «ODKOJOTUUECKUE XAPAKTEPUCTUKH TOMYJISIIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiuum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysiqun», «CKOpPOCTh  3aceleHusi IMOBEPXHOCTU  3€MJIM  Pa3JInYHbIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass pabora  «lIpucnocoOneHuss ceMssH  pacTeHUH K
pacceIeHuIoN.

Tema 9. Jkosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3uM MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BEIIECTB U OTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeIM  dAKOCUCTEMbl. buomMacca u  mpoayKuws.
DKOJIOTUYECKHE MUPAMUIBI Uricel, OMOMAaCChl M SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHble U
BTOPUYHBIC CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIC BO3JICHCTBUS Ha
cykueccuu. Knnumakcaoe coo6miectBo. bropaznoobpasue 1 moiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. IKOoCcUcmembl Mopeu U
oKeano8. IKocucmemvl MYyHOp, 1€co8, CMmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmnuns
ME3K]ly aHTPOINIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.



Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [opomackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 pyHrkyuonuposanuu dxocucmem. IlepeHOC PHEPTUN U BEIIECTB MEXKTY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTAaHU3MOB, IOIMYJISLUNA U S9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmoi 8030elicmaus 3aepA3HeHUll pPA3HbIX Mmunos Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCMEUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuuer  u cxeMbl:  «CTpykTypa  OuoueHo3a»,  «DKOcUCTEMaA

HIMPOKOJIUCTBEHHOTO JIECay», «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
TPYIIIBI OPTaHU3MOB B 3KOCHCTeMe», «KpyroBopoT BEmIECTB B 3KOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YUCEID»,
«IKkonoruyeckas nupamuyia OMOMacChly, «IKOJIOTHYECKass MUpaMUa SHEPTUNY,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBIeHHE Jieca MOCIIe
noxapa», «I9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKkocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOdapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHHM, aKBApUYM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanre ypo0o3KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpa3usi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKocHcTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdpepa — oOmernnanerapHas 000J0o4ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJIa >kKM3Hb. Pa3BuTHe npezacTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ cocran. JKupoe
BEIECTBO Orochephl U ero PyHKITUY.

3aKOHOMEPHOCTH cyIliecTBOBaHus Onocdepbl. OcobeHHOoCTH Ouochepsl Kak
rio0abHON 3KOocUCTeMBI. J[MHamMudeckoe paBHoBecue B Ouochepe. KpyroBopoTsl



BEIIECTB U OMOTEOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3oTra). PUTMUYHOCTE sSIBIEHUM
B Omocdepe.

3oHaneHOCTh Ouochepnl. [lonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHBIE U ITMPOKOJIMCTBEHHBIE JIECa, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiuMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onochepHbIX PYHKIIUM.

JeMoHCTpaMuK

[Toptpetsl: B. U. Beprnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emun», «KpyroBopoT azora B HpHUPOAE»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoT Kuciopojga B TPUPOJIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemannsiii gec», «IILIMpoKkoIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «Ilyctoiasay, « Tponmueckuit gecy.

OOGopynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:ka0OIIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MPUYMHBL. Bo3geicTBHE YelOBEKa Ha
ouocepy. 3arps3zHeHHe BO3IYIIHOW cpenpl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOJIHOW cpeapl. OxpaHa BOJIHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OXpaHa
pPacCTUTEIILHOTO W KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacasie xHuru. Oco0o oxpansembie mpupoansie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYETOBEYECTBA U MPUPOJBIL.
PanvonanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHYSCKUX
Kpu3nucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCa U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl aHepeemuke. buonoeuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no CcocmosaHUl0 OMOENbHLIX U008 U dkocucmem. (OcHOBbI
9Kopeabuiumayuu dKocucmem U cnocooos 060pvOLl ¢  OUONOBDPENHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMmoHcTpanuu



Tabmuubr w  cxembl:  «3arps3HeHHe  atMocepb»,  «3arps3HEHHE
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiii  3ddekr», «Ocobo
OXpaHseMbIE IPUPOTAHBIEC TEPPUTOPHI», «MOIEeTH YyIPaBIIEMOTr0 MUPaY.
O6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacTeHHM M >KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaKIAaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL 00YUYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCMUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONICHHS K KYyJbTYPHOMY HAcCleIUui0 |
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yudeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTH TMPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TIO3HABAaTEIbHBIX M HCCIEAOBATEIbCKUX 3a7ady, YBaKUTEIBHOIO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM MIPUPOJIBI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

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

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

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



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

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

NOHMMAHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KypEeHHS1);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

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

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTH4€CKOT0 BOCIIUTAHMSA

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKpYXaroUIen Cpe/ibl;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
NPUPOAOINOIb30BaHUEM  (COONIOZEHME TpaBWi  TOBEACHUS B  MPUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEINpUIATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILATH HUX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOM IESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJJbMU 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
oOIIecTBa, B IMO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEW M PEMIEHHH MpoOIemM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh pPEeCypcHbie  MPOOJEeMbl  pa3BUTHUS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHM OWOJOTHYECKUX 3HAHUN B IIENIIX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNb30BaTh I[OJy4YyaeMble 3HAHUS [UJIs aHalu3a |
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 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA (bOpMHpOBaHI/ISI MHUPOBO33PCHUA O6y‘{aIOHII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, HaquBIﬁ (I)aKT, IIPpUHOUII, TUIIOTE3a, 3aKOHOMCPHOCTbL, 3aKOH, TCOPHUI,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJIbHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
rPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYyYalolHUXCs; CIOCOOHOCTH
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

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

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpPCAlbHbIE YUYEOHbIE JEWUCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

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

UCIIOJIB30BaTh IMPU OCBOCHHHM 3HAHUM MPUEMBI JOTUYECKOTO MBIIIICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3a]aBas NapamMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOrMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

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



TAaK)K€  MPOTUBOPEYMI  Pa3HOrO  pOJAA,  BBIIBIEHHBIX B Pa3/IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

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

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIEOBATENBCKON U MPOEKTHOM JESTENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJI30BaTh PAa3JIMYHbIE BHUJIBI JAESATEIIBHOCTH M0 MOJIYYEHHIO HOBOTO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYJIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

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

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANPABICHHBIA MMOUCK MEPEHOCa CPEIACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

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

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUrMHaIbHbIE MOJIXOJbl M pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax [aHHBIX, B VIHTepHeTe), aHAIN3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHOpMaIKi, HEOOXOAUMOM JJI BBITOTHEHUS YUCOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIBb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ounosiornyeckoi uHpopmaIuu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpMyJibl, aO0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH IMO3UIIMHN JIPYTUX YYACTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHIOCOOaMU OOIIEHUS W B3aUMOJCWUCTBHUS, MOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

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

2) coBMeCTHasl 1esITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX ACHCTBUN C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXIaTh pPE3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IIOBEIAEHUE B PAa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pElICHUS B AKU3HEHHBIX U YYEOHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITI03HABATEIIBHYIO NEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

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

JaBaTh OLEHKY HOBBIM CUTYaLlHsM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHMM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHUXKCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYTMX IPU aHajJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

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 MOHUMATh MUP € MO3ULUH JIPYTOro YeJIOBEKa.

IHNPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pPE3YNbTATBl OCBOCHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cUTyauusx. lIpenMeTHbie pe3yNbTaThl MPEICTABIEHBI IO
roJlaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATa0Ne OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHs
HacnencteeHHocTn T. Moprana), yuenuss (H. M. BaBwioBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), IIPUHLIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, )KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJIbHOTO  pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMU OpIraHOB y pACTEHH, *UBOTHBIX M YEJIOBEKa M HUX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbakTopamu cpebl 0OUTaHUS,

YMEHHE BBIABIATH OTIMUYMUTEIbHbIE NPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHe pabdoThl, COOMIOIATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb WCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
obmactu  Ouosormd ¥ MEAUIMHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyayiueill mpodeccuoHambHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpA, B TMO3HAHUM 3aKOHOB TMPHUPOJBI M PEUICHUH SKOJOTHUYECKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOW OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIONIIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Boitouun, B.M. Bepuaackoro — 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);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
UCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPO/IE;

YMEHHE BBIJICNATh CYIICCTBEHHBIC IMPU3HAKU: BHUJIAOB, 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 Cpelie OOMTaHUs, YepeIOBaHUs HAMPABICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIMME CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEW MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAHEHHs] MHOT00Opasvs BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIUpPYs IeJIb HCCIEIOBAaHUSA, AHAIM3UPOBATH IOJYYCHHbBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATETLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUU, TPUPOIOTIONB30BAHMS, MEAUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/m Konrposbuble IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
1 buoiiorus kak Hayka 1 https://resh.edu.ru/subject/5/10/
2 JKuBble cucTeMBbI U UX U3YUYCHHE 2 https://resh.edu.ru/subject/5/10/
3 BHONOIMS KIICTKH 2 1 https://resh.edu.ru/subject/5/10/
4 XuUMHYEcKasi OpraHu3aIus KJICTKA 10 0.5 2 https://resh.edu.ru/subject/5/10/
5 CrpoeHue 1 GYHKIMH KIETKH 8 0.5 4 https://resh.edu.ru/subject/5/10/
5 OOMeH BelecTB U MpeBpaIieHue YHEPTruu 9 05 4 https://resh.edu.ru/subject/5/10/
B KJIETKE .
7 Hacnencreennas undopmanus u 9 1 https://resh.edu.ru/subject/5/10/
peanmuzanus €€ B KIIETKE
8 JKU3HEeHHBIN UK KIETKU 6 0.5 2 https://resh.edu.ru/subject/5/10/
9 Crpoene 1 hYHKIMH OPraHH3MOB 17 3 https://resh.edu.ru/subject/5/10/
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 2 https://resh.edu.ru/subject/5/10/
11 ['eneTrka — Hayka O HACJIECTBEHHOCTH U 9 1 https://resh.edu.ru/subject/5/10/
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 0.5 2 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 0.5 2 hitps://resh.edu.ru/subject/5/10/




https://resh.edu.ru/subject/5/10/

14 I'eneruka uenoseka 3 0.5 2
15 CelleKIlis OPraHI3MOB 4 0.5 3 https://resh.edu.ru/subject/5/10/
16 buorexnonorus u cuHTeTHYECKAS 4 1 https://resh.edu.ru/subject/5/10/
ounosorus
17 PezepBHOE Bpems 1 1
BIIEE KOJIMYECTBO YACOB I1
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaeKkTpoHHbIe (HU(POBHIE)

Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 3apoxAeHUE U Pa3BUTHUE IBOTIOLMOHHBIX 4 https://resh.edu.ru/subject/5/11/
MpEeACTaBICHUN B OMOJIOTUH
2 MuKkpo3BOIIOIUS U €€ Pe3yIbTaThl 14 2 https://resh.edu.ru/subject/5/11/
3 MaKpodBOJIOLHS H €& Pe3yIbTATEI 6 https://resh.edu.ru/subject/5/11/
4 IIpoucxoxneHne u pa3BUTHE KU3HU HA 15 15 https://resh.edu.ru/subject/5/11/
3emite '
5 [IpoucxoxaeHue yenoBeka — 10 1 https://resh.edu.ru/subject/5/11/
AHTPOIIOTCHE3
DKOJIOTHS] — HayKa O B3aMMOOTHOILIEHUSIX https://resh.edu.ru/subject/5/11/
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
7 OpraHM3MBI ¥ cpefia OGUTAHHA 9 15 https://resh.edu.ru/subject/5/11/
8 KOMOTHs BUOB H TOMysiii 9 0.5 https://resh.edu.ru/subject/5/11/
9 DKOJIOTHS COOOIIECTB. DKOIOTHYECKHUE 12 05 https://resh.edu.ru/subject/5/11/
CUCTEMBI '
10 Brocdepa — rmobansHas SKOCHCTEMA 6 https://resh.edu.ru/subject/5/11/
11 YennoBeK M OKpYKaomas cpefia 6 https://resh.edu.ru/subject/5/11/
12 PesepBHOE BpeMs 8 https://resh.edu.ru/subject/5/11/




OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

7.5






IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KosunvecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoka Kontpoabusbie IIpakTnueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3YYEeHUS
padoTbI padoThbI pecypcbl
Buomorus kak KoMIjiekcHas HayKa
1 U KaK 4aCTb COBPEMEHHOI'O 1 04.00. https://resh.edu.ru/subject/5/10/
oOmrecTBa
2 JKuBbIe CHCTEMBI 1 IX CBOMCTBA 1 05.009. https://resh.edu.ru/subject/5/10/
3 ¥/POBHEBA OPrAHMUSALIIA HUBLIX 1 06.09. https://resh.edu.ru/subject/s/10/
CUCTEM
141
4 CTOPIA OTHPBITIA T HEYHCHIA 1 11.00. https://resh.edu.ru/subject/5/10/
kieTku. Kinerounas TCOpHUA
Meroasl MOJIEKYJIAPHON U
KJIETOYHOU OMONIOTHH.
[IpakTuueckas pabora «3yuenue
5 METO/IOB KJIETOYHOM OMOI0THH 1 1 12.00. https://resh.edu.ru/subject/5/10/
(xpomarorpadusi, anekTpodopes,
nuddepeHnraibHoe
neHtpudyruponanue, [1L[P)»
6 XUMHUYECKUN COCTAB KIETKH 1 0.5 13.00. https://resh.edu.ru/subject/5/10/
M
7 MHEPAIBHBIC BEMLCCTRA TIETIH, 1 18.00. https://resh.edu.ru/subject/5/10/
uX OMOIIOTHYECKas poJib
OpFaHH'-IeCKI/Ie BCIIIECTBA KJICTKU —
0 . JIab 0
8 CaTicH, SabopatopHai pabota 1 1 19.00. https://resh.edu.ru/subject/5/10/

«OG6Hapy>xeHre OETKOB ¢ TOMOILBIO
KAueCTBEHHBIX PEAKLIUN»



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

CgoiicTBa, K1accupuKaIys u
byHKIMHA OEIKOB

20.09.

https://resh.edu.ru/subject/5/10/

10

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

YTJIEBOJIbI

Hyxkneunosbie kucnotsl. JJHK u
PHK. JIaGoparopnas pabota
«MccnenoBanre HYKJIEUHOBBIX
KHCJIOT, BBIJICJICHHBIX U3 KJIIETOK
Pa3ITUYHBIX OPTaHU3MOBY

Crpoenue u ¢pynkiun ATO.
Hpyrue nykneozuarpudocats
(HT®)

CexBenupoanue JIHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMHKH,
MPOTEOMUKH

0.5

25.09.

26.09.

27.09.

02.10.

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

14

15

16

MeTto/1bl CTPYKTYpPHON OMOIOTHH

Tunel knertok. [Ipokapuornueckas
KJIETKa

CrpoeHnue 3yKapruoTHYECKON
kietku. [Ipaktuueckas pabora
«3y4eHune CBOMCTB KJIETOYHOU
MeMOpaHbD»

03.10.

04.10.

09.10.

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

17

IToBepXHOCTHBIN anmapar KJIETKH

10.10.

https://resh.edu.ru/subject/5/10/

18

[TomyaBTOHOMHBIE OpTaHOUTBI
KIJICTKU: MUTOXOHAPHWH, INTaCTUABI.
JlaGopaTtopHnast pabota
«HccnenoBanue mia3Mommn3a u
JIeTIa3MOJN3a B PACTUTEIBHBIX

11.10.

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

KJIICTKax»

19

20

OnHOMEMOpaHHbIE OPTaHOUIbI
kietku. [IpakTuueckas padora
«M3yueHue ABUKEHUS HUTOILIA3Mbl
B paCTUTCIIBHBIX KIICTKAX»

HememOpanHble opraHoubl KIETKU

12.10.

16.10.

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

21

OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIUITUABI

17.10.

https://resh.edu.ru/subject/5/10/

22

23

24

25

26

Crpoenne u GyHKIUH sIpa

CpaBHUTENbHAS XapaKTEPUCTHKA
KJIIETOK 3yKapHoT. JlaboparopHas
pabota «/3ydyenue cTpoeHus

KJIETOK Pa3NIUYHBIX OPTaHU3MOB)

ACCUMMIISIINS U AUCCUMIIISIINS —
JIB€ CTOPOHBI MeTabonu3Ma. Tumsl
oOMmeHa BeriecTB. JlabopaTopHas
pabota «/3ydyeHue kaTaauTHYeCKOH
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIa3bl WIIH KaTalla3bl)»

DepMEHTAaTUBHBIN XapaKTep
peakuuii KJIeTOYHOro MeTadoau3Ma.
JlaGopatopHas pabora «3yuenue
(epMEeHTaTUBHOTO PACIICTIIICHUS
NEePOKCHIa BOJOPO/A B
PaCTUTENBHBIX M KHBOTHBIX
KJIETKaX»

Benku-aktuBaTops! u Oenku-
UHTUOUTOPBI

18.10.

23.10.

24.10.

25.11.

06.11.

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 07.11. https://resh.edu.ru/subject/5/10/

28 dortocunres 0.5 08.11. https://resh.edu.ru/subject/5/10/
Xemocwuntes. Jlaboparopnas pabora

29 «CpaBHEHHE MTPOLECCOB 13.11. https://resh.edu.ru/subject/5/10/
(boTOCUHTE3a M XEMOCHHTE32)»
AHa3poOHbIC OpraHu3Mbl. Buibl

30 Oposkenia. Jlabopatopuas pagora 14.11. https://resh.edu.ru/subject/5/10/
«CpaBHEHHE MTPOLIECCOB OPOIKEHUS
W IBIXaHUD)
AdpoOHBIE OPTaHU3MBL. JTaIbl .

31 15.11. https://resh.edu.ru/subject/5/10/
YHEPTEeTHIECKOro 0OMeHa
DHeprus MeMOpPaHHOTO rpaJueHTa

32 npotoHoB. Cunrte3 AT®: pabora 20.11. https://resh.edu.ru/subject/5/10/
npoToHHON AT®-cuHTAa3bI

33 Peakuun MaTpuyHOro cCMHTE3a 21.11. https://resh.edu.ru/subject/5/10/

34 TpatCKpHIILILA — MATpHHbIT 22.11. https://resh.edu.ru/subject/5/10/
cunre3 PHK

35 Tpancisuus u e€ 3tTanbl 06.11. https://resh.edu.ru/subject/5/10/
K .P

36 OAMPOBAHHE AMHUHOKHCIOT. F0Ib 07.11. https://resh.edu.ru/subject/5/10/
pubocom B OnocuHTe3e Oenka

37 OpraH3alms reHOMA y IPOKapHoT 0.5 08.11. https://resh.edu.ru/subject/5/10/
U 3yKapuoT

38 Mostexytpibie MeXaiH3MbI 13.11. https://resh.edu.ru/subject/5/10/
IKCIPECCHH TCHOB Y 3YKapHOT
Bupycel — BHEKII€TOUHBIE (POPMBI

39 KH3HH 1 OQHTATHBIC IAPASHTEL 14.11. https://resh.edu.ru/subject/5/10/

[IpakTuueckas padora «Co3nanue
MOJIETIN BUpYyCa»



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

BupycHsle 3a0051eBaHNs YEIOBEKA,

40 N 0.5 15.11. https://resh.edu.ru/subject/5/10/
YKUBOTHBIX, PACTCHUI

a1 Harorextionoruit B Gnonorui 20.11. hitps://resh.edu.ru/subject/5/10/
MEIHUIIIHE

42 JKu3HeHHBIN UK KIETKH 21.11. https://resh.edu.ru/subject/5/10/

43 Matpuunslii cunte3 JJHK 23.11. https://resh.edu.ru/subject/5/10/
Xpomocomsl. JITaboparopHast pabota

44 «/3yueHnue XpoMOCOM Ha TOTOBBIX 27.11. https://resh.edu.ru/subject/5/10/
MUKpOIIpEnapaTax»

45 JleneHnue KJIE€TKM — MHUTO3 0 28.11 https://resh.edu.ru/subject/5/10/
Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas pabora

46 «HaOnronenre MuTo3a B KJIeTKax 29.11. https://resh.edu.ru/subject/5/10/
KOHYHMKA KOpelIka Jyka (Ha
TOTOBBIX MUKpOIIpENapaTax)»

47 Pery i AH3HEHHOrO ik 04.12. hitps://resh.edu.ru/subject/5/10/
KIIETOK

48 OpranusMm Kak eUHOE LIEJ0e 05.12. https://resh.edu.ru/subject/5/10/
Tkanu pacrenuii. JlJabopaTopHas

49 pabora «M3yuenune TkaHeu 06.12. https://resh.edu.ru/subject/5/10/
pacTeHumn»
TkaH! )KHBOTHBIX U YeJIOBEKA.

50 JlaGopaTtopHnast pabora «3yuenue 11.12. https://resh.edu.ru/subject/5/10/
TKaHEH KUBOTHBIX)»
Oprasbsl. CHUCTEMBI OPTaHOB.

51 JlaboparopHas pabota «3yueHue 12.12. https://resh.edu.ru/subject/5/10/
OpTaHOB I[BETKOBOT'O PACTECHUS)

52 Ornopa Tena opraHu3MoB 13.12. https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

53 JIBI>KEeHNE OpraHu3MOB 18.12.

54 [lutanue opraHu3MoB 19.12.
[Muranue MO3BOHOYHBIX KUBOTHBIX.

55 [TumeBapuTenpHas cuctema 20.12. https://resh.edu.ru/subject/5/10/
YeroBeKa

56 JpIxanue opranu3mMoB 25.12. https://resh.edu.ru/subject/5/10/

57 JlpixaHie MO3BOHOTHBIX KNBOTHEIX 26.12. https://resh.edu.ru/subject/5/10/
U YeJIOBEeKa

58 TpaHcHOpT BELIECTB y OPraHU3MOB 27.12. https://resh.edu.ru/subject/5/10/
KpoBenocHas cucrema

59 MMO3BOHOYHBIX KUBOTHBIX U 09.01. https://resh.edu.ru/subject/5/10/
YeloBeKa

60 Brigenenue y opranu3mMos 10.01. https://resh.edu.ru/subject/5/10/

61 3amuTa y OpraHu3MoB 15.01.

62 NMMyHHas cucteMa yenoBeKa 16.01 https://resh.edu.ru/subject/5/10/

63 PazipakxuMoCTh ¥ perysiust y 17.01
OpTaHU3MOB
I'ymopanbsHas perynsmus u

64 SHJOKPUHHAS CUCTEMA )KUBOTHBIX U 22.01. https://resh.edu.ru/subject/5/10/
YeloBeKa

65 ®opMbl pa3MHOKEHUSI OPTaHU3MOB 23.01 https://resh.edu.ru/subject/5/10/

66 [TomoBo€ pa3MHOKEHUE 24.01.

67 Meiio3 0.5 29.01. https://resh.edu.ru/subject/5/10/
["ameTorenes. OOpa3zoBanue u

68 PASBITTTE TOTOBLIX IIETOK. 0 30.01. https://resh.edu.ru/subject/5/10/

JlaGopatopHas pabora «3yuenue
CTPOEHUS TIOJIOBBIX KJIETOK Ha



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

TFOTOBBIX MUKpOIIpEnapaTax»

69

70

NHnuBuyanpHOE pa3BUTHE
OpraHU3MOB — OHTOI'CHE3

3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBHIX JTUCTKOB

31.01

05.02.

https://resh.edu.ru/subject/5/10/

71

Poct Pa3BUTHUC KUBOTHLIX.
JlaGopaTtopHas pabota «BrisiBieHue
NIPU3HAKOB CXOJICTBA 3apPOIbIIICH
MIO3BOHOYHBIX JKHBOTHBIX)

06.02.

https://resh.edu.ru/subject/5/10/

72

PasMHOXeHUE U pa3BuTHE
pacrenuii. JlabopaTtopHnas pabora
«CTpoeHue opraHoB pa3MHOKEHHUS
BBICILIUX PACTCHHID)

07.02

https://resh.edu.ru/subject/5/10/

73

74

75

76

HCTOpI/IH CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAayKH

OCHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. JlabopatopHas padora
«/Ipo3oduina kak 00ObEKT
TCHETHYECKUX MCCIIETOBAHUIN

3aKOHOMEPHOCTH HACJIEI0BAaHUS
pU3HAKOB. MoOHOTHOpUaHOE
ckpemuBanue. IIpakTuueckas
pabota "V3yueHue pe3ynbTaToB
MOHOTHOPHAHOTO CKPEIMBAHUS Y
Jpo30¢uiIs"

L[I/ITOIIOFI/I‘-ICCKI/IG OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCUINBaHUA

12.02.

13.02.

14.02.

19.02.

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

77

AHanu3upylolee CKpeuBaHue.

20.02

https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

Henosnoe nomMmuHMpoBanue

JlurubpuiHoe cKpeluBaHue.
[IpakTuyeckas padora «M3yuenue

78 1 21.02. https://resh.edu.ru/subject/5/10/
pe3yIbTaTOB TUTHOPUTHOTO
CKPELIMBAHUA Y JPO30(PHIIBD)

79 Lzronoriieckue oCHOBEI 26.02. https://resh.edu.ru/subject/5/10/
JUTHOPHIHOTO CKPEIUBAHUS

80 (CLETUICHHO® HACIICAOBAHHE 27.02. https://resh.edu.ru/subject/5/10/
IIPU3HAKOB
X

81 POMOCOMHaZ Te0puA 28.02 https://resh.edu.ru/subject/5/10/
HACJIEACTBEHHOCTH

82 I'eneTuka mmosna 0.5 05.03. https://resh.edu.ru/subject/5/10/

83 T'enoTHn Kak LEIOCTHASA CUCTEMA 06.03. https://resh.edu.ru/subject/5/10/
r N

84 eHeTHquCKHH KOHTPOID> PAsBUTHA 07.03. https://resh.edu.ru/subject/5/10/
paCTeHI/II/I, JKUBOTHBIX U UYCJIIOBCKA
" .B .

85 SMEHAHBOCTD NPHSHAKOB. BHABL 0 12.03. https://resh.edu.ru/subject/5/10/
A3MEHYHUBOCTH

86 MonudukarmonHas U3MEHIHMBOCTh 13.03. https://resh.edu.ru/subject/5/10/
Bapuanunonsslii psia u
BapHaIlMOHHAS KPUBAs.
JlaGoparopHas paboTa

87 «HccnenoBanne 3akOHOMEPHOCTEH 1 14.03. https://resh.edu.ru/subject/5/10/
MOAU(UKAITMOHHON U3MEHUYUBOCTH.
[TocTpoeHre BapruaOHHOTO psiia U
BAPUALIMOHHON KPUBOI»
I .

88 CHOTHIIHCCRAT HIMEHABOCTD 19.03. https://resh.edu.ru/subject/5/10/
KOM6I/IHaTI/IBHa$I N3MCHYUBOCTH

89 MyTanuoHHasi U3SMEHYUBOCTb. 1 20.03. https://resh.edu.ru/subject/5/10/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

[IpakTuyeckas pabora «MyTtanuu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTAllMOHHOTO
npoiiecca. DMUTeHETUKA U
SIIUTCHOMMHMKA

21.03.

https://resh.edu.ru/subject/5/10/

91

92

I'eneruka yenoseka. [IpakTruueckas
pabora «CocraBiieHrEe U aHAIU3
POIOCIOBHON»

MerTtoasl MEAUIIMHCKON NeHETUKHU

02.04.

03.04.

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/10/

93

3HaueHUE MGHHHHHCKOﬁ T'CHCTUKHU B
nNpeaoTBpaAlICHUU U JICHCHUHU
TeHETUYECKHX 3a00JIeBaHMI
YCJIOBCKA

04.04.

https://resh.edu.ru/subject/5/10/

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHast pabora «3yuenue
COPTOB KYJBbTYPHBIX PAaCTEHUN U
MOPOJI JOMAIITHUX KUBOTHBIX)»

09.04.

https://resh.edu.ru/subject/5/10/

95

96

97

MeTto/1bl ceeKIIMOHHOM paboThI.
JlabopaTtopHast pabora «3yuenue
METO/IOB CEJIEKIIMU PACTCHUID
JloCTKeHMs! CeNeKIIMU PacCTeHUN 1
*UBOTHBIX. [IpakTnueckas pabora
«IIpuBuBKa pacTeHHID»
CoxpaHenue, n3y4eHue u
UCTIOJIb30BaHUE TEHETUYECKUX
pecypcoB

0.5

10.04.

11.04.

16.04.

https://resh.edu.ru/subject/5/10/

98

broTrexHoorus kak HayKa U

17.04.



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

OTpacib MPOU3BOCTBA.
[IpakTuueckas padota «M3ydenue
00BEKTOB OMOTEXHOJIOTHI

OcHoOBHbIE HaNpaBICHUS

99 . 1 18.04.
CUHTETHYECKOH Onosiorun

100 XpOMOCOMHasI ¥ T€HHAsE WH)KCHEPHS 1 22.04.

101 MeaunuHCcKre OMOTEXHOJIOTHI 1 10.05.
PesepaHblit ypok. [ToBTOpenue,

102 000011IeHNEe, CHCTEMATH3AINS 1 13.05.
3HAHHH

OBIEE KOJIMYECTBO YACOB I10 102 30

I[TPOT'PAMME




11 KJIACC

KoanuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpoubnbie IIpakruyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

DBoJolIMoHHAs Teopust Y. ,

1 1 04.00. https://resh.edu.ru/subject/5/11/
JapBuna

5 JIBHoKy1IME CUIIBI 3BOJIIOLUA 1 05.09. https://resh.edu.ru/subject/5/11/
BUA0B 110 Y. JlapBuny
Bboprba 3a cymectBoBanue, https://resh.edu.ru/subject/5/11/

3 €CTECTBEHHBIN M UCKYCCTBEHHBIIM 1 06.09.
oT0op

4 DopMUPOBAHUE CUHTETUYECKOMN 1 11.00. https://resh.edu.ru/subject/5/11/
TEOPUH IBOJIIOLUN
DTanbl H3BOIIOIUOHHOTO https://resh.edu.ru/subject/5/11/

5 rpolriecca: MUKPOIBOJIIOIUS U 1 12.09.
MaKpO3BOJIIOLHUS

5 [Honynauus — sneMeHTapHas 1 13.00 https://resh.edu.ru/subject/5/11/
€AMHULIA 3BOJIIOIIUN
3aKOH T€HETHYECKOTO https://resh.edu.ru/subject/5/11/
paBHoBecus Jx. Xapau, B.

7 Baiin6epra. JlabopatopHas 1 0.5 18.00.
pabota «BrisiBneHue
W3MEHUYUBOCTH Y 0c00€el 0JTHOTO
BHIa»

8 OnemeHTapHbIE (HaKTOPBI 1 19.00. https://resh.edu.ru/subject/5/11/

9BOJJOINH



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

D¢ dexrt ocnoBaremnst. dpdexr
OyTBIIOYHOT'O TOPJIBIIIKA

20.09.

https://resh.edu.ru/subject/5/11/

10

11

12

Murpauuu. M3o0nauun
MOMYJISAIMI: reorpaduyaeckas,
Omosornyeckas

EcrecTBennblii 0TOOpD —
HaMpaBJIAOMUN (HakTop
9BOJIIOLIMU

[TonoBoii oTO60Op

25.09.

26.00.

27.00.

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

13

[TprucnocoOIeHHOCTh OPraHU3MOB
KaK pe3yiIbTaT MUKPOIBOIIOIUH.
Jlaboparopnas pabota
«M3yuenune apomopho30B 1
WIMO0AAINTAlUi Y PACTEHUN U
KUBOTHBIX)»

02.10.

https://resh.edu.ru/subject/5/11/

14

15

[Ipumeps! npucnocobseHuit y
OpraHu3MoB: Mopdoornieckue,
¢bu3nonoruyeckue,
OMOXHMMHUYECKHUE, TOBEIEHUYECKHUE.
JlaGopatopHnas pabora
«IIpucrocobneHust opraHu3MoB U
UX OTHOCHUTEJbHAs
11eTIECO00PA3ZHOCTHY

Bun, ero kpurepuu u CTpyKTypa.
JlaGopatopHnas pabora
«CpaBHEeHHE BUOB 1O
MOP(OJIOTHUECKOMY KPUTEPUIO»

03.10.

04.10.

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

16

CrpykTtypa BHza

09.10.

https://resh.edu.ru/subject/5/11/

17

Bunoo0Opa3oBanue kak pe3ysibraT
MUKPOIBOJIOIHH

10.10.

https://resh.edu.ru/subject/5/11/

18

CBs13b MUKPO3BOJIIOIUY U
3MUIEMHOIOT U

11.10.

https://resh.edu.ru/subject/5/11/

19

Makpo3Bosronus.
ITaneonToornyeckre MeTOAEI
I/ISY‘IGHI/UI 9BOJJIOIINU

12.10.

https://resh.edu.ru/subject/5/11/

20

21

buoreorpaduyeckue MeToab1
M3YYEHUS IBOJTIOLUN
DOMOpHONIOTHYECKHEe U

CPaBHUTEIBHO-MOP(OIOrHYECKHE
METO/IbI U3yUYEHUS 3BOJOLUU

16.10.

17.10.

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

22

MonekyJIapHO-T€eHETUYECKHE,
OMOXMMHUUYECKHUE U
MaTeMaTUYECKUE METOIbI
W3Y4YEHUS 3BOIIOLNN

18.10.

https://resh.edu.ru/subject/5/11/

23

24

OO6mIre 3aKOHOMEPHOCTH
SBOJIIOLIHN

A,Z[aHTI/IBHaSI paguanus.

HepaBHomMepHOCTh TEMIIOB
IBOJIIOLIMU

23.10.

24.10.

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

25

HaquLIe TUITIOTE3bI
MPOUCXOKIACHUA KU3HU HA 3emie

25.11.

https://resh.edu.ru/subject/5/11/

26

JloHayuHbIe NpeICTaBICHUS O
3apOKIECHUH KU3HU

06.11.

https://resh.edu.ru/subject/5/11/

27

OCHOBHBIE dTanbl

07.11.

https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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https://resh.edu.ru/subject/5/11/
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https://resh.edu.ru/subject/5/11/

HEOPraHWYECKOU 3BOIKOLUU

28

I'nnotessl 3apOXKACHUSA )KU3HU

08.11.

https://resh.edu.ru/subject/5/11/

29

HcTopus 3emau 1 METO/IBI €€

uzydenwus. JlaboparopHas pabota

«/3yueHue u onvcaHue

HCKOITa€MBbIX OCTAaTKOB APEBHUX

OpraHu3MoOB»

0.5

13.11.

https://resh.edu.ru/subject/5/11/

30

HauanbHele 3Tams opraHn4eckon

3BOJIFOIIUH

14.11.

https://resh.edu.ru/subject/5/11/

31

32

33

BBOJHOI_[I/IH OYKapUuoT

OCHOBHBIE 3TaIbI 3BOJIIOIIUN
PACTUTEIBHOIO MUPA.
[TpakTrueckas padbota
«M3yuyenue ocobeHHOCTEN
CTPOSHHS PACTEHUH Pa3HBIX
OT/IEJIOB)

OcCHOBHBIE 3TaIIbI 9BOJJIOINH
JKUBOTHOI'O MHpa

0.5

15.11.

20.11.

21.11.

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

34

DBOJIOIHS KUBOTHBIX.
[IpakTnueckas pabora
«M3ydyenue ocobeHHOCTEH
CTPOSHHS TIO3BOHOYHBIX
’KUBOTHBIX)»

0.5

22.11.

https://resh.edu.ru/subject/5/11/

35

PasBurue xu3Hu Ha 3eMite 110
3paM U TIepHUOIaM

06.11.

https://resh.edu.ru/subject/5/11/

36

MaccoBbie BbIMUPAHUSA —
OKOJOT'MYCCKHUE KPU3UCHI

07.11.

https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

IIPOILTIOrO

CoBpeMEeHHbIN IKOJIOTUYECKHI

https://resh.edu.ru/subject/5/11/

37 08.11.
KPHU3HUC, €ro 0COOEHHOCTH
38 CoBpemeHHas cucrema 1311 https://resh.edu.ru/subject/5/11/
OpPraHUYeCKOroO MPOIILIOro o
39 OCHOBHBIE CUCTEMATUYECKUE 1411 https://resh.edu.ru/subject/5/11/
IPYIIbI OPraHU3MOB A
AHTPOIOJIOTHS — HayKa O https://resh.edu.ru/subject/5/11
40 P Y 15.11. s 10
YeJIOBEKE
41 PazBuTue npeacrabieHuit o 20.11 https://resh.edu.ru/subject/5/11/
IPOUCXOXKIEHUH YEIOBEKA o
Mecto 4JesioBeKa B CUCTEME https://resh.edu.ru/subject/5/11/
OpPraHUYECKOTO MHPA.
JlabopaTopHas pabora
42 PATOPHAA P 5 05 21.11.
«M3ydyenue ocobeHHOCTEN
CTPOCHHS CKeJIeTa YeTI0BeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»
43 JIBYDKyIIIME CUITBI aHTPOTIOTEHE3a 23.11. https://resh.edu.ru/subject/5/11/
CooTtHo1IeHrne OHOIOTHUYECKUX U https://resh.edu.ru/subject/5/11/
44 COLIMAJIBHBIX (PAKTOPOB B 27.11.
aHTPOTIOTCHE3e
OCHOBHBIE CTaUH https://resh.edu.ru/subject/5/11
45 g 28.11 :
aHTpOTIOTeHe3a
IlanmeoreneTuka u https://resh.edu.ru/subject/5/11/
46 29.11.
[ajJeoreHoMuKa
DBOJIIOLIMS COBPEMEHHOTO https://resh.edu.ru/subject/5/11
47 . P 04.12. .

YCJIO0BCKa



https://resh.edu.ru/subject/5/11/
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48

UYenoseueckue pachl.
ITpakTnyeckas pabora
«M3y4yeHune 3K0I0rnuecKux
ajlanTalui 4eJoBeKay

0.5

05.12.

https://resh.edu.ru/subject/5/11/

49

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

06.12.

https://resh.edu.ru/subject/5/11/

50

51

52

3apokJIeHUE U pa3BUTHE
9KOJIOTUU

MeTo1bI 3KOJIOTHH.
JlaGoparopHnas pabora
«M3y4eHune MeTo10B
AKOJIOTUYECKUX UCCIICIOBAHUIN

3HayeHne YKOJIOTHYECKUX 3HAHUN
TS YeJI0BEKa

0.5

11.12.

12.12.

13.12.

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

53

54

55

56

Dkosorudeckue GpakTopsl

Abunornueckue gaxtopsl. CBer
KaK 9KOJIOTHYECKUH (paKTop.
JlaGopatopHnas pabora
«BpIsiBIeHNE TPUCTIOCOOIEHUI
OPTaHU3MOB K BITUSTHHIO CBETa)

Abunortnueckue GpakTopbl.
Temneparypa Kak 3KOJIOrH4ECKUN
¢axrop. JlabopaTopHas pabora
«BpIsiBI€HNE TPUCTIOCOOICHUI
OpPTaHU3MOB K BITUSTHHIO
TeMIepaTypb»

AbuoTtnueckue GpakTopbl.
Bi1a’xHOCTB Kak 3KOJIOrH4ECKUI

0.5

0.5

0.5

18.12.

19.12.

20.12.

25.12.

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/
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dakrop. JlaboparopHast pabota
«AHATOMUYECKHE OCOOCHHOCTH
pacTeHU# U3 pa3HbIX MECT
oOUTaHH

https://resh.edu.ru/subject/5/11/

57 Cpenpl oOuTaHUs OPraHU3MOB 26.12.
58 buonornueckue puTMbl 27.12. https://resh.edu.ru/subject/5/11/
59 XKuznennsie GopMbI OpraHN3MOB 09.01. hitps://resh.edu.ru/subject/5/11/
60 Buotnueckue GakTophI 10.01. https://resh.edu.ru/subject/5/11/
3HaueHne OMOTHIECKUX https://resh.edu.ru/subject/5/11/
B3aMMO/JICUCTBUH JJIs1
61 A 8 15.01.
CYILIECTBOBAHHS OPTaHU3MOB B
cpene oouTaHus
62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 16.01 https://resh.edu.ru/subject/5/11/
HOMYJISIIAN '
OcCHOBHBIE TTOKa3aTeIn https://resh.edu.ru/subject/5/11/
MOMYJISAIUN: YUCICHHOCTb,
63 y2e 17.01
IJIOTHOCTb, BO3pACTHAs U
MOJIOBAsi CTPYKTypa
OCHOBHBIC TIOKa3aTeIN https://resh.edu.ru/subject/5/11/
MOMYJISAIIUM: POXKIAEMOCTh,
64 YV POXA 22.01.
MIPUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPALIUN
65 DKoJoruyeckasi CTpykTypa 9301 https://resh.edu.ru/subject/5/11/
TOITYJISIIAN '
66 JInHaMyKa NOIyJIsiuu U e€ 24,01 https://resh.edu.ru/subject/5/11/

perysuus



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
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Kpussle pocta 4nucieHHOCTH

https://resh.edu.ru/subject/5/11/

67 29.01.
nonyJisiiuK. KpuBbie BBDKUBaHUS
DKOJIOTHYeCKasl HUIIIA BU/A. https://resh.edu.ru/subject/5/11/
JlabopaTopnas padora
68 paTopHai p 30.01.
«IIpucnocobnenus cemsiH
pacTeHUH K pacCeICHUIO)
69 Bun kak cucrema nomynsiuii 31.01 https://resh.edu.ru/subject/5/11/
70 3aKOHOMEPHOCTH TOBEJICHUS U 05.02 https://resh.edu.ru/subject/5/11/
MUTPAIHii )KHBOTHBIX T
71 Co00111€CTBO OpPraHU3MOB — 06.02 https://resh.edu.ru/subject/5/11/
OMOIIEHO3 R
DKOoCHCTEMa KaK OTKPBITas https://resh.edu.ru/subject/5/11
7 P 07.02 ps:// /subject/5/11/
cucTeMa
73 KpyrosopoT BemiecTs 1 moTOK 12.02 https://resh.edu.ru/subject/5/11/
SHEPTHH B SKOCHUCTEME o
OcHOBHBIC TTOKa3aTEIIN https://resh.edu.ru/subject/5/11
74 13.02. - fsubject/5/11/
9KOCHUCTEMEI
75 DKOJIOTMYECKUE TUPAMU/IbI 14.02. https://resh.edu.ru/subject/5/11/
H3meHenus cooOmecTs — https://resh.edu.ru/subject/5/11
76 B 19.02. // fsubject/5/11/
CYKIIECCUU
[IpupoaHbIE S5KOCUCTEMBI. https://resh.edu.ru/subject/5/11/
77 DKOCUCTEMBI 03P U PEK. 20.02
DKOCHCTEMBI MOPEIl 1 OKEaHOB
[IpupoaHbIE S3KOCUCTEMBI. https://resh.edu.ru/subject/5/11/
78 DKOCHCTEMBI TYHAP, JECOB, 21.02.

CTENeH, IMyCThIHb



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

79

80

81

AHTpOHOI‘eHHIﬂe 9KOCHCTCMbI

Ypb6oskocucremsl. [IpakTudeckas
pabota «/3yyenue u onucanue
ypOOIKOCHUCTEMBD»

3aKOHOMEPHOCTH (OPMUPOBAHUS

OCHOBHBIX B3aUMOICUCTBUHI
OpPraHU3MOB B DKOCHUCTEMaX

1

26.02.

27.02.

28.02

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

82

83

MexaHN3MBI BO3JCHCTBHUS
3arpsiI3HEHUH pa3HbIX TUIIOB HA
cyOOpraHM3MEHHOM,
OpraHU3MEHHOM,
MONYJISILIUOHHOM U
SKOCHCTEMHOM YPOBHSIX

buocdepa — obrmieruianerapHas
00o0JI04Ka 3eMiin

05.03.

06.03.

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

84

85

86

VYuenne B. U. Bepnaackoro o
ouocdepe

3aKOHOMEPHOCTH CYLIECTBOBAHHUS
o6uochepsl

KpyroBopoTsl BeniecTs u
OMOTCOXMMHYECKUE ITUKITBI

07.03.

12.03.

13.03.

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

87

88

30HaNbHOCTH OHOChEPHI.
OcHoBHbIE OMOMBI CYIIN

YcroitunBocTh 6MOCheps

14.03.

19.03.

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

89

DKOJIOTHYECKHE KPU3HUCHI U X
PUYHHBI

20.08.

https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

90

Bo3aelicTBue 4ejloBEeKa Ha
ouochepy

21.08.

https://resh.edu.ru/subject/5/11/

91

92

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

Oxpana npuposl

02.04.

03.04.

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

93

OCHOBHBIE IPUHLUIIBI
YCTOMYHMBOTO pa3BUTHUSA
YeJI0OBEYECTBA U MIPUPO/IBI

04.04.

https://resh.edu.ru/subject/5/11/

94

95

96

PammonanbHoe
MIPUPOIOTNIOIBE30BAHUE U
COXpaHEHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiu

O00011IeHIE IO TEME
«MuxkposBoIroLys U €€
pe3yIbTaThD)

O00011IeHIE IO TEME

«MakpodBomronus u e€
pe3yNbTaThD)

0.5

0.5

09.04.

10.04.

11.04.

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

https://resh.edu.ru/subject/5/11/

97

O06001IeHME 10 TEME
«ITpoucxoxieHne u pa3BuTUe
JKU3HH Ha 3eMie»

16.04.

https://resh.edu.ru/subject/5/11/

98

O06001IeHME 10 TEME
«ITpoucxox1eHrEe YeI0BeKa —
AQHTPOTIOTCHE3»

0.5

17.04.

https://resh.edu.ru/subject/5/11/

99

0O06001IeHE 110 TeMe «DKOJIOTUs
— HayKa O B3aUMOOTHOIIICHHSX
OpPTraHU3MOB»

0.5

18.04.

https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

O000111eHE IO TEME

https://resh.edu.ru/subject/5/11/

100 1 0.5 22.04.
«OpraHu3Msl ¥ cpeia OOUTaHMD)
101 O6o06uieHue mo TGNiC «OKonorus 1 05 10.05. https://resh.edu.ru/subject/5/11/
BUJIOB U TIOIYJISLIUI
102 O6061menue o Teme «buocdepa 1 1 13.05. https://resh.edu.ru/subject/5/11/
— riio0anbHast IKOCHCTEMa
OBUIEE KOJIMYECTBO YACOB I10 102 4 10

I[TPOT'PAMME



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

* buonorust. O6mas 6uosnorust, 10 kmace/ 3axapos B.b., MamonTtos C.I'., Corun
H.N., 3axaposa E.T.; nox pengakuueit 3axaposa B.b., O01iecTBO ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe ob1iecTBo «M31aTenbcTBO
«IIpocBerenue»

* buonorusa. O6mas ouomnorus, 11 kinacc/ 3axapos B.b., MamonToB C.I"., Conun
H.U., 3axaposa E.T.; mox penakuueit 3axaposa B.b., O011iecTBO ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe ob1iecTBo «M31aTenbcTBO
«IIpocBerienue»

METOIUYECKHE MATEPHAJIBI 1JIS1 YYUTEJIS
Ilaceunuk B.B.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/11/



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
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