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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero oodmiero oOpa3zoBaHus pa3paboTraHa Ha ocHoBe dDeaepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccutickoit denepanumny,
dI'OC COO, Konnenuum mnpenojaBaHusi ydyeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOil paboyeil mporpaMMbl BOCIIUTAHUS.

VYueOunsiii npeamer «buonorus» yrmyonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMETHOU oOnactu «EcTecTBEeHHO-
HayuyHbele TipeameThl». CornacHo mnonoxeHusmM OI'OC COO npodunbHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepennmanmn  00ydeHUsT Ha YPOBHE CpefaHero oOmiero oOpa3oBaHHs U
PU3BaHBl OOECIEYUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIHMM, CpPEIHUM
001IMM, cpeTHUM MPOdEeCCHOHAIBHBIM U BBICIIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OpPHEHTHPOBAaH Ha
MIPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3a/a4, CBSA3aHHBIX C MpoQopueHTalMed OO0YYaIomUXCs W CTUMYJIHPOBAHUEM
WHTEpeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HAaHWSI, CBSA3aHHOTO C OMOJIOTHUEH,
MEIULIMHOM, YKOJIOTUEN, TICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma nmo yueOHOMy mnpenmety "buonorusa" maér mpeactaBieHHE O
Iea W 3ajadax m3ydeHusi yueOHoro mpenmera «buomorus» Ha yriyonéHHOM
YPOBHE, OnpeessaeT 00s3aTebHoe (HHBAPHAHTHOE) MTPEAMETHOE COEP)KaHNE, €T
CTPYKTYPUpOBaHHE IO pa3feiaM U TeMaM, paclpeiesieHue T0 Kiaccam,
PEKOMEHJIyeT TOCIEOBATEIbHOCTh HM3YyUEHHs] Y4eOHOro Marepuayia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€W, JIOTMKM Y4eOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEHl oOydaromuxcsi. B mporpamme mno Ouosoruu
peaNn30BaH TMPUHIUAN MPEEMCTBEHHOCTH C HU3YYeHHEM OWOJIOTHM Ha YypOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Ojarogapss 4YemMy MpOCMaTpUBaETCSA
HAIpaBJICHHOCTh HA  MOCIEAYIOIIEee pa3BUTHE  OMOJOTUYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUI O 370pOBOM 00pasze >KW3HHU, Ha
BOCIHUTAaHHE OEpeKHOTO OTHOUIEHHMS K OKpyKawolled NnpupoaHoi cpexne. B
nporpaMme Mo OHMOJIOTMM TaK)Ke IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpenMera
«buonorusiy B peanmuszanuu  TpedoBanuii PI'OC COO k nIaHUPYyEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHUs U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIHHOU  JIESITEIILHOCTH
00yYaroImMXcsi MO0 OCBOCHHUIO COJIEpXKaHUsI OHOJIOTMYECKOrOo O0pa3oBaHUsl Ha
YpOBHE CpeAHEro 0011ero 0opa3zoBaHusl.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpellHEero oOuero oopazoBaHus
3aBeplIaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimiupeHre U yriayOsneHue 3HaHMM OOyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTMA U OWOJIOTMH Pa3BUTHUA,
TeHETUKH, CEJICKIIUH, ONOTEXHOJIOTHH, 3BOJTIOIMOHHOTO YUYEHHS U SKOJIOTHH.

N3yuyenue yudeOHoro mnpeamera «buonorus» Ha YriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYAIOHIMXCS K MOCIEIYIOUIEMY MOJIYYEHHUIO
OWonornyeckoro  oOpa3oBaHWs B By3aX W OpPraHU3ANMIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHsI COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TPU  H3YYEHUU  OOyYaIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3J/leJIOB OMOJIOTMH HAa YPOBHE OCHOBHOI'O
obmiero o6pazoBanusi, B 10-11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BuUTHE. Tak,
pacimiMpeHbl U yriayOjgeHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OaxkTepusax, OpraHu3Me YeJOBeKa, OOIMIMX 3aKOHOMEPHOCTAX >KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS IPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPhIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTHPHI ISl MOCIIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTErparusi OWOJOTHYECKUX 3HAHHWM C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJTYYCHHBIMU OOYYAIOIIUMUCA TPH H3YHYEHUU
bu3uKY, XUMHH, reorpaduu 1 MaTEMaTUKH.

Ctpykrypa mporpaMmbl 1o ydeOHOMy mpeametry '"buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBIII ¥ 3BOJIIOIMOHHBIA MOAXOABl K M3YYEHHUIO OHOJIOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIE JIJIS1 AKUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allli, SBOJIIOLIMYA OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHMOJIOTMYECKOro pa3zHooOpasus miaHeTel. Tak, B 10 kiacce
U3YYaloTCsSd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHMOJOTWMH, SMOPHOJIOTUU U
OMOJIOTUN PA3BUTHSI, TEHETUKU U CEJIEKIUU, OMOTEXHOJOTUM U CHUHTETUYECKOMN
OWONOTHY, aAKTyaIM3UPYIOTCS 3HAaHWUS OO0y4Yaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kjacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTHUHU U y4eHue o ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  0o0ecrneudTh  OCBOEHHUE
oOy4aromuMucs: OMOJIOTMYECKUX TEOpUl U 3aKOHOB, UAEH, TPUHLIUIIOB U MPaBUIL,
JIEXKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJISALHUH,
OHMOLIEH03a, SKOCUCTEMbI, O BBLIAIOIINXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OUOJIOTUY, MPUKIIATHBIX ACTIEKTaX OMOJIOrMYecKuX 3HaHuu. J{is
pa3BUTUS M TOJJEpXKAHUS HHTEpeca oOyyaroumxcs K OWOJOrMM Hapsaay co
3HAYUTENIBHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepuala B COACPKaHUHU MPOTpaMMbl
1o OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIEHUS W Pa3BUTHUSA
TOM WM WHOW oOnacTu OWOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U YKOJOTHIECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yrimyOJaEéHHOM YpOBHE —
OBIIAJICHME  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATbHOMN
OpraHM3allMd J>KMBBIX CHCTEM pa3HOTO0 paHra © MpUOOpEeTeHHE YMEHUM
UCIMOJIb30BaTh 3TH 3HaHMA B (POPMHPOBAHMU MHTEpEca K ONpene’EHHON obmacTu
npodeCCUOHANBPHON JIESTeIbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, WM K BBIOOPY
y4e0HOTO 3aBEACHUS IS TPOJIOJDKEHUS OMOJIOTHIECKOTO 00Opa30BaHuUs.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha
yrIIyOJIEHHOM YpOBHE 00€CTIEUMBACTCS PEIICHUEM CIEAYIOMNX 3a/1a4:

OCBOCHHE O0YYarOIIMMUCS CHUCTEMbI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSAX, KOHUEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
IpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHUHY MUPA; O
CTPOCHHH, MHOTOOOpa3sMM MU OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, MOy, BUJ, OMOTeo1eH03, Onocdepa); 0 BIIAIOUIUXCS OTKPBITHIX
Y COBPEMEHHBIX UCCIIEJIOBAHUSAX B OMOJIOTHY;

O3HAKOMJICHHE OO0Yy4aroumMxcsd C METOAAMM TMO3HAHHUS >KUBOM MPUPOIbL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKHMX HayK (MOJEKYISIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTMM W OHOJOTHH pa3BUTUSA, TEHETUKH U
CEeNeKIUM, OMOTEXHOJIOTUM U CHUHTETUYECKOH OMOJIOTMH, MaJCOHTOJIOTHH,
OKOJIOTHH);  METOJAMHU  CaMOCTOSATENIBHOTO  TMPOBEACHHS  OMOJOTHYECKUX
ucclenoBaHuii B Jabopatopun W B mpuponae (HaOIoneHHWe, HU3MEpEHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBIaJicHWe OOYy4YalONMMUCA YMEHHMSMHU: CaMOCTOSITEIbHO  HAaXOWTb,
aHAJTM3UPOBaTh M HCIOJIb30BATh OMOJOTHYECKYI0 WH(OpPMAIHMIO; MOJIb30BATHCA
OMOJIOTHYECKON TEPMUHOJIOTHEH M CHMBOJIMKOM; yCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTMM M COLMATbHO-)KOHOMUYECKHMH U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLEHUBATH IOCIEJICTBUS CBOCU JAEATEIBbHOCTU IO
OTHOILIEHHUIO K OKpY’Kalollel NpHpOIHONW cpele, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPY)KAIOIIUX JIoJeil; OOOCHOBBIBATH M  COOJIIOJATH  MEPBI
npoUIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBUia MOBEACHUA B MPUPOJIE U
oOecrnieueHns 06€30MacCHOCTH COOCTBEHHOM >KM3HEACSITEIbHOCTH B UPE3BbIUalHBIX
CUTyallUsIX TNPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00yUYaIONIMXCS UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IPOLECCE 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHOJIOTMH, pEIIAeMBIMH €10 MpobiieMaMu, METOJI0JIOTHEN
OMOJIOTUYECKOTO UCCIIEI0BaHMS, IPOBEACHUS AKCIIEPUMEHTAIBHBIX
UCCIIIOBAaHUM, pelIeHNs] OMOIOTUYECKUX 3a/1a4, MOJECINPOBAHUS OUOJIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHUE y 00YyYaIOIIMXCs [IEHHOCTHOTO OTHOIICHHUS K KHBOW MPHUPOJE B
IIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (DOPMHUPOBAHHE IKOJIOTUIECKOM,
TeHETUYECKOM TpPaMOTHOCTH, OOILIEH KyJbTypbl TMOBEACHHUA B MPUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PAllMOHAIBLHOM
IPUPOJIOTIONB30BaHUU (COONIOJICHNE TMpaBWJI TOBEACHUS B TNPUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OMoceprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBBS
OKpyXaromux Jiojaer  (cobmoaeHus wmep npodUIaKTUKU — 3a00JIEBaHUM,
obOecrieueHrne OE€30MaCHOCTH JKU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLHSIX
OPUPOAHOTO M  TEXHOIEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUSA
OMOJIOrMYECKUX 3HAHUI U YMEHHI B MOBCEAHEBHON KHU3HU;

CO3JaHHE  YCINOBHM 11  OCO3HAHHOrO  BbIOOpa  OOyYarOIIUMHUCA
WHIUBUYyaJIbHON o0OpazoBarenbHOI TPaeKTOPHUH, CIOCOOCTBYIOLIEH
nocyeayonemMy npo(ecCHOHaTbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUHM C
UHIMBHUIYaIbHBIMU HHTEPECAMH U MTOTPEOHOCTSIMU PETHOHA.

OO1ee 4nca0 4yacoB, OTBEACHHBIX HA U3y4YE€HHE OMOJOTHUH Ha YriayOJIeHHOM
ypOBHE cpemHero oobmiero oopa3oBanus, coctaisieT 204 vaca: B 10 xmacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT60p opraHuzalMoOHHBIX (HOPM, METOJIOB U CPEACTB OOy4EeHHUS OUOJOTUH
OCYIIECTBIISIETCS ¢ Y4ETOM CHEHU(PHUKU €ro COoACpkKaHWs M HampaBICHHOCTU Ha
OpOAODKeHHE OMOJIOTMYECKOTO 00pa3oBaHMsT B OpraHU3alUsAX CPEIHEro
po¢eCCUOHAILHOTO M BBICIIIETO 00pa30BaHMUs.

O0s13aTeIBHBIM YCIIOBUEM MPU O0YYEHUU OHMOJIOTUU Ha YyriayOJIEHHOM YpPOBHE
SBJIIETCSl TIPOBEJICHHUE JTA0OpPATOPHBIX M MpakTudyeckux padot. Takxke ydactue
00y4Jaromuxcsi B BBIIMOJHEHUU MPOCKTHBIX M y4eOHO-KCCIEeI0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSACTCSs y4YyUTelleM Ha OCHOBE HMEIOLIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MMPUPOHBIX YCIOBUM.



COJEPXKXAHME OBYUEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyiapcTBeHHO# utoropoii arrectaruu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIEC, NPUKIAIHBIE W TMOHCKOBBIE HAy4YHBbIE HCCIICIOBAHUS B
OHOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHON
kaptuHbl Mupa. IIpodeccun, cBszanHbIe ¢ OuWonorueil. 3HadyeHUE OMOJIOTHH B
MPAKTUYECKON JICSITEIbHOCTU UEJIOBEKA: MEJUIIMHE, CEIbCKOM  XO3SIICTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. 11aBnos, . 1. Meunukos, H.
W. BaBuios, H. B. Tumodees-Pecosckuii, /. Yorcon, @. Kpux, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

JKuBble cucTtemMbl Kak mpenMeT u3ydeHuss Ouonoruu. CBONCTBAa HKUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, MJUCKPETHOCTb M IIEJIOCTHOCTb,
CJIOKHOCTh W YIOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHU3aLs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, '3BMEHUUBOCTh, POCT U PA3BUTHE.

YpOBHH OpraHu3anuu KUBBIX CHCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBLIH, OPTaHU3MEHHBIMN, MOIYJISILIMOHHO-BUI0BOM, AKOCHUCTEMHBIM
(OuoreonienotTuueckuii), Omochepusiid. Ilpomeccrsl, mpoucxopsimue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XKUBOro. Ku3Hb Kak (opma CyIIEeCTBOBaHUS
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALUU.

N3ydenue xuBbIXx cucTeM. Metoabl Omonornyeckoil Hayku. Habmionenue,
U3MEPEHUE, SKCIIEPUMEHT, cUcTeMaTu3alus, Metaananus. [lousaTue o 3aBucuMon u
He3aBUCUMOM niepeMeHHoW. [lmanupoBanue skcnepumeHnTa. I[locraHoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormdeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynabTartoB. [IpUuuHBI UCKaXEHUST PE3yibTaTOB »HKcnepumeHTa. [lonsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOWCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas», «CTpoeHHe KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOTro opraHuszMax», «buoreouenos», «buochepar, «Metoas
U3Y4YECHUS KUBOU IPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE I IPOBEICHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTHyeckas padora «lcnosp30oBaHuEe pa3IMYHBIX METOJAOB IIPU
V3YYECHUU )KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAs eIuWHUIA KUBoro. Kcropus
otkpbITHs ki1eTku. PaboTsl P. I'yka, A. JleBenryka. Kinerounas teopus (T. LlIBann,
M. Hlnetinen, P. Bupxo). OCHOBHbBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

MeToapl  MOJIEKYJISIPHOM M KJIETOYHOW  OMOJOTHMH:  MHUKPOCKOTHS,
xpomatorpadus, 371eKkTpodope3, METoJ MEUEHBIX aToMOB, AU(QepeHInaTbHOe
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @urkcuposanmvix
Kaemox. DIEKTPpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudsicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. l1IBann, M. lllneiinen, P. Bupxos, K. M.
bap.

Tabmuupl 1 cxembl: «CBETOBOII MUKPOCKOID), «DIEKTPOHHBIH MHUKPOCKOI,
«HMcTopus pasBUTHA METOA0B MUKPOCKOIIMM.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKPOIIPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

IlpakTnueckass padora «V3ydeHue METOAOB KJIETOYHOM OHUOJIOTUH
(xpomartorpadus, anekrpodopes, auddepeHmanbHoe IEeHTPUdyrupoBaHue,
[TLP)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Boma m e€ ponp Kak pacTBOPHUTENs], pPEAarceHTa, y4acTHE B CTPYKTYpPHPOBAaHUU
KJIETKH, TEIUIOperysiund. MuHepaabHble BEIIECTBA KJIETKH, UX OHooruyeckas
poJib. POsib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannyeckne BellecTBa KIETKH. buonmornueckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi MousieKydsl. [lepBuunas
CTpyKTypa Oeika, NEeNnTUAHas CBsA3b. BTopuuHas, TpeTu4Has, 4eTBEpTHUYHAs
cTpykTyphl. JleHatypanus. CsolictBa OenkoB. Knaccuduxamus — Oenkos.
buonoruueckue pynkuuu 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapyibl, OJIUTOCaXapuabl U MOJIUCaAXapUIbl.
OO0mmii TUIaH CTPOCHHS W (PUBUKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIMU yrieBOI0B.

Jlununel. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoiunuabl, BOCKH, CTepoHabl. buonorudeckue ¢(yHKUIUU
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJTYIIPOHUILIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotuapl. [Tpunnun kommiementapHoctu. [Ipasuno Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonorndeckue gpynkuuun JIHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekynbl AT®. Makposprudyeckue cBsi3u B Mojekyine ATO.
buonorunueckue gpynkunu ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexBenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKuy, NPOMeoMUKU.

CrtpykrypHas Ouoyorusi: OMOXMMHUYECKHE U OMO(PU3NYECKUE HCCIEAOBAHUS
COCTaBa W NPOCTPAHCTBEHHOW CTPYKTYpbl OWoOMOJIeKyl. Modenuposanue
CMpPYKmMypsl U QYHKYUL OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrpeneneHue XUMHUYECKUX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOW IPUPOAEN.

Tabmuubr n cxemel: «llepuogudeckas TabauIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BellecTBa B cocTaBe OopraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHHuE MOJIEKYI
yrieBooB», «CTpoeHne MOJIeKyn JUnuaoBy», «HyKI€eMHOBBIE KHUCIOTBI»,
«Ctpoenne Monekybl ATOy.

O6opyaoBaHue: XMMHUECKast TOCy1a U 000pyI0BaHHE.

JlabopaTtopnasi pab6ora «O0HapyxeHHEe OCITKOB C TTOMOIIBI0 KAaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  padora  «lcciemoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKUIMHU KICTKH

Tumbel KIETOK: JyKapuoTHYecKas M mpokapuornyeckas. CTpyKTypHO-
(GyHKUIHMOHAJIBHBIE 00pa30BaHUs KJIETKH.



CtpoeHne mpoKapruoTHIECKON KIeTKU. KiteTouHast cTeHka OakTepuil 1 apxen.
Oco0OeHHOCTH CTpPOEHUs] TeTepOoTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOILIEHO3aX.

Crpoenue u (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (riazmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUECKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneru€éunas audQys3us), aKTUBHBINA (IIEPBUYHBIN U BTOPUYHBIN
aKTUBHBIN TpaHcropT). llomymponunaemocts meMOpanbl. PabGoTta HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (daronuros3. Dk3omuuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMU KJIETOYHOM CTEHKU PacTeHU, rprOOB.

[uronna3zma. [{uro3omns. [utockener. JIBuxkenune nuromniazMbl. OpraHoubl
kiaeTkd. OnHoMeMOpaHHBIE OpPraHOWIBl KIETKU: SHAOIIa3MaTHYecKas CeTb
(BIIC), anmapar I'onbaxxu, JIM30COMBI, UX CTpoeHHe M (QyHKIUU. B3auMocBs3b
OJIHOMEMOpaHHBIX OPraHOUJOB KJIEeTKU. CTpoeHue TrpaHyIspHOTrO PETHUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyfsipHBIA)  SHAOIUIA3MATHUYECKUN
petuxkynyMm. CekperopHas QyHkuus amnmapata ['onbmxu. Moodugurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kiterounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJAbBl  KIJIETKH:  MUTOXOHJAPUM,  IJIACTUJIBI.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumouoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenue u (PyHKIMM MUTOXOHApPUM W 1uiactuia. IlepBuuHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCHMHTE3UPYIOIIMX  AYKapHOT.
X0pomiIacTbl, XpOMOIUIACTHI, IEHKOIIACTHI BHICIIMX PACTEHUH.

HememOpannbie opranoussl kinetku CtpoeHue u GyHKIUHM HEeMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocombi. IIpomesxcymounvie Quramenmol.
MukpodunamMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KJICTKH.
AxmuHosble KOMNOHEeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CrpoeHue © JBUXKEHHE JKTYTUKOB M PpPECHUYEK. MHUKPOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKPODUIAMEHMAMU U
Mmuxkpompybouxamu. Momopnvie 6enxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIINIKY, UX CTPOEHUE U
byHkiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE paCMOJIOKEHUE
XpomMocoM B uHTephasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /J[uHamuka s0epHou 000104Kku 6 mumosze. Aloepmulil
MPAaHcnopm.

Kinerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTUKA KJIETOK IYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmupl u cxeMbl: «CTpoeHHE SYKApUOTHUYECKOH KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTkw», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHAPUNY, «Aapo», «CTpoeHre NPOKAPUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaTbl OaKTepUalbHbBIX KIETOK.

JlabopatopHass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB.

IIpakTueckasi padora «3yueHrue CBOMCTB KJIETOUHONH MeMOpaHbD».

Jlabopatopuasi paGora «JVccnenoBanue miazMonM3a M JIeMJIa3MoJIn3a B
pPaCTUTEIBHBIX KIETKaX).

IIpakTnyeckas  padora  «/3yuyeHne  ABMKEHUS  LMUTOIIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M MpeBpAallleHHE IHEPTUH B KJIeTKe

AcCCUMUIISIIIASL ¥ TUCCUMUIISILIAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnel oOMeHa
BEIECTB: aBTOTPOMHBIN W TeTepoTpOdHBIA. YdUacThe KHUCIOpOAa B OOMEHHBIX
nporeccax. JHepreTuueckoe oOecredeHne KieTku: mpespameHue ATO B
oOMeHHbIX Tmporeccax. DepMeHTATUBHBIA XapakTep peakuuid KIETOYHOTO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otanunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTtopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peaKkiuii OT pa3IMYHbIX PAKTOPOB.

[lepBUYHBII CHUHTE3 OpraHMYECKUX BellecTB B KieTke. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcUuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl PeakyuorHo20 yenmpa. Poab XJI0pomiacToB B mpoiiecce
dotocunteza. CretoBas u TeMHOBas daszbl. Domoovixanue, Cs., Cy. u CAM-munur
gdomocunmesa. 1lpoaykTUBHOCTh (oTOCHHTE3a. BiusiHue pa3nuvHbiX (hakTOpoB
Ha CKOpocTh (poTocuHTe3a. 3HaueHue (HOTOCHHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Keie300aKTepuu, cepoOaKTepuHu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Buaesl Oposkenus. I[IponykTel OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEH.

AnpobHbie OpPTraHHU3MBI. Orarbl DYHEPTETUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOTHOE PACHICIIIEHUE TITFOKO3bI.

buonornyeckoe oKHUClIeHHEe, WIK KIETOYHOE JbixaHue. Pojab MUTOXOHApUN B
npolieccax ononoruyeckoro okucnenus. [uknuueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpanHozo epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. [lpeumyiecTBa a’poOHOTO MyTH
oOMeHa BemiecTB nepes aHadpOoOHBIM. DPHEKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIx. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourenwsrapar, I Mutuemnn, I'. A. 3aBap3uH.

Tabmuibt 1 cxembl: «DOTOCHHTE3Y», « DHEPrETHUECKUN 00Meny», «buocunaTe3
oenka», «Ctpoenue pepMeHTa», « XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYJOBAaHME AJII MPUTOTOBIICHHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIPENApPaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUIa3bl WK KaTalasbl)».

JlaGopaTtopnas pabora «U3ydyenue (¢EepMEHTATUBHOTO pacCILEIICHUS
NEPOKCHUAA BOJIOPOJA B PACTUTEIbHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue tiporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI M TLIXAHUSD.

Tema 7. HacsiencrBeHHast HH(pOpMAaLUA ¥ peau3alus e€é B KiIeTKe

Peakiuun matpuyHoro cunres3a. [IpUHIMN KOMIJIEMEHTAPHOCTU B PEAKIUAX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacneAacTBeHHON MHGopManuu. I eHeTnyeckuit
KOJ, €ro cBoucrBa. TpaHckpunuus — matpuunbeli cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ stanbl. Yuactue TpancnopTHeix PHK B GuocunTtese Genka.
VYcnoBust O6uocunrte3a Oenka. KomupoBanwe amuHokucior. Ponb pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
IPOKApUOT U IYKAPUOT. Perynsuus akTUBHOCTU T€HOB y Mpokapuor. ['mmotesa
onepoHa (®. XKaxo0, XK. Mano). Monexynsapuvie mexanusmovl IKCNPECCuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuus 0OMEHHbBIX
npolueccoB B kieTke. Kietounslii romeocras.

Bupycer — HekneTounsie HOpMBI KU3HUA U 00HUraTHbie mapasutbl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamnasa mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanus yenoBeka, kuBOTHbIX, pactenuid. CITNJ, COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

Buoungopmamuxa: unmezpayusi u ananuz 6orvuux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
Ipoepammupyemvie hynkyuu denxos. Cnocobvl 00CmasKu 1ekapcms.



JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. Y. IBanOBCKUM.

Tabmuubr u cxemsl: «buocunre3 Genkay, «l'eHeTnueckuii kKoa», «Bupyce,
«bakTtepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoasl u perymauus. HMutepdaza m  murtos.
Oco0OeHHOCTH TMpOIIecCOB, MpOTEKarmKX B uHTepdaze. IloaroroBka KIETKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHYECKUN),  CHUHTETUYECKHMH WU
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPUOIbI UHTEP(DA3BI.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunsr penmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUINAPAIIIEIBbHOCTD.
Mexanusm pernukanun JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TeromMepaza. XpPOMOCOMHBIA HaOOp KIETKM — KapuoTUIll. JIUIJIOWAHBIA W
ramionHbli  HaOopel XxpoMocoM. ['omonoruuynsie Xxpomocombl. [losoBbie
XPOMOCOMBL.

Henenue wimerku — wmuto3. Craauy MHTO3a W MPOUCXOJAIIME B HHUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUe
MHUTO34.

Perymamua mutorndeckoro nukiia kietkd. [Iporpammupyemas kiietouHas
rubesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHaNbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu kiemox. «llugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKH», «Murtos», «CtpoeHue
xpomocomy, «Permmmkarusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapatbl: «MUTO3 B KIeTKaxX
KOPEIIIKA JTYKa.

JlaGopaTopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpENapaTax».

JlabopaTtopnasi padora «HabmoneHre MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIperapaTax ).

Tema 9. CTpoeHue u GpyHKUHMH OPraHU3MOB

buonornyeckoe pa3HooOpasue OpPTaHHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTpPOEHHUS U JKU3HENESTEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpUOBI, OIAHOKJIETOYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocBsA3p 4acTell MHOIOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHsl M
cucTeMbl opraHoB. OpranusM Kak eauHoe nesoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBarenbHas,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHuyeckas. OCOOCHHOCTH CTPOEHUS,
GyHKIIUN 1 pacroyioKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHU XKUBOTHBIX M YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEH: SIUATEIHAIbHAS,
COCIMHUTENIbHAsA, MbllIeuHasi, HepBHas. OCOOCHHOCTH CTpOeHUS, (QYHKUUH HU
pacIooKEHUSI TKAaHEN B OpraHax KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTHWBHBbIE OpraHbl pacTeHuidl. Opransl H
CHUCTEMBI OPTAaHOB )KMBOTHBIX U yesloBeKa. DyHKIIMHM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactennil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHUU ckeneT. CTpoeHue u
THUIIBI COEIUHEHUS KOCTEN.

JIBr>keHMEe  OpraHu3MoB.  JIBM>KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOUHBIX PACTEHUM:
TPONM3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduekc. CkeneTHple MBIl U UX paboTa.

[Iuranne opranusmoB. llorymomeHue BOAbBI, YIVIEKHCIOIO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUsAMM. lIuTaHune kMBOTHBIX. BHyTpHmosiocTHOE U
BHYTPHUKJIETOYHOE MNHILeBapeHnue. I[IluTtaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble keneswl. lIumeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. J{pixanue >xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe fpixaHue. JlpiIxaTtenbHas OBEPXHOCTb.
XKabepnoe u néroynoe npixanue. JIpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHHUS JIETKMX I103BOHOYHBIX YKUBOTHBIX.
JpixarenbHass cUCTEMaA YelOBEeKa. MeXaHW3M BEHTWIALMHM JETKUX Yy NTUL U
MJIEKOMUTAIOMUX. Perynsamnus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTB y KUBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa IO3BOHOYHBIX JKMBOTHBIX M  yenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpauieHusi. IBOJIIOIMOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepaua v €€ peryJisiius.

Beigenenne y opranumsmoB. Beinenenue y pacrenuid. Beigenenne y
KUBOTHBIX. CoOKpaTuTenbHble Bakyonu. Opradbel BblaenieHus. PunpTpanus,
CeKpelusa U 00paTHOE BCAaChIBaHHWE KaK MEXaHU3Mbl paOOThl OPraHOB BBIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBLAECIMUTENBHON cUcTEMaMU. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHue u (yHKIIMOHHPOBAHHE
Heppona. OOpazoBaHNE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopsI
OakTepuil M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pAacTEHUM.
Kyrukyna. CpeacTsa nacCUBHOM M XUMHUYECKOU 3aIUThl. DUTOHIUBI.

3amMTa y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpOBBI M MX NIPOU3BOJIHBIE.
3amuTa opranu3ma ot OonesHedl. iMmyHHas cucrema denoBeka. KieTouHslid u
I'YMOpaJbHbIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM crerudUUecKuii
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuer, C. Tonerara). BocnnasiutenbHble OTBETHI OPraHU3MOB. Posib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxumocte W perymsauus y  OpraHu3moB. Paszmpaxummocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxuMocTe ©  perynsuus y
pacteHuii. PocToBble BeniecTBa U UX 3HaYCHHUE.

HepBuast cucrema u pedraexropHas peryiasuusi y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTHesbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKUBOTHBIX. OTAENBl TOJOBHOTO MO3ra MO3BOHOYHBIX KHBOTHBIX. Peduekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanpHast peryisiuus U 3HAOKPUHHAsA CUCTEMA JKMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHONM CHUCTEMBI M KX TOPMOHBIL. JleMCTBHME T'OPMOHOB.
B3aumocBs3p HEpBHON W SHIOKPUHHOM cucteMm. ['unotamamo-runodusapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. 1. [1aBnos.

Tabmumpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepun», «lIpocrerimmey», «Opranbl IBETKOBBIX PACTEHHID,
«CuctemMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue CTeOs,
«CTpoeHue JNUCTOBON MIACTUHKN», «TKaHM >KUBOTHBIX», «CKEJIEeT YelIOBEKa,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MBpIl1euHast CHUCTEMAY,
«BpraenurenbHas cucteMa», «HOOKPUHHAS cHUcTeMay», «CTpOEHHE MBIIIIBD,
«MmmyHnurer»,  «Kumeunononoctuele», «CxeMa  NHUTaHUS  PACTEHUI,
«KpOoBEHOCHbBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIPBD»,
«CTtpoeHue minaHapum», «BHyTpeHHee cTpoeHue I0kKaAeBOro 4epssi», «HepBHas
cucteMa poio», «HepBHas cucrema ssarymkum», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MieKonuTaroux», «HepBHas cuctema yenoBeka», «Pedruexcey.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, XKUBBIE 3K3EMIUTIPhl KOMHATHBIX PAcCTEHUH, repdbapuu
pacTeHMil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopynoBaHue ISl IEMOHCTPAIMHN TTIOYBEHHOTO U BO3IYIITHOTO MUTAHUS PACTCHUN,
pacileruieHus Kpaxmaina U OeJIKOB Mo AeicTBUEM (epMEeHTOB, 000pya0BaHUE IS
JIEMOHCTPALMU OIIBITOB IO M3MEPECHUIO KU3HEHHOM EMKOCTU JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEel paCTEHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3ydeHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. Pa3mHoKeHre ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpraHu3MoB: Oecrionoe (BKJtOYas BEreTaTUBHOE) U
nmoyioBoe. Buael  Oecronoro  pa3MHOKEHHUS: TMOYKOBAHHUE,  CIIOPYJISINSA,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KieTkH, wian rametbl. Meio3. Craauu
Meiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
Melo3a W IOJOBOro Iporecca. Melo3 U €ro Mecro B JKU3HEHHOM IMKJIE
OpPTaHU3MOB.

[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y :kuBOTHBIX. [10JI0BBIE XKeIe3bl.
OOpa3zoBaHue U pa3BUTUE MOJOBBIX KieToK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIBHOE pPa3BUTHE JKUBOTHBIX. CHocoOBI
OIUIOAOTBOPEHUS: HApYy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u mooenu mopgoeeneza. Cramguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  npoOieHus.
Jemepmunuposannoe u HedepmuHuposannoe Opoonenue. brnacmyna, munoi
onacmyn. OCOOCHHOCTH NpOOJIEHUS MIICKONMUTAIONIUX. 3apOJIBIINIEBhIE JIMCTKU
(racTpynsanus). 3akiagKa OpraHOB U TKaHEH U3 3apOJIbIIIEBBIX JUCTKOB. B3anMHoe
BIIMSHUE YacTed pa3BUBAIOUIETOCS 3apojbiiia (SMOpHOHAIbHAS HWHAYKIHSA).
3akiagka IUlaHA CTPOCHUSI JKMBOTHOIO KaK  PE3ylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BriusHue Ha >MOpPUOHANTBHOE pa3BUTHE PaA3IUYHBIX
(haKTOPOB OKPYKAIOIICH CPe/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ wmetamopdo3oM y O€CHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bBHOJIOrMYECKOE 3HAYEHHE MPSMOr0 U HEMPSMOIo



pPa3BUTHUS, UX PACHpPOCTPAHEHUE B MPUPOJE. THUIBI pOCTa >KUBOTHBIX. PaKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YesioBeka. CTaauu mocTIMOPHOHABHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepnoasl oHTOreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHnue u paszputue pacteHuil. ['amerodur u cropodut. Meiio3 B
KU3HEHHOM 1MKie pacTeHuil. OOpa3oBaHMe cmop B Mpolecce Meio3a.
['ametorenes y pacteHud. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BOiHOE OIIOJOTBOPEHHUE y IIBETKOBLIX pacTeHui. OOpazoBaHue U
pPa3BUTHE CEMEHU.

MexaHnu3MBbl pETyISIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubl u cxeMmbl: «BereratuBHoe pazMHoOxkeHUe», «Tumbl Oecnosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHANb», «Pa3MHOKEHHE 3BIIICHBDY,
«Pa3zmHOXeHue runipel», «Meio3», «Xpomocombly, «l'ametorenesy», «CtpoeHue
SIMIEKIIETKH U crepMaro3ouia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3Butue», «Pa3zButne Mmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTHe JIATYIIKW», «J|BOMHOE OIUIOJOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue CeMsiH OJHOJOJBHBIX U JIBYJOJBHBIX PAaCTEHUI», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbD», <« KM3HEHHBIM UHKI MXa», <«KHU3HEHHBIM  IUKI
MarnoOpOTHUKAY, « KU3HEHHBIN LIMKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SULEKIETOK |
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYLIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KIETOK HA TOTOBBIX
MUKPOTIpEnapaTaxy.

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHoOB Pa3MHOKEHHUSA BBICHIHUX
pacTeHUu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykd. Pabotsl I
Menpens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Padoter H. K. KonerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM WM PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABI  TEHETHUKU:  THOPHIOJOTMYECKUN,  IIMTOJOTMYECKUH,
MOJIEKYISAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. 1.
BaBunon, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKPEILIUBAHUS.

JlaGopaTtopnas padora «/[po3oduna kKak OOBEKT TI'€HETUUYECKUX
HUCCIIEIOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpenmBanue. IlepBbiii 3akoH MeHngenss — 3aKoH
ennHooOpa3usi THOpUI0B nepBoro nokosjeHus. [lpasuno nomuaupoBanus. Bropoit
3aKk0OH MeHens — 3aKOH pacLIEIUICHUs NpPU3HAKOB. LluTonmornueckue OCHOBBI
MOHOTMOPHIHOTO CKpeIMBaHus. | nI1oTe3a YNCTOTHI raMerT.

AHanuzupytomee ckpenBanue. [IpoMeKyTOUHbIi XapakTep HaclleJOBaHU.
Pacmienienne npu3HAaKoB NPY HETIOJHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpeuuBanue. Tpetuii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleJOBaHUsl ~ Npu3HakoB.  lluTosornyeckue  OCHOBBI  JUTHMOPUAHOIO
CKpELIMBaHUS.

Cuerniennoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXAYy I'e€HaMH. XPOMOCOMHAas
TEOpHsI HACJICCTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONPEIEICHUS 110Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TeTeporaMmeTHslid moj. ['eHeTmueckas
CTPYKTypa MOJIOBBIX XpoMOcOoM. HacnenoBaHnne nNpru3HaKkoB, CLEIVIEHHBIX C ITOJIOM.

['enoTun xak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE IEMCTBHE
reHa. MHOXECTBEHHBI aiienu3M. B3auMonencTBue HeEaUICIbHbIX TI'€HOB.
Kommnementapaocts. Onuctas. [Tonmumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHUS PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a
TakkKe (U3NOJOTUYECKUX TPOIECCOB, TMOBEIEHUS M KOTHUTHUBHBIX (YHKIIHI.
['eHeTnyeckre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOICUCTBUS «XO3IUH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acneKkTbl KOHTPOJSA U
MU3MEHEHUS HaCJIEJICTBEHHON HH(POPMAIIMU B IOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit 1 BTOpo# 3aKoHbI MeHnaens», « Tpetuil 3akoH
Menpens», «AHamusupyrouniee ckpeuiuBaHue», «HemomHoe noMHUHHpOBaHUEY,
«ClLemyieHHOEe HAaclel0BaHUE IPU3HAKOB y Apo3o¢uib», «['eHeTuka monay,



«Kapuotun uenoseka», «Kapuotun gposzodpuns», «Kapuotun mnruusy,
«MHOXECTBEHHBIN aJlJIeNu3M», «B3auMo1eiicCTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMd 3aKOHOB €IMHOOOpa3ws
TUOpUJIOB TIEPBOTO TMOKOJEHUS W paclIeIIeHUs NPU3HAKOB, MOJENb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHUMOTO HACJIEIOBAHUS MPU3HAKOB, MOJENb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckass padora «/3ydyenwe pe3yiabTaTOB MOHOTHMOPHUIHOTO
CKpEUIMBaHUA Y IPO30(UIIBD».

IIpakTuyeckass paGora  «l3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(PUITBD).

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HOpMUPOBaHUM (DEHOTHIIA.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE MPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJICACTBEHHAS.

Mopaudukanronnass W3MEHYUBOCTh. Ponb  cpembl B (GOpMHpOBAHUU
Moau(puKaMoHHOM M3MeH4YnBocTH. HopMa peakuuu mpusHaka. BapuannoHHBIN
pan u BapuarnmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAIIMOHHOM
U3MEHYUBOCTHU.

['eHoTHNIMYECKass N3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTHITHYECKON M3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM Mpolecc — OCHOBA
KOMOMHATUBHON NU3MEHUYUBOCTU. POJIh KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IAHUN
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. BHAbl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBbIE MyTalMHU. SaepHble WU
HUTOIIa3MaTuYeckue Myrtauuu. COMaTUYECKUE U MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHsl HW WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTH MYTALlMOHHOI'O IIpoliecca. 3aKOH TOMOJIOTUYECKHX PSAIOB B
HacnencTBeHHoM m3meHunBoctu (H.M. BaBwiioB). BHesinepHass U3MEHUMBOCTh U
HACJIEICTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJIb dNUSeHemuyeckux @axkmopos 6
HAc1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemoHcTpanumn

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

Tabmuubl u  cxembl: «Buasl u3meHunBocTH», «MoaudukanuoHHas
WU3MEHYUBOCTDBY, «KombOunaTtuBHas U3MEHYUBOCTD, «Meio3,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeloBeKa», « Bumbl mytanuii».



ObopynoBaHue: *KUBbIE U TepOApHBIE IK3EMIUIIPhl KOMHATHBIX PACTCHUI,
pucyHku (dotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BHUIAMH H3MEHYHUBOCTH.

JlabopaTtopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuanMOHHOrO psina U
BapUALMOHHON KPUBOMY.

IIpakTuyeckas padora «Myrtanuu y apo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas mporpamMma HMCCJIEAOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKM  YEJIOBEKa:  I'eHEaJlOTMYECKUU,
OJIM3HETIOBBIH, LUTOT€HETUYECKUN, MOMYJISILIMOHHO-CTATUCTUYECKU,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONPENIECIICHHE TE€HOTHIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[1[IP-ananu3a. HacneacTBeHHbIE 3a00JIeBaHUS UesloBeKa. [ eHHbIE U XpPOMOCOMHBIE
Oone3HN uyenoBeKa. boye3HHM ¢ HaclEACTBEHHOM MPEepacioyioKEHHOCTBIO.
3HayeHUuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a00yieBaHUN 4YesoBeka. MeauKo-reHeTHUeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HEeTHYECKOTO Irpy3a». IDTUUYECKUE ACIEKTHI UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEIIOBEKa K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYyXaromiei cpenpl. ['eneTnyeckas
MIPEAPACIIOIOKEHHOCTD YEJI0OBEKA K MTaTOJIOTHUSIM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotun venoBeka», «MeTolbl U3yYEHHUS] TE€HETUKHU
yesioBekay, «I 'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIA3 POJOCIOBHO.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanuss W CEJIEKUHUs. 3apOKICHUE CEIEKIMU M JOMECTHUKALUU.
Yuenue H. U. BaBwioBa o lleHTpax mTpOUCXOXKIEHUS U MHOT000pa3us
KYJBTYpPHBIX pacTeHui. Ponp cemekumy B CO31aHMM COPTOB PACTEHHUHA M ITOPOJ
#*uBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTHUYECKUX pAJIOB B
HaciaeAcTBeHHOM wu3MmeHuuMBocTH H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl cenekMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM U
VIH/INBUA 1Y AJIbHBIN. DTamnel KOMOMHAIIMOHHON CCJICKIIUU. HcnsiTanne
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUNY C IOMONIBIO OIEHKU
¢dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ moMonibio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PannanmoHHbIN 1 XMMUYECKUNA MyTareHe3 Kak UCTOYHUK MYTalUui Y KyJIbTYPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PENAKTUPOBAHHMS U METOJOB
pexomOunanTHbIX JJHK 17151 momydenust ucxonnoro marepuana AJis CEIeKIUH.

[Tonyuenue HOJIUIIJIONIOB. BuyTpuBugoBas ruOpuan3aIms.
brnu3kopoACTBEHHOE — CKpellMBaHue, wWid  MHOpuauHr.  HepoacTBeHHoe
CKpeluuBaHue, win aytOopuauur. ['ereposuc m ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruGpuausanus. [Ipeogonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMU PACTCHUH U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHre U M3y4YeHUE F'EHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEd g CO3JaHUsl  HOBBIX COPTOB W TUOpHUIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU PeCcypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIYUUeHUs CYUeCmeyiomux U co30anusi HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MoOM 4Hucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCLe008AHUL,
nepeoossix uoeti U NepcneKmMuBHbIX MexXHOI02UM.

JdemoHcTpanumn

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSOB B HACIEACTBEHHONM HU3MEHUYUBOCTH,
«Mertonpl cenexuumy, «OtnanéHnas ruopuan3anusy, «MyTtarenes».

JlaGopaTopHasi padora «/3yueHrue copTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOA0B CEIECKIIUN PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUD».

Ikckypcusi «OCHOBHBIE METOJIbI U JIOCTHXKEHHS CEJIEKIMM PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SCTBO, B J1a00OpaToOpuio
arpOyYHHUBEPCHUTETA WM HAYYHOTO LEHTPA)».

Tema 16. buorexHoi0rus U CHHTETHYECKas1 OHOJIOTHS

OOBEeKThI, UCMOJb3yeMble B OMOTEXHOJIOTMH, — KIJIETOYHBIE U TKaHEBBIC
KYJIBTYPBI, MHUKPOOPTaHU3MBI, 170:¢ XapaKTepUCTHUKA. TpaguunoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJYKTOB,
BUHOMAenne. MukpoOuonornyeckuii cuHte3. OOBEKTHl MHKPOOHOJOTHYECKHX
texHonorui. [IpousBoacTBo Genka, aMUHOKUCIOT M BUTAMHHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUaOIIHUECs B MPUPOie OMOCUHTETHUECKUE MYTH.



Kierounas unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
#*UBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anus ¢  COMATHUYECKHMA
smOpuorene3. Mcmonb30BaHue TrariougoB B CENEKUWU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpPEHME. PekoHCTpyKuus
SMIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIUIAaHTALUU SIEp KIIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUS U  MUKDPOKIOHANbHO2O
DPA3MHOIICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHasg WHXeHepus. VICKyCCTBEHHBIM CUHTE3 TIe€Ha U
KoHcTpyupoBanue pekoMouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmkeHrnss UM = NEPCHEKTUBBI  XPOMOCOMHOM M TI'€HHOM  MHYKEHEPHH.
DKOJOrMYeCKHEe U AITUYECKHUE TPOOJIEMbl T€HHOW WHKEHEPUH.

Menuunackue 6uorexnonoruu. [loctrenomnas uudpopas meaunuaa. I[T1P-
JUArHoCTHKa. MeTaOOJOMHBIM aHanu3, TEHOLEHTPUYECKH aHaau3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCHoJib30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKu
(GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/1aHUs KOMILIEKCHBIX
TKaHEeW COYeTaHUEM TEXHOJIOTHH TpPEXMEpPHOTro OMOmpUHTHUHIra U ckaddonauara
JUIS peIeHus 3a/1a4 IIEPCOHAIU3UPOBAHHON MEIUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C IENbI0 00ecredeHus: KOMOMHHPOBAHHOU
3anThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHME MOJIEKYJSIPHBIX MEXaHHU3MOB
¢ynkuuonnpoBanus PHK-coneprkamumx BUpYCOB, BBI3BIBAIOLIUX OCO0O ONAcHbIE
3a00JI€BaHUS YEJIOBEKA U )KMBOTHBIX.

JdeMoHcTpanuu

Tabmump! u cxemsl: «Vcnonp30BaHuE MUKPOOPTaHU3MOB B MPOMBIILIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHKEHEepUs».

JlaGopaTopHas padora «/3ydyeHne oObeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENbHAS CUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOCTRO)».

11 KJIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE 3BOJIONMUOHHBIX NPeEACTABJICHUH B
ounoJsioruu

OpomonnoHHas Tteopuss Y. Jlapuna. IIpennocwiiku BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb U Hay4dHas aesTenpbHocTh Y. /lapBuna.

JIBrKy1Me CUJTbl 3BOTIOLMH BUAOB 110 Y. JlapBHHY (BBICOKAasi MNHTEHCUBHOCTD
pPa3MHOXKEHHS  OpPraHM3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuntetndeckor Tteopun dBomonuu  (CTD). HewTpanbhas
Teopust dBomonuu. CoBpeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunueit, K. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosne, Y. lapsun, C. C. YerBepukos, 1. U. lImansraysen, Jx. Xonnein, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
npucnocoOsieHnii 'y pacteHuii u >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. lapsunay, «Haxonku Y. lapBunay, «®opmbl 00pbObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KylabTypHBIX (opM
KarmycThl», «[1opoapl JOMANIHUX KUBOTHBIX», «CxemMa 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIEHUS MABMXXYUIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJabTaThl

[Tonynsuust KaKk 3JIeMEHTapHas €IUHHULA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OIICHKM TE€HETHYECKOro pa3zHooOpa3usi W CTPYKTypbl momyisuui. M3meHeHue
reHopoHJa TOMYJSUMU KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DnemeHTapHble (DAKTOPHI (IBIKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHaTthBHass W3MEHUMBOCTh. Jlpeld TreHOB — ciydaiiHbIe
HEHAIpaBJCHHbIE W3MEHEHHUS 4YacTOT ajiened B nonmyaauusx. Oddext
ocHoBatensd. JIpgexm Oymvirounoco 2opaviuika. CHUdCEHUe 2eHemu4yecKo2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3gppexma Opeiigha 2enos 6
oonbwiux U manelx  nonyrayuax. Mwurpammu.  M3omsums  momysisiuil:
reorpaduyeckast (mpocTpaHCTBEHHAsI ), OMoJIorndeckas (pernpoyKTUBHAS).

EcrectBennbiit oTOOp — HampaBisoomui  (akTtop 3BOIOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JABMXKYUIMM, CTaOWIM3UPYIOLUH, pa3pblBalOIIUi
(mu3pyntuBHbii). [lonoBoit or6op. Bo3HMKHOBEHHE U 3BOJIOLHUSA COIHMAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLUU.
Bo3HukHOBeHHE — mpucnocoOieHud y  opraHusmoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocobseHuil y opranu3MoB: MOp(hOIOruuecKue,
duznonornueckue,  OMOXUMHUYECKHE,  MoBeaeHYeckrue.  OTHOCHUTENBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpazoBanue Kak pe3yibTaT
MUKpOsBoMOIMU. M3omsiius — kimoueBod (aktop BugooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000pa30BaHUS: AITOTIAaTPUIECKOe (reorpaduueckoe),



CHUMIATPUYECKOE (3K0IOTHYECKOE), «MTHOBEHHOE (monurIonIU3anus,
rubpuansanus). JJIMTeIbHOCTh 3BOJIIOIMOHHBIX TPOILECCOB.

Mexanu3mbl HOpMUPOBAHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHus1 OMopa3HooOpa3usi. MUKPOIBOJIOLMS M KOIBOJIIOLMS Mapa3uTOB U UX
x03s1eB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTanMoHHasE H3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BuAa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «JIBmxkyiine
CHJIBI 3BOJIIOLUNY, «IKOJIOTHYECKas U30JSIUS MOIMYJIALNNA CEBaHCKON (opemmy,
«l'eorpaduueckass M30ISA1MSA  JIMCTBEHHMIIBI CHUOMPCKOM U JIMCTBEHHMIIBI
naypckon», «llomynsroHHbIE BOJHBI YUCIEHHOCTU XUIIHUKOB U XKEPTBY», «CxeMa
JEHCTBUSL eCcTeCTBEHHOro ot10opa», «DopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«npycTpuanbHell MenaHu3M», «KuBble uckomnaemslie», «IIoKkpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromas OKpacka YKUBOTHBIX»,
«Duznonornueckue anantanuu», «IIprUcHocOOJEHHOCTh OpPraHU3MOB U €&
OTHOCUTENBHOCTHY, «Kpurepuu Buma», «Buabli-aBoitHukun», «CTpyKTypa BUIa B
npupoze», «Crnocobbl BumooOpa3zoBanus», «l'eorpaduueckoe BHUI000pa3OBaHUE
TPEX BHUIOB JaHJBIIIEH», «IKOJOTMYECKOE BHI000pa30BaHHE BUAOB CHHHUL,
«ITonmumnouaer pacteHuit», «KamycTHo-peeuHbld THOPUI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMHA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCIOCOOJICHUI, 4Yydella NTUI[ U 3Bepei
pa3HBIX BHJOB, TepOapwu pacTeHUW ONU3KUX BHUJAOB, 00pPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0EH OJHOTO
BUJIA).

Jlabopatopuasi  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEIbHAS 11€JIeCO00Pa3HOCTHY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOIMS U €€ pPe3yJIbTAThI

Meroasl u3ydeHHs MakpolsBodroUuU. [laleoHTOIOrMYEecKHE  METOAbI
u3ydyeHus oHBomouud. llepexomubie ¢GopMbl U QUIOTEHETUYECKUE  PSAIBI
OpraHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHus s3Bojitouuu. CpaBHeHue ¢GiIopel U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpapuueckue ob6mactu 3emnu. Bupabi-
SHAEMHUKHU U PEJIUKTHIL.



OMOpPHUONIOrMYECKUe U CPABHUTEIHLHO-MOP(]OIOrHUECKHEe METOAbl U3yUeHUs
BOMIIOLMU. ['€HeTMYeCKne MEXaHW3Mbl 3BOJIIOLMM OHTOIEHE3a M IOSBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PyaumMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTUYECKME  METOJbl  M3YyYEHHUsS]  SBOJIIOLUU.
['omonornynsie reHbl. COBpEMEHHBIE METO/ABI MOCTPOEHUS (PUIOT€HEeTHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalli{ U 3BOJIIOLIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOONUU. [Ipunyun cmenvl yHKyull.
HeobOpatuMocTs 3BooLMH. AJanTuBHasg paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLIM Y.

JdemoHcTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. ['ekkenb.

Tabmuupbl U cxembl: «DUIOTEHETUUECKUN DSl JIOIMIAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepbl»,  «Cteronedansy,  «Punnodputey,  «CeMeHHbIE
nanopoTHUkn», «buoreorpapuueckue 30HB 3emian», «Jlpeiid KOHTHUHEHTOBY,
«PenmukTery, «HadampHble cTaguy SMOPUOHAIBHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W AHAJIOTMYHBIE OpraHe), «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0Opbl 4YEJIOBEKAa W IIUMIAaH3e», «l JaBHbIE
HampaBJIEHUS 3BOJIOLUUNY, «OO0II1e 3aKOHOMEPHOCTH IBOJIOLIUNY.

O6opynoBanue: KOJUICKIIUH, TepOapuu, MYJSDKH HCKOMAEeMbIX OCTAaTKOB
OPraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHE *KU3HHU HA 3emule

Hayunbpie rumoTe3bl MPOUCXOXKACHHUS KHU3HUM Ha 3emie. AOHOreHe3 W
naHcrepmus. [[JoHayuyHble IPEACTaBICHUS O 3apOKIECHUU JKU3HU (KPEALOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKIAEHUS KU3HU U €€ ONpOoBEpKeHUE onbiTamu .
Penu, JI. Cniannanuanu, JI. [Tactepa. [IpoucxoxxaeHue >KM3HU U aCTPOOHOIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIMH. [Imanerapnas
(reooruueckas) SBOJIONUA. XHMHUYECKas OdBOTIONUA. AOHWOTCHHBIH CHHTE3
OopraHu4eckux BemecTB u3 Heopranudeckux. Omeir C. Mumepa u I'. HOpu.
OOpazoBanue mnoiaumMepoB u3 MoHoMmepoB. KoamepBarHas rumnoreza A. .
Onapuna, runore3a nepBuyHoro oyiaboHa Jlx. XomnaeitHa, reHeTUYecKasi TUnoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» VY. T'mnGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIETKH.

HUctopus 3emnn u MeroApl €€ wu3ydyeHusd. lckomaemble OpraHUYECKHE
octaTku. ['eoxpoHonorus u e€ wMeroAbl. OTHoOcuUTeNnbHas W abCOTIOTHAA
reoXpOHOJIOrUs. [ €0OXpOHOJIOrnYeCcKast Kajaa: S0HbL, 3Pbl, IEPUOIbI, STOXU.



Hauvanwsuble sTambel opranndeckoi sBosirouuu. [losiBIeHHME HW  3BOJIFOLIHS
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKN KaK aHAJIOT MEePBhIX HA 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapHUOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOUOreHe3). DBONIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOUYHBIX OPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUuH. OCHOBHBIE apOMOPGO3bI
pactenur. Beixon pactenuit Ha cymy. [losiBieHHWe CHOpPOBBIX pPACTEHUH W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpoMCXOXIeHHE IBETKOBBIX
pPacTCHUMN.

OCHOBHBIE 3Tallbl JBOJIONHMH >KABOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIIOLHUS MTO3BOHOYHBIX.
[Mpoucxoxnenue ampuoOuid u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
nturl. [lpunnun xmroueBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMie MO ’paM M MEepuoAaM: apxeu, MPOTEPO30M,
najgeo3oM, Me3030M, KkaWHo3zoM. OOmas XapakTepucThka KiIumarta |
reoJoru4eckux mnpoueccoB. [losiBieHHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yClIOBUS U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — DKOJIOTMUECKHE KPU3UCHI Ipouuioro. IIpuunnHel u
CJIEACTBUSI MAacCOBBIX BbIMHpAaHHI. COBPEMEHHBIN SKOJOTMYECKUA KPHU3HC, E€ro
ocobenHocTtH. [IpoGaema coxpaneHust 6nopazHooOpas3us Ha 3emIie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpunHnumnel knaccupukanuu
oprannu3MoB. OCHOBHBIE CUCTEMATHUYECKHE IPYIIbI OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /[x. Xongeits, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YYEHUIO CaMO3apoXaeHUs Xu3Hm», «Cxema ombita C. Mwmnepa, I'. FOpm»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUM»,  «[ €oXpoHOJIOrMYecKass  IIKaJiay,
«HauanpHble 3Tarnbl OpraHUYeckoi 3BooLUN», «Cxema 00pa3oBaHUsl PYKapHOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpUpoAbD», «CTpoeHue BHpYyCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCINY,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llanopotHukm», «l'oocemMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOTO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KUIIEUHOMOTOCTHBIE,
«IInockue yepBUY, «YnenucroHoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Butne Xu3HU B
apXeuckKou spe», «Pa3BuTHE )XU3HU B POTEPO30MCKON dpe», «Pa3BuTne Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTne KU3HU B ME3030MCKOU 3pe», «Pa3BuTue *Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTr0 MUPay.

O6opynoBanue: repObapuuM pPacTEHU pa3IMYHBIX OTMAEJIOB, KOJUIEKIIMH
HAaCEKOMBIX, BJI&KHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyd4ena ITHL U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJSIKH OPraHUYECKHX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE ~ ONBITOB
Munnepa—lOpu o u3yueHuio abuOreHHOTo0 CUHTE3a OPraHuYeCKUX COCMHEHUN B
HNEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yyeHue W omnmMcaHWE MCKOIIAEMbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydyeHue OCOOEHHOCTEH CTPOECHUS pPaACTEHUM
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOeHHOCTEH CTPOEHHS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl u 3amaun anTponosiornu. MeToabsl aHTPOTIOJIOTHH.

CraHOBIEHUE TPEACTABICHUNA O MPOUCXOXKIEHUU 4elIoBeKa. Pennruo3Hele
BO33peHusa. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MOJI0KEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEJIBHO-
MOpPQOJIOTUYECKHE, AMOPHOTIOTUYECKHE, (br3H0I0T0-ONOXMMHUIECKHE,
noBezeH4Yeckue. OTIIMYMS YEeIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JBuxymire cuiibl ((pakTopbl) aHTPONOTeHe3a: OMOOTUYECKUE, COIUANbHEIE.
CooTHotieHne OMONIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJUMU AHTPOIOTreHe3a. PaHHME ueroBexoOOpas3Hbie 00€3bsHBI
(IPOKOHCYJIbI) M paHHUE IMOHTUIBI — O0IIHE MTPEJIKHU Y€I0BEKOOOPA3HBIX 00€3bsH U
Jo/iel. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JIIoAeH. YeoBEK yMeblil, NepBbIE
U3TOTOBJICHUs OpyAuM TpyzAa. YeloBek NMpAMOXOAALIMNA U NEPBbIM BBIXOJ JIOJACH
3a mpenenbl  Adpuxku. YemoBek reimensOeprckuii —  oOmMIA  TIPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. UeloBEeK HEaHAEPTAIbCKUN
KaK BHUJ JIFOJEM XOJIOAHOTO KiuMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a TmpeaenamMu AQpUKH.
[TaneoreneTrka u NajeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4esoBeKa. EcTecTBEeHHBI OTOOpP B MOIMYJNSIMIX
yenoBeka. MyTannoHHBIH mpouecc U noiaumopdusm. [lonmynsiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «3(PGheKT ocHOBATENs» B MOMYJISIUIX COBPEMEHHOTO
4eJI0BEKA.

Yenoseueckue pacwl. [loHsatue o pace. bosblime packl: eBpomneougHast
(eBpaswmiickasi),  aBCTpajo-HErpouJHAas  (PKBATOpUANIbHAS),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). BpemMs M MmyTH paccelieHHs 4YelOoBEeKa IO IUIAHETE.
EnunctBOo  dyenoBeueckux  pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Tprcroco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSM OKPYXAlOLIEW Cpensl.
Bnusitaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOpPQOJIOTHIO U
($u3MONOTHIO YeIOBeKa.

MexauciuiimHapaple  MeToabl B (u3udeckoil  (OMOJIOTHYECKOi)
AHTPONOJIOTUM.  OBOJIIOLIMOHHAs ~ AHTPONOJOTHS W NAJICOAHTPONOJIOTHUS
4eJI0BEYECKUX MonyJisiuuid. buoconuanbHble UCCIIENOBaHMS TPUPOJBI YEIIOBEKA.
HccnenoBanue KO3BOMIOIUHI OMOIOTHYECKOTO U COLIMAIBHOTO B YEIOBEKE.

JdemoHcTpanumn

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

Tabnuups! 1 cxembl: «MeTosbl aHTPOIOJIOTUNY, «I 0JIOBHOM MO3I YeIOBEKay,
«YenoBexkooOpa3Hble 00€3bAHB, «CKeleT YeaoBeKa M CKeJNeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbI», «/{BHKYIIME CUJIBI aHTPOIIOT€HE3a», « DBOJIOLIMOHHOE
IpEBO  4YENOBEKa», «ABCTpajonurek», «YemoBek  yMmenbli», «YemoBek
NPAMOXOAIIMNNY, «JleHncoBckuid yenoBek» «Heanaepranpubhy, « KpomMmaHbOHIIBIY,
«I[Ipenku yenoBeka», «ITaIbl 3BOJIOLUY YEI0BEKay, «Packl uenoBekay.

OOopynoBaHue: MYJSKM — OKaMEHENIOCTEeM, NpPeaIMEeTOB MaTepuaIbHOU
KyJbTypbl ~TpPEIKOB 4YeloBeKa, penpoaykuuu (dororpaduu) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJEHCKUMHU CIOKETaMU TPOUCXOXKIACHHS YeNIOBEKa,
¢otorpauu HaXOJOK UCKOIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb
yepena 4YelloBeKa M 4Yepena IIUMIAaH3€, MOJEIb KUCTH YEJOBEKAa U KHCTU
HIMMIIAH3€, MOJEIIA TOpCa MPEAKOB YEIOBEKA.

JlaGopaTtopnass pabora «l3yueHue ocoOeHHOCTEH CTPOCHMS CKeJleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKIECHUEM.

IIpakTHyeckas padora «/3yueHune 3K0JOrnYeCKUX ajaiTalui YeIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aUMOOTHOIIEHHSIX OPraHM3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKILei cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun
9K0JIOTUU. CBSI3b KOJIOTUH C IPYTUMH HayKaMHu.



Metoapl skonoruu. IloneBwsie HaOMIOACHMS. DKCIEPUMEHTHl B SKOJIOTHH:
OpupojHble W JabopatopHble. MonaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKPYKaIOIIEH Cpebl: JTOKATBHBIA, PETHOHATBHBIN U TI00ATHHBIN.

3HayeHUEe DOKOJIOTMYECKUX 3HAHUW i1 YEJIOBEKA. DKOJIOTMYECKOE
MHPOBO33pPEHME KAaK OCHOBA CBS3€M 4esnoBedecTBa ¢ Npuponoil. GopmupoBaHue
HKOJIOTHYECKOM KYJIbTYPbI M IKOJIOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Ceseprios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroabl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okosorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: adMOTHUYECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JeWCTBUS 3Kojormueckux (akrtopos. IlpaBuno munumyma (K.
[lnpenrens, ). JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiictBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HAa OPraHu3Mbl. DKOJOIMYECKUE TPYIIIbI
pacTeHUil M >KUBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHalbHasi pPOJIb CBETA.
DOTONEPUOIU3M.

Temneparypa kak skonoruueckuii Qakrop. JleiicTBue Temrepatypsl Ha
opranu3Mmbl. [10OMKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak sxosiormyeckuii ¢akrtop. IlpucrocobneHuss pacteHuid K
nojJiep>kKaHuio0 BojHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHas  TIOANOYBEHHAs, BHyTpuUoOpraHu3dMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucnocoOsieHus OpraHu3MOB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOYHBIE U
TOJUYHbIE PUTMBL. [IpHUcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue o0 JKHU3HEHHOW (QopmMme.
Kusznennsie PopMbI pacTeHU: NEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re00HUOHTHI, a3POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buortnueckue bakTopsI. Bunet  OuoTHueckMX — B3aMMOJCHCTBHIA:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxjaeOHu4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHHUS OpPraHU3MOB B Cpele
obutanus. [I[pyuHIMT KOHKYPEHTHOTO UCKIIFOUCHUSI.

JdeMoHcTpanuu

Tabmuupl U cxembl: «IJkonorudyeckue @axropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEerIoKpOBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE 3KHBOTHBIEY», «DU3MOIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbl o0O0WTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KUBOTHBIXY,
«IKOoCcHCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMA XBOMHOrO Jiecay, «llenun
nuTaHus», «XumHuyectBo», «llapasutusm», «Konkypenuus», «CumoOm03»,
«KommeHncanuszmy.

O6opynoBanue: repbdapuM pacTeHU U >KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTUYECKUX (PAKTOpOB, TepOapuu CBETONHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKITUU TEIIOTIO0MBHIX,
3UMOCTOMKHX, MOPO30yCTOMUMBBLIX PACTCHMM, Uydena NTHUIl U 3Bepei, repdapuu
pacTeHuil, OTHOCAIIUXCA K rurpodurtam, kcepoduram, mMe3opuraM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUIEKIIMN KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX Cpenax,
repOapuu W KOJUIKIIMM PACTeHWH W JKUBOTHBIX, OOJQJAIONIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCIOBUW JKWU3HH, repbapuu u
KOJUUICKIIMM PACTEHUN U KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B Pa3IMUHBIX OMOTUUECKUX B3aUMOICHCTBUSIX.

JlabopaTopnasi padora «BbisiBIeHHE TPUCTOCOOJICHUI OpPTraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnasi padora «BpIsiBIEHHE MNPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTECHUU U3
pPa3HBIX MECT OOMTAHUS.

Tema 8. Dxo0y10rusl BUA0OB U MOMYJIANMMA

OKOJIOTUYECKUE  XApaKTEpUCTHKUA  MOMYJIALINH. [lonynsimuss ~ Kak
Oounonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NUECKUX OapbepoB U
0CcoOeHHOCTe OMONOrUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPbI
nonyJysiiguid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUW: YHUCICHHOCTb, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBasi CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIU.

Dkosioruyeckas CTpykrypa nonyisiquu. OIeHKa YUCIECHHOCTU MOIYJISIIUH.
JlnHaMuKa MmonmyJisiiuyd U €€ peryianvs. bUOTHUYECKMHA MOTECHIMAN MOMYJISALUH.
MopenupoBaHue JMHaAMUKU NOMyIsuun. KpuBble pocTa YMCIEHHOCTH MOMYJISIUU.
KpuBbie BbpkHMBaHMs. Perymisiusi 4YMCICHHOCTH MONYJSUUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IUNIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUOB (I- U
K-cTparerun).

[Tonarue o0 sKoJorMueckod Huie Buaa. MectooOuTanue. MHoroMmepHas
MoJzenb dKosiornyeckon Humm Jx.M. XarumHcoHa. Pa3mepbl 3KOI0rM4ecKou
HuM. [loTeHnmanpHas u peanr3oBaHHAs HULIM.

Bun xak cucrema nomynsuuid. Apeansl BUJIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJEHUS W MUrpaluid >KUBOTHBIX. buosiormueckue
VHBA3UU YYKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cxembl: «IKOJOTMYECKHE XapaAKTEPUCTUKU MOMYJSLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiuum», «Bo3pacTHble  nHpamMuabl
nonyisiiun», «CKOPOCTh  3aceleHusi [OBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzmMammn», «Moaensb 3kosmorndeckort Humu J[x. M. XatunHcoHay.

Ob6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacCeeHUION.

Tema 9. Jxosorust coodmecTB. IKOJIOrHYeCKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MeEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHATBHbBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOMYIIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenum u cetu. AOUOTHUECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3k0ocucTeMax. KpyroBopor BemeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTenu  dKocucTteMbl. buomacca u  mpoxykuws.
DKOJIOTUYECKHE MUPAMUIBI YCcell, OMOMAaCChl i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBbIE CYKLECCUM W UX IMPUYMHBL. AHTPONOr€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnnmakcHoe cooOiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocUcmemvl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€co8, Cmeneu, nyCcmoltb.

AHTpONOreHHbIE HIKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pasznmnuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteMm. [opozackas
dnopa u ¢dayna. CuHaHTpomm3alus TOpPOACKON ¢ayHbl. buonornyeckoe u
XO3SIIICTBEHHOE 3HAYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
sKocuctemax. Ponb kackaonoco sgpghekma u 6u008-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBaHuu 3Kocucmem. IIepeHOC PHEPTUU U BEIIECTB MEXTY
CMEXXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISLUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHM.

Mexanuzmoi 8030eticmaus 3aepA3HEHUll  PA3HbIX munos Ha
cybOpeaHu3MeHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCEUSL.
MeToa0m0THs MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTCHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykrypa  OuouneHo3a»,  «DKocuUcTeMa

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIMOHAIbHbBIC
TPYIINbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BEHIECTB B 3IKOCHCTEME,
«enu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKass MUPAMHIA YUCEID»,
«JKonoruyeckas nupamuyia OMOMaCCh), «IKOJOTHMUECKass MUpaMuia SHEPTUn»,
«O0pazoBanue 6osoTtay, «IlepBuunas cykueccus», «BoccTaHoBlIeHHE Jeca Mmocie
noxapa», «IKoCHCTeMa 03epa», «ArpoleHo3», «KpyroBopor BemecTs u MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypOosKkocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uyydelia MTUIL U
3Bepeil, repdapuu KyJbTypHBIX U JUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJEIIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenne u onucanme ypOo03KOCUCTEMBDY.

JlaGopaTopnas paGora «lI3yuenue pa3HOOOpa3usi MENKHX IMOYBEHHBIX
YJIEHUCTOHOTHX B PA3HBIX 3KOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIMN OnoreoiieHo3 (B 1yOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJOJIbHBINA WM IOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKYpcusl «IDKCKypCUs B arpo’KoCHUCTeMy (Ha MOJe WM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmieranerapHass o0ojiouka 3eMIIM, TNI€ CYUIECTBYET WM
CylIecTBOBaJa >kU3Hb. Pa3BuTHe mpencraBieHuii o onocdepe B Tpyaax . 3rocca.



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

3aKOHOMEPHOCTH CylecTBoBaHusl Ouocdeprsl. OcobenHocTn 6HOchepsl Kak
ri100abHON 3KOCcUCTeMBI. J[MHamudeckoe paBHOBecue B Ouocepe. KpyroopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoaa, a3oTa). PUTMUUHOCTD siBIIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U NIMPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
NYCTBbIHU, TPOIMYECKHUE JIeCa, BICOKOTOPhs. Kinmar, pacTUTEeNbHbIN U JKMBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMANA U
ounochepHbIX QyHKIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. . Bepuanckuii, 3. 31occ.

Tabmumer u cxeMmsl: «I'eocdepst 3eman», «KpyroBopor azora B mpupome»,
«Kpyrosopotr yraepoaga B mpupoae», «KpyroBopor kucimopoma B MpUPOIE»,
«KpyroBopoT Boawl B mpupojae», «OcHOBHbIE OMOMBI cymmy, «Knummaruaeckue
nosica 3emnn», «TyHapay», «Takra», «Cmemanneiii gec», «ILIMpokoIMCTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuueckuii gec.

O6opynoBanue: repdbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u okpy:kaomias cpeaa

DKOJIOTUUECKHE KPU3UChI M MX MpUYMHBL. Bos3nelcTBue uyenoBeka Ha
ouocepy. 3arpszHeHHe BO3AyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX peCcypcoB. MI3mMeHeHne Kiumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIE MPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
Borannueckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHbBIE TPHUHLHUIIBI YCTOMYMBOTO Pa3BUTHUSI YEIOBEUYECTBA M MPUPOIBL.
PanponaneHoe  MPUPOAONONB30BAaHME M COXpaHEHHE  OMOJOTHYECKOIrO
pazHooOpazus 3emuu. OOIIME 3aKOHOMEPHOCTH TJIOOATBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCa U €r0 BEPOSTHBIE MOCIEACTBUS.

Pa3Butre METOMOB MOHUTOPHWHTA pa3BUTHS OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocoepezarowe u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugarowue 00Cmyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. (OcHOBb



sKopeaburumayuu Kocucmem U cnocobos 0OopvOvl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemHuix daKocucmeM.

JdemoHcTpanumn

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsizHeHHe TMouBb», «llapHukoBeIil  3ddexkT», «Ocobo
OXpaHseMbIE TIPUPOTHBIC TEPPUTOPUINY, «MOJEH YyIIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMBIX PACTCHUM W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @eneparun, KpacHoil KHUTH perHoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
oOyJarouMMucs MporpaMM CpelHero oO0mero oOpa3oBaHUsA: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUSI IPOTPaMMBbl IO OMOJIOTUHU
BBIJICJICHBI CIICAYIONINE COCTABJISIONINE: OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
IPAXKIAHCKON UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momueayuu K OOydeHUIO  OHOJIOTHH,
yeleHanpaesienHoe passumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M HMCTOPUYECKUX TPATUIUN Pa3BUTHS OMOJOTUYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOIUXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICJIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  OOpa3oOBaHUs, Haauyue  HNpPABOCO3HAHUS  DKOJOTHYECKOU
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIE TIaHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TIO OMOJIOTHH JTIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C
TPaJULUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HICTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU 1LIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHYHOCTH, NATPUOTU3MA U
YBOKEHHS K 3aKOHY U TMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJCHUIO,
B3aMMHOTO YBa)KEHHUs, OEPEKHOr0 OTHOIIEHUS K KYyJbTYPHOMY HAcleIUuli0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepanuu, MpUpOIe U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOro mpenamera «buomorusy
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTIBITa U OTBITA JIEATEILHOCTH B MPOIECCE peain3allui OCHOBHBIX HampaBIeHUN
BOCIIUTATEIHLHOM ESITEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YJaFOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLHMOHHBIX IpaB U OO0S3aHHOCTEH, yBaKeHUE
3aKOHa U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITENIBHOCTH NPH CO3/1aHUU
y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
OMOJIOTHYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsITh COOCTBEHHYIO TO3UIMI0O [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOIO
B3aMMOJCHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOTHEHUS
y4eOHbIX, TI03HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBaXKHUTEIBHOIO
OTHOIICHHUA K MHEHHUIO OIIMOHEHTOB MpU OOCYXXICHHUH CIOPHBIX BOIPOCOB
OMOJIOTHUYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM E€ATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IHEPE]
Ponuuon, ropmoctn 3a cBOM Kpal, CBOO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOAHOMY HACIIECUIO U MaMSITHUKAM MPUPOJIbI,
JNOCTHKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYJIE;

CIIOCOOHOCTH OLIEHUBATh BKJIQJ POCCHUHCKHMX YYEHBIX B CTAaHOBJIEHUE U
pa3BuUTHE OWOJOTWH, MOHUMAHUS 3HA4YEeHHs OHMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujaeiiHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OtedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUIICKOIO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCThH OIICHMBATh CHUTYAallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUS 1IEHHOCTEH CEMEMHOW JKM3HU B COOTBETCTBUM C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MOHMMAaHUE YMOILIMOHATILHOTO BO3/IEHCTBUS KUBOW MIPUPOIBI U €€ IIEHHOCTH;



TFOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHMUA KYJILTYPbl 310POBbS H
IMOIUOHAIBHOTO 0J1ar0MOTyYH:

NOHMMAaHUE W peanu3alus 370poBOro U 0Oe3omacHoro oOpa3a >KU3HU
(3m0poBOe  mHUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TPaBUJI W HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryisipHas (¢uznyeckas
aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUICHUS K
COOCTBEHHOMY (DM3UUYECKOMY U MICUXHUYECKOMY 3/I0POBBIO;

NOHUMAaHUE UEHHOCTH TPAaBWJI HHJIMBHUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HAaHHE TOCTEACTBUM W HENPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOM M COLMAIBHOMN
HANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MIIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

MHTEpEC K pa3IMuHbIM cdepam npodhecCHuOHaNbHOU JEATEILHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun ©  peann30BHIBATH
COOCTBEHHBIE KU3HEHHBIC IJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa30oBaHUI0O U CaMOOOpPA30BAHHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS S

IKOJIOTUYECKU IIEJIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KAaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICEHUE YPOBHS JKOJOTMYECKOM KyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYIKOB UM OLIGHKM MX BO3MOXHBIX TOCIEACTBUN A
OKPYXaroLEen Cpeabl;

OCO3HaHHE TJ00ATbHOTO XapaKTepa SKOJOTMYECKHUX MpOoOJeM W MyTed HX
peLIeHHS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyYEHUU OUOJIOTUHU
3HAHUSI W YMEHUS TMpU pEHIeHUH NpoO0seM, CBSA3aHHBIX C palMOHAIbHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TPaBWJ  TOBEIEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXpPAaHY BHJIOB,
IKOCUCTEM, Orochephl);

aKTUBHOE HENpUsITHE JEHCTBUN, MNPUHOCALIMX Bpel  OKpYKarolleu
NPUPOIHON cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONMPUATHBIE SKOJOTHYECKUE
NOCIIEACTBUSI IPEANPUHUMACMBIX JIEHCTBUH U MPEAOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEATENBHOCTH 9KOJIOTMYECKOM HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYAaCTHUIO B IIPAKTUYECKON JNESITEIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOM IPAKTHKH, OCHOBAHHOTO HA JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEICTBa
B3aUMOJICUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;

NOHMMaHHE creuu(uKy OWONOTHMH KakK HayKH, OCO3HaHUS €€ poju B
(OpMHUPOBAHNN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IPEJCTaBICHUsS 00 OKPYXAlOUIEM MHUpPE KaK O €IWHCTBE IPHUPOABI, YEJOBEKA U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXpPAaHEHUS IIPUPOJIHOIO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0Oecrie4eHnss HOBOT'O YPOBHS pPa3BUTHS MEIULMHBI, CO3JAAHHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOJA U3 IIOOAIBHBIX HKOJIOTUYECKUX MPOOIeM U
o0OecrieueHHuss  Tepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYyYEHUU OMOJOIMYECKMX 3HAHMH B LEJAX
NOBBIIICHUS] OO0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PYHKIMOHAJIBHOM I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
IIPU U3Y4EHUH OMOJIOTUHY;

IIOHMMaHUE CYIIHOCTH METOJOB MO3HAHUSA, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMmble 3HaHWs JJIsi aHajiu3a u
OOBSICHEHUS ABJICHUIN OKPYXKAIOLIET0 MUpa U MPOUCXOIANIMX B HEM H3MEHEHMIA,
YMEHHE JeNlaTh OOOCHOBAHHBIC 3aKJIIOUYEHHS HAa OCHOBE Hay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIBI0 TIOJIYYEHMsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS I
peleHust Ipo6JieM B peabHBIX )KU3HEHHBIX CUTYAILINAX;

OCO3HAaHME LIEHHOCTHM HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPBIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUI 1O OHONOrMHM B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHMs ydyeOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYYHbIC MOHSATHUS, OTPAXKAIOIIKe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHCIU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIus, SIBJICHUE, MPOLECC,
cUCTeMa, HayuyHbIM (haKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UccleloBaHue,  HaOJIIOJIEHHE,  M3MEpPEHUEe,  OSKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHbIC Yy4eOHBbIC JEUCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrnieunBaroIue dbopmupoBanue (GyHKIIMOHATBHOU
rPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYyYaroUuIuxcs; CIOCOOHOCTD
o0yyaromumxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHPOBO33pEHUYCCKHE 3HAHWS W  YHUBEpCaJbHbIC YYCOHBIC JCHCTBUS B
MO3HABATEILHON U COLIMAIBHOM MPAKTHKE.

B pesynprate wu3ydeHuss OHOJOTMM Ha YPOBHE CpeIHEro oOIIero
obpazoBaHusi y oOydaromerocs OyayT chOpMHUPOBaHbI  I10O3HABATEJIbHbBIC
yHUBEpCallbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIC YUCOHbIC
NEUCTBUS, PEryJIsTUBHbIE YHHUBEpCAJIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHAas
NEeSATEeTLHOCTD.

MeramnpeaMeTHbIE PE3YJIbTaThl OCBOCHHS MPOTPAMMBI CPEAHETO OOIIETO
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCAJIbHBIMH y4eOHBIMU NMO3HABATEJILHBIMH
AefCTBUSIMM:

1) 6a3oBble JJOrHYeCcKHe IeiliCTBHS:

CaMOCTOSITEIbHO  (OPMYJIHPOBATh W AKTyalIH3UpPOBaTh  MpolIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JOTHYECKOTO MBILIICHUS
(aHanmu3a, CUHTE3a, CPABHEHHUS, Ki1accu(uKaum, 0000IIeHNs ), PACKPbIBATh CMBICI
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIMBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OMpeNeNsaTh LeNu JeATeNIbHOCTH, 3a/laBas MapaMeTpbl M KpPUTEPUU HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE TTOHSATUS JUTsl O0OBsICHEHUS (DAKTOB U SIBICHUHN
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE paCCY>KIEHUsl (UHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PAacCMATPUBAEMBIX
SIBIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHHS;

MPUMEHSTh CXEMHO-MO/ICIIbHBIE cpencrtBa IS IIPEICTABIICHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIIEHWUH B M3y4aeMbIX OMOJOTUYECKHX OOBEKTax, a



TakK€  NPOTUBOPEUMI  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMALIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUsA MPOOJIEMbI C YYETOM aHaIU3a UMEIOIIUXCS
MaTepHalbHBIX U HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTBH KOPPEKTUBHI B JIEATEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PELICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U POCKTHON JEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHSI TPAKTHYECKUX 33724, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCIONB30BaTh pPAa3jMyYHble BUABI JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro WHTEpPIpEeTalMH, MPEoOPa30BaHUIO M NPHUMEHEHUI0 B Y4YeOHBIX
CUTYallUsX, B TOM YUCJIE MPHU CO3JaHUH YUEOHBIX U COLUATBHBIX TPOEKTOB;

(dopmMHUpoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJe€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSMHU U METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIHHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBIISAITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M UM aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HaXOAUTb apryMEeHThl AJIs J0Ka3aTelIbCTBa
CBOMX YTBEPX/ICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBAaTh MOJYYCHHbIE B XOJE pEUICHHWs 3aJaud pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[MsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh LIEJCHANPABICHHBIA MOMCK INEPEeHOca CPEJCTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO M MPAKTHYECKYIO O0JIacTH
KHU3HEIEATEIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE TMOIXObl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 33a4H, AOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ naopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMaIuu (Tekcre yueOHOTo
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEparype, OWOJIOTMYECKUX CIIOBApsAX U
CIPaBOYHHUKAX, KOMITBIOTEpHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHaIM3upOBaTh



WH(OPMAITUIO PA3TMYHBIX BUOB U (HOPM MIPEACTABICHHS, KPUTUUIECKHA OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMPOBATh 3aMPOCHl U MPUMEHSATh PA3TUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MH(PopMaru, HEOOXOAUMOM MJI BBITOTHEHUS YYCOHBIX
3ajay;

npUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMalbHYIO  GOpMy  MpEACTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, Tpauku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIM S3bIK B KayecTBE CpeAcTBa mpu paboTe ¢
ouosiornyecko uH(OpMaIrMel: TPUMEHATh XUMHUYECKHEe, (QU3NYEeCKue U
MaTEMaTUYECKUE 3HaKW W CUMBOJIBI, (HOpMYJbl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PACTO3HABaHWA W 3amUThl  WHOOpMAaIuH,
HH(pOpPMAITMOHHOM 0€30MaCHOCTH JTMYHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) ob1menne:

OCYIIECTBIISTh KOMMYHUKAIINH BO BCeX c(hepax >KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WJIM JIMCKYCCHUU MO CYIIECTBY 00CYyX)AaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIbHO BBIMIOJHEHUS TMpeiaraeMoun
3a/1aud, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCThH MO3UIMH JIPYTrUX YYaCTHUKOB
JMajora WA JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOIICHHs, MOHUMAaTh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOHPJIMKTHI U BECTH MEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBHS, TMTOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOSCETHUKY
U B KOppPEeKTHOU hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAsl IesiTeJIbHOCTh:

MOHUMATh M HCIOJIL30BATh MPEUMYINECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThI MPH PEIICHUH OMOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUSI PU PELICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH KaX/I0T0 4jieHa KOJIICKTHBA;



IPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacrpenenatb pojid ¢ Y4ETOM MHEHHM Y4YaCTHHKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJIAJAa M KaXXJOTO YYaCTHMKA KOMAHIbl B
001t pe3ynbTaT no pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHMBATh HJAEH C TO3MLUHWA HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBj1aieHre YHUBEPCANbHBIMH PeryJssTUBHBIMHU ACHCTBUSMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIS BBIABICHUS TpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YY€OHbIX CUTYaIUsIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBMSX M IOCTYIIKax II0 OTHOLIECHHIO K KMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POpMYIMpPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTeIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO  COCTaBJATh IUJIAH PEIICHHs MNpoOJeMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOU HPYyAUIUMU B
pa3HBIX O0JIaCTAX 3HAHMWM, MOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISM;

BJaJeTh HAaBbIKAMU  [IO3HABATEJbHOM  pedrekcuu Kak  OCO3HaHUsA
COBEpLIAEMBIX JACHUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTaTOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OLIEHMBATh PUCKM U CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @pPU aHalIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsTHE ceOs ¥ APYTUX:

IPUHUMATH Ce0sl, TOHUMAsl CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHMBBI M apryMEHTBl APYIMX IIPU aHaIu3€ pe3yJbTaToB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYrOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IbTATDBI

[IpenMeTHble pe3yabTaThl OCBOEHUS COJECpXKaHUS Y4eOHOro mpeaMeTa
«buonorus» Ha yrayOn€HHOM ypOBHE OpPHUEHTHUPOBAaHbI Ha oOecreueHue
npopuapHOro  o0yueHuss  oOydaronuxcss — Owojormv. OHHM  BKJIIOYAIOT:
cnenuduueckue A OMOJIOrMU HayYyHbIE 3HAHUSI, YMEHHUS U CIIOCOOBI IEHCTBUM 110
OCBOCHHIO, MHTEPIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JACSITEILHOCTU T10
MOJYYEHHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX, a TAKKE B
peanbHBIX KU3HEHHBIX cuUTyalusx. [IpenmeTrHble pe3ynbTaThl MNPEACTaBICHBI 1O
roJaM U3y4YEHHUs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buosnorus» B 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MPUPOJbl M  PEUIEHUU MpoOJeM  PalMOHAIBLHOIO
IPUPOJIOTIOIB30BAHUS, O BKJIAJIE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OuoJIoTHY;

BJAQJICHHE CHCTEMON OWOJIOTMYECKUX 3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIye OUOJOTHYECKUEe TEPMUHBI M TOHATHUS (PKU3HB, KJIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOHU3BEIICHUE,
HACJIEICTBEHHOCTh, W3MEHUYUBOCTb, POCT U pa3BUTHE), OUOJIOTMYECKHUE TEOpUU
(knerounas teopus T. IlIBanna, M. IlIneiinena, P. BupxoBa, XxpoMocOMHas TEOpHs
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBuioBa — o 1meHTpax
MHOTO00pa3usi U MPOUCXOXKIACHUS  KYJIbTYPHBIX  pPAcTEHUM),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHUS, PACILEIJIEHUSI, YUCTOThI TaMer,
He3aBUCUMOTO HacinefoBanuss [. MeHgens, TOMOJOTMYECKMX PSIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Basunoga), MIPUHLIATIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO ITO3HAHMS, HCIIOJIb3yEMbIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCAHHME, W3MEPEHUE,
HaOJFOICHNE, SKCTICPUMEHT);



YMEHHE BBIACATH CYHIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUSI OPTraHOB U CUCTEM
OpPraHOB pacTEHUIl, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB >KU3HEACATEIHLHOCTH,
NPOTEKAIOIIMX B OPraHW3Max PAaCTeHWUM, KUBOTHBIX M YEJIOBEKa, OMOJOTHMYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0O0JIM3M), MPEBpAILEHUSI YHEPTUH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, GOTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, Mei03a, TaMeTorenesa, sMOpPHOreHe3a, NoCTAIMOPHOHAILHOTO Pa3BUTHS,
pPa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHs ~ OpraHuzMa  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOMJAMHU KIETKH M HUX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW M WX (QYHKIUSIMH, MEKIY
OpraHamMM M CHCTEMaMH OpPraHOB Y pAacTeHM, >KMBOTHBIX M 4YeJlOBeKa U MX
(GYHKIMAMU, MEXIy CHCTEMaMH OpPraHOB M UX (YHKIHMSIMH, MEXAY dTarnaMu
oOMeHa BEelIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
3TalaMu SMOPUOHAIBLHOTO PAa3BUTHUS, T€HOTUIIOM U (HEHOTHUIIOM, (PEHOTUIIOM U
dakTopamu cpeibl OOUTaHUS;

YMEHHUE BBISBISATh OTIIMYUTENbHBIE MPU3HAKU KHUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHuil, KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CHUCTEMaTHUYECKUX TPYIIIL;

yMEHHUE peuiatb OMOJOTHYECKUE 3a/1a4H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMBIMU OMOJIOTHYECKUMU MPOIIECCaMU U SABICHUSIMH, J€JaTh
BBIBOIbI ¥ IIPOTHO3bI HA OCHOBAHUU TIOJTYYE€HHBIX PE3yJIbTATOB;

YMEHHE BBIMOJIHATH J1A0OpAaTOPHBIE M MpPaKTHYECKHE paboThI, COOIIOAAThH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OKCIEPUMEHTAILHBIMU
cpeacTtBaMu, (GOpMyNIHpys Ielb HCCIeIOBaHUS, aHAJIM3UPOBATh IOJyYEHHbBIE
pe3yJIbTAThI U IeTaTh BBIBOBI;

YMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKONW PabOTe Mo OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJyYEHHbIE  pe3yibTaThl Ha  yYCHHUYECKUX

KOH(pEpEeHLIUSAX;
YMEHUE OIICHWBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
o0Oactu ounoyiorun u MEIUIAHBI (KJIOHMpOBaHHUE, HCKYCCTBEHHOE

OIIOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHWUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHaNIbHOM
JESTEIIbHOCTH B 00JIACTU OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO34KCTBA, MUILEBOIM MPOMBIIIJIECHHOCTH, YIIyOIsITh MMO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOdEeccCuu u
NpOAODKEHHE OMOJIOTMUECKOTO O00pa3oBaHMsA B  OpraHU3alldsiX CPEIHErO
PO eCCHOHATILHOTO U BHICIIETO 0Opa30BaHUs.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs ydeOHoro mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHMH B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOMN
KapTHUHBl MHpa, B TO3HAHUM 3aKOHOB MPHUPOJBI U PEIICHWH 3KOJOTHYECKHX
npoOyieM 4YelnoBeYecTBa, a TaKkKe B PEIICHHH BOIMPOCOB PALMOHAIBHOIO
IPUPOIOTIONB30BAHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
0011IeCTBY, YEJIOBEKY, O BKJIaJIE POCCUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

YMEHHE BIAJETh CHUCTEMOW OMONOTMYECKUX 3HAHWUU, KOTOpas BKIIOYAET
ompezeNieHuss W TMOHMUMAaHHE CYIHOCTH OCHOBOIMOJArarolux OHOJOTHYECKUX
TEPMUHOB M TOHATUN (BHJ, 3KocucTeMa, Ouocdepa), OHMOJIOTHYECKHE TEOPUH
(oBomrorimonHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHS SBOJIOINH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx u HanpasieHUsx 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecus J[x. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoactsa K. M. bospa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM THpaMUIIbl DHEPIruM), runore3bl (rumore3a «vupa PHK» V.
['unbepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HaHMI,
UCIIOJIb3YEMBbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSAX KUBBIX 00BEKTOB U HKOCHCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOocOO0aMu BBISBJICHUS U
OIICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOIr€OLIEHO30B,
IKOCUCTEM H Omochepbl, CTAOMIM3UPYIOMIETO, ABMXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPHUUECKOTO U CUMIIATPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS IBIDKYIIUX CHJI DBOJIIONUY HAa TEHO(MOH]I TOMYJISAINH,
MIPHUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOUTaHusl, YepeOBaHUsl HaIpaBICHUN
3BOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY NPOILECCAMH 3BOIIOIHH,
JIBWOKYIIIMH CHUJIAMH aHTPOIIOTE€HE3a, KOMIIOHCHTAMHU Pa3lIMYHBIX SKOCHUCTEM U
MIPUCTIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTENbHBIE  TPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpelie oOuTaHus, aOMOTHYECKUX M OMOTHYECKUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3€  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAaHMSI, EAUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
IKOCHCTEM KaK YCJIIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA;

yMEHHUE peniaTh OMOJOTUYECKUE 3aa41, BBISIBISTh TPUUUHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYEMbIMU OMOJIOTMUECKUMU MPOLECCAMU U SBJIICHUSIMU, J1€71aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHATH J1a0OpAaTOPHBIE M MpPaKTHYECKHE paboThI, COOIIOAAThH
npaBuiia mpu padoTe ¢ yueOHBIM U TAO0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSITh HUX OKCHEPUMEHTAIbHBIMU
cpenctBamu, GOpMyaupys Iejb MCCIENOBaHUS, AHAIU3UPOBATH IOJYYECHHbIE
PE3YJIBTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKONW PabOTe Mo OMOJIOTHH,
OKOJIOTUM U METUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHbIE  Pe3yJIbTaTbl HAa  YYEHUYECKHX
KOH(EPEHITUSAX;

YMEHUE OIEHNWBATh THIOTE3bI M TEOPUH O TTPOUCXOKICHUHN JKU3HU, YETOBEKA
U 4YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0aX MpeAoTBpalleHUs
rJ100aJpHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHanbHOU
NEeSATEIbHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONIb30BAHUS, MEUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIHCKOTO XO35AWCTBA, MHUIIEBOMN
MPOMBINIUICHHOCTH, YTIyOJIATh TI03HABATEILHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccu U MPOJOJIKEHHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CpPEAHEro MpPopeCcCUOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1
2 JKuBbIe cCTEMBI U UX U3YUYCHHE
3 buonorus kinetku 0.5
4 XuUMHUYeCcKasi OpraHu3arus KJIEeTKA 10
5) Crpoenuie u GyHKINHU KIETKA 8
6 OOMeH BellecTB U MpeBpalleHnue S HEPTUH B 9 1
KJIETKE
7 Hacnencreennas uapopmanus u 9 05
peanuzans e€ B KJIETKe
8 JKu3HEeHHBIA UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U 5 05
M3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 Cenekiust OpraHu3MOB 4 1
16 BroTtexHonOTHs ¥ CHHTETHYECKast OMOJIOTHs 4
17 PesepBHOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
1 3apoxJeHNe U pa3BUTHE IBOJTIOLUOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUU
MuKpo3BOIIOLHS U €€ PE3YNIbTAThI 14 2
MakpoaBosmronus 1 €€ pe3yabTaTbl 6
[TpoucxoxaeHue U pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTAaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karolleu cpenou
7 Opranusmesl 1 cpesia 0OuTaHHs 1.5
8 DKOJIOTHUS BUJIOB U TOMYISIUN 0.5
DKoJorusi CoO01IECTB. DKOIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — riobanbHast sKocucTemMa
11 UYenoBek u OKpyxaroias cpeaa
12 PeszepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Buosorus kak KOMIUIEKCHAsI HayKa M KaK
4acTh COBPEMEHHOT0 00IIIecTBa

JKuBEIE CHCTEMEI U UX CBOMCTBA

YpoBHEBas OpraHu3anus ;KUBbIX CUCTEM

HcTopust OTKPBITHS U U3YYEHHUS KIIETKHU.
Knerounas teopus

Mertoabl MOJIEKYJIAPHON U KJIETOYHON
o6uonoruu. [IpakTrueckas padora
«M3y4eHre METOI0B KJIIETOYHOU OMOJIOTHH
(xpomaTtorpadwus, 3nexTpodopes,
nuddepeHnraibHoe IEHTPUGYTUpOBaHUE,
[TLIP)»

0.5

XUMHYECKUHN COCTAB KJIETKHU

MuHepasbHbIE BEIIeCTBa KIETKU, UX
Ouonoruyeckas poib

Oprannydeckue BENecTBa KICTKH — OCIKH.

JlaGopaTopHas pabora «OO0Hapyx)eHne
OeJIKOB C TTOMOIIIbIO KAY€CTBEHHBIX
peaKuuii»

0.5

CgoiicTBa, K1accupukanus u GyHKIIHH
0enKoB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KICTKU —

10
YTIIEBOIbI

1 Opranuyeckue BenecTBa KIeTKH —

JTUTIV BT
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGopaTtopHnas pabora «HcciaenoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JTUYHBIX OPTaHU3MOBY

13 Crpoenue u pyakuuu ATOD. Jlpyrue
Hykieosuarpudocdars (HTD)

14 CexsennpoBanue [JHK. Merosst
T€HOMHKH, TPAHCKPUIITOMHUKH, TPOTCOMHUKHI

15 MeTozsl CTPYKTYpHO#M OHOJIOTHH

16 Tunel knerok. [Ipokapuornyeckas KieTka
CrpoeHnue 3yKapruOTHUYECKON KIIETKHU.

17 [IpakTuueckas padora «M3yyeHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KISTKH
OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckas padora «M3yuenue 05
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKax»

[TomyaBTOHOMHBIE OpPTraHOUABI KJIETKU:

20 MHUTOXOH/IPHH, TUIacTH L. JIJabopaTopHast 05
pabota «/ccnenoBanue mia3Mon3a u '
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

21 HememOpaHHbIe OpraHOUIbI KJIETKH

22 Crtpoenue u GyHKIHH sapa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«V3ydyeHune cTpoeHus KJIIETOK pa3ImIHbIX
OpPTaHU3MOB»

0.5

24

ACCUMUIISITINS ¥ TUCCUMILISALINS — JBE
CTOpOHBI MeTaboau3Ma. Turmbl ooOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTuTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WU
KaTaasbl)»

25

DepMEHTAaTUBHBIN XapaKTep PeakLui
KJIETOYHOTO MeTabonmu3Mma. JlaboparopHas
pabora «3yuenue hepMEeHTaTUBHOTO
pacIeryieH s IepoKCHIa BOAOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

Benku-akTuBaTOpHI U OENKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT OOMEHa BEIECTB

28

dortocunTes

29

Xemocunres. Jlaboparopras pabota
«CpaBHeHHe TpoLeccoB pOTOCHHTE3a U
XEMOCHHTE3a

0.5

30

AHa3poOHBIC OpraHu3Mbl. Buibl OpoxkeHusI.
JlaGopaTtopHnas pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUS U JTBIXAHUS

31

AspoOHBIE OpraHU3MBI. JTaIlbl
SHEPreTHYECKOro oOMeHa

32

DHeprus MEeMOPaHHOTO TPaIueHTA
npoTtoHoB. Cunte3 AT®: paborta




npoToHHOU AT®-cuHTa3bI

33 Peakiiun MaTpudHOTO CHHTE3a
34 Tpanckpunuus — matpuussiii cuHTe3 PHK
35 Tpaucasus u e€ dTambl
36 Konnposanue amuHOKuCI0T. Posb
pubocom B OnocuHTe3e Oenka
37 Opranuzanus reHoMa y mpoKapuoT u
JYKapUoOT
38 MonnekynsipHble MEXaHU3MBbI SKCIIPECCUHI
TEHOB Y 3YKapHOT
Bupycbl — BHekJIeTOUHBIE (POPMBI KUZHU U
39 obnuraTHbIe Mapa3uThl. [IpakTHyeckas 0.5
pabota «Co3anue MoJIeiH BUPycay
40 BupycHsle 3a601eBaHus yelloBeKa,
JKUBOTHBIX, PACTCHUH
41 HanorexHomorny B OMOJIOTUN U MEIUILINHE
42 JKu3HEeHHBIA UK KIETKA
43 Matpuunslii cunte3 JJHK
XpomocoMsl. JITaboparopHas pabora
44 «M3y4eHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»
45 JleneHue KIETKU — MUTO3
Tunel kneTok. Kapuokunes U IUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»
47 Peryssiiust ')KU3HEHHOTO IUKJIA KIETOK




48

OpranusMm Kak eIMHOE LIETI0e

Txanu pacrenuii. JlabopaTopHas pabora

49 . - 0.5
«M3ydyeHune TkaHel pacTeHUI»
TxaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas paborta «3ydeHue TKaHeH 0.5
KHUBOTHBIX»
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «/3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBr>KeHre OpraHu3MoOB

o4 [Iutanue opranu3MoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTebHAs CHCTEMA YeTIOBEKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YenoBeKa

58 TpaHcopT BENIECTB y OPraHU3MOB

59 KpoBeHocHas cuctema 1o3BOHOYHBIX
KHUBOTHBIX U YEJIOBEKA

60 Brinenenue y opranu3zmMoB

61 3ammra y OpraHu3MoB

62 NMMyHHas cucTeMa 4eoBeKa

63 PaznipaxuMOCTh U perymnsuus y
OpPTraHU3MOB

64 I'ymopanbeHast peryasus 1 SHI0KpUHHAs

CHUCTEMA XUBOTHBIX M YCJIOBCKA




65

DopmBbl pa3MHOKEHUS OPTaHU3MOB

66

[TonoBoe pa3MHOXKEHUE

67

Meiios

68

I'amerorenes. OOpa3oBaHHe U Pa3BUTHUE
MOJIOBBIX KJIETOK. JIabopaTopHas paborta
«M3ydeHune cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»

0.5

69

NuauBuayanbHOe pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70

3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBBIX JIUCTKOB

71

Poct Pa3BUTHUC KUBOTHBIX.
JlaboparopHast paboTa «BbIsiBIeHHE
NIPU3HAKOB CXOJICTBA 3apPOIbIIICH
MI03BOHOYHBIX KMBOTHBIX»

0.5

72

Pa3sMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHHS BBICIIUX PACTCHUID»

0.5

73

HcTopust cTaHOBJICHUS U Pa3BUTHUS
TEHETUKH KaK HayKH

74

OCHOBHBIC TIOHSITUSI © CUMBOJIBI TEHETHKH.
JlaGopaTtophast pabota «JIpo3zoduia kak
O00BEKT TeHETUICCKUX HCCIICIOBAHUIN

0.5

75

3aKOHOMEPHOCTHU HACIEAOBaHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpelnuBanus y apo30¢uibr”

0.5




]_[I/ITOJIOI‘I/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I[[HOFO

76 1
CKpEIIMBAHUS
77 AHanusupyrouiee ckpeniuBanue. Hermomnnoe 1
JOMHHHUPOBAHHE
JurunbpumHoe CKpenmrBaHue.
78 [IpakTuueckas padota «M3yueHue 1 05
Pe3yNIbTaTOB IUTHOPUIHOTO CKPEIIUBAHUS '
y JpO30(QHIIBD)
79 [{uTonmornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEIIMBAHUS
80 CueruieHHOE HaceI0BaHUE PU3HAKOB 1
81 XPpOMOCOMHasI TEOPHS HACIIEACTBEHHOCTH 1
82 I'eneruka moma 1
83 I'eHoTHII KaK 1eJIOCTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTUS 1
pacTeHHi, ’KUBOTHBIX U YEJIOBEKA
85 H3MeHunBOCTh pHU3HAKOB. Buabl 1
U3MEHUYUBOCTH
86 MopaudukarmonHas ”3MEHUYNBOCTh 1
BapuauvoHHbIN psif U BaApUaLIMOHHAS
kpuBas. JlabopaTopHas paborta
87 «HccnenoBanmne 3aKOHOMEPHOCTEN 1 05
MO (PUKAITIOHHOM U3MEHUYUBOCTH. '
[TocTpoeHne BapHallMOHHOTO psifa U
BApUAIMOHHOW KPUBOM»
88 I'enoTunmyeckast 3MEHYUBOCTD. 1
KombOunatuBHast U3MEHUUBOCTD
89 MyTanuoHHas U3MEHYHBOCTb. 1 0.5




[IpakTuueckas pabora «MyTtaun y
Jpo30¢uIIbI (Ha TOTOBBIX
MHUKpOIIpenaparax )»

90

3aKOHOMEPHOCTH MYTAI[MIOHHOTO IIPOLIECCa.
ONUreHeTHKa U SIIUT€HOMUKa

91

['eneruka yenoBeka. [IpakTudeckas pabora
«CocraBiieHue U aHAJIN3 POIOCITOBHOM

0.5

92

MeTtoapl METUIIMHCKON T'€HETUKH

93

3HaquI/Ie MeI[HI.[PIHCKOfI TCHCTHUKU B
HpeI[OTBpaH_IeHI/II/I " JICUYCHHUHU I'CHCTHUYCCKUX
3200J1€BaHUI YEJIOBEKA

94

OCHOBHBIE TIOHSITHS CEICKIIHU.
JlaGopaTopHas paborta «3ydeHue copToB
KYJIBTYPHBIX PACTEHUN U IIOPOJ] JOMALTHUX
KHUBOTHBIX»

0.5

95

MeTompl CeeKIIMOHHON paOOTHI.
JlaGopaTtopHnas pabota «/3yueHne MeTo10B
CEJIEKIIUU PACTCHUIN»

0.5

96

JloCTHKEHMS CEeJIEKIIMU PACTECHUHN U
*KUBOTHBIX. [IpakTuueckas pabora
«ITpuBHBKa pacTeHU»

97

CoxpaHeHue, U3y4eHHUE U UCTIOIb30BAHKE
TEHETUYECKUX PECYPCOB

98

buorexHonorus Kak HaykKa ¥ OTpacib
npousBocTBa. [IpakTuueckas padora
«M3yuenne 00beKTOB OMOTEXHOIOTUN

0.5

99

OCHOBHbBIE HaIlPaBJICHUSI CHHTETUYECKOU
onoJsIoruu




100 XpoMOCOMHasi M TeHHAsl MH)KEHEpUs

101 Menunuackue OMOTEXHOIOT NN
PezepsHbiit ypok. [IoBTOpeHue,
102 . 1
0000111eHNEe, CUCTEMAaTH3allis 3HAHUHI
OBUIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME




11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie  Tpaxrueckue i[f}y‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbele
padoTsI padoThI pecypen
1 OodononHas Teopust Y. JlapsuHa 1
5 JIBHoKyIIHE CHIIBI ABOJIFOLMA BUAOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHue, €CTECTBEHHBIHN 1
Y UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJIIOLIMU
5 DTarbl 3BOJIIOIIMOHHOTO Mpolecca: 1
MUKPO3BOIIOLHUS U MAKPOIBOIIOLIHS
6 [Tonmynsimus — 3neMeHTapHasl €AMHULIA 1
3BOJTIOLIUU
3aKOH reHeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBJIEHIE HU3MEHUYUBOCTH Y '
0co0el 0OIHOT'O BHIA)
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIAN 1
9 OS¢ ekt ocnoBaremnst. dpdexr 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3oaumumn nomyssmuii: 1
reorpaduyeckas, OnoJIorudecKas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINAN 1

(hakTop IBOIOIHH




12

[TonoBoii oT60P

13

[TprcnocoOIeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MUKPO3BOJIFOIIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B U HAUOAAANITAIIUHN Y
pacTeHUM U KUBOTHBIX)

0.5

14

[Tpumeps! ipucnocoOaeHU y OpraHu3MOB:

Mopdonorudeckue, GU3MOIOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopnas pabota «IIpucnocodnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11eTIECO00PA3HOCTh»

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

16

CrpykTypa BUaa

17

Bunoo6pa3oBanue kak pe3yibTar
MHKPO3BOJIOIMN

18

CBs3b MUKPO3BOJIIOIWHU U SITHUACMHUOJIOTUN

19

Makpossosntouus. [TaneonTonornueckue
METO/bI U3yUYEHUS IBOTIOIUN

20

buoreorpaduyeckue MeTOIbI U3YICHUS
3BOJTIOLIUA

21

OMOpPHUOIOTHYECKHUE U CPAaBHUTEIHHO-
Mop(doornueckre MeToIbl U3y4eHUs
3BOJTIOLIUU

22

MonekynspHO-TeHETHUECKUE,
OMOXMMHYECKHE U MaTeMaTU4eCKue




MCTObI U3YUYCHUS 5BOJTFOITUN

23 OO61re 3aKOHOMEPHOCTH YBOJIOIHH
24 AnanTtuBHas paguanus. HepaBHoMepHOCTH
TEMITOB 3BOJIIOLUU
o5 HayuHblie runoressl IpOUCX 0K ICHUS
JKW3HU Ha 3emiie
26 JloHayuHbIe PEACTABICHUS O 3apOKICHUI
KU3ZHU
97 OcCHOBHBIE 3TaIbl HEOPTaHUYECKOM
ABOJIIOLIMU
28 ['unoTre3sl 3apOKACHUS )KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.
29 Jlaboparopnast pabora «3yuenue u 05
OTMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 HauanbHbie 3Tanbl opraHunyeckoi
SBOJIIOLIMU
31 DBOJIOLUS YKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro mupa. [Ipaktuyeckas 05
pabora «3yuenue ocobeHHOCTEH '
CTPOCHHUS PACTCHHI Pa3HBIX OT/IEIOB)»
33 OcCHOBHBIE 3TaIlbl 3BOJIOIUYU )KUBOTHOTO
Mupa
DBOIOIUS )KUBOTHBIX. [IpakTrueckas
34 pabota «3ydenne ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )u3HM Ha 3eMIe 110 3paM U




nepuojam

MaccoBbie BbIMHUpAaHUA — 3KOJOT'MYCCKUE

36 KPHU3HCHI MPOIILIOTO

37 CoBpeMEHHBIN 3KOJIOTUYECKUN KPU3UC, €TO
0COOEHHOCTH

38 CoBpeMeHHast cUCTeMa OPTaHUYECKOTO
MPOILIOTO

39 OcHOBHBIE CHCTEMaTUYECKUE TPYIIIBI
OpPTraHHU3MOB

40 AHTpPOTIONIOTHS] — HayKa O YEeJIOBEKE

a1 Passurtue npeacrasieHuit o
MIPOUCXOXKICHUN YEeIIOBEKa
Mecto yenoBeka B cucTeMe
opranuyeckoro mupa. JlabopatopHas

42 pabota «M3yueHue ocoOeHHOCTEH 0.5
CTPOCHHMSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOX OKICHHEM»

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHoIIeHre OMOJIOTHIECKUX U
COLIMATILHBIX ()aKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaIMM AaHTPOTIOTEHE3a

46 [Taneorenervka u najaeoreHOMUKa

47 DBOJIIOLMS COBPEMEHHOTO YeTIOBEKA
UYenoseueckue pacel. [IpakTudeckas

48 pabota «3ydeHune s3KOTOrnIeCcKux 0.5
ajanTalyil 4YeJIOBEKa)

49 MeXTUCIUTITHHAPHBIE METOTBI

AHTPONOJIOTUH




50 3apokeHUE U Pa3BUTHE YKOJIOTUN 1
Mertoapl skosoruu. JlaboparopHas padora

ol «M3ydyeHre METOI0B IKOJIOTUYECKUX 1 0.5
HCCIICIOBAHUID)

59 3HayeHNne YKOJIOTHYECKUX 3HAHUN I 1
YesioBeKa

53 Okonorndyeckue GaKTopsl 1
AbGuoTtndeckue daktopbl. CBET Kak

54 sKosoruueckuit paxtop. JlaboparopHas 1 05
pabota «BpIsiBI€HHE MPUCTIOCOOICHUI '
OpPTraHU3MOB K BIIMSIHUIO CBETa»
AbGuoTtndeckue daktoprl. Temmeparypa
KaK 9KOJIOTUYECKHUIA (PaKTop.

55 Jlaboparopnas pabota «BrisiBieHme 1 0.5
MPUCTIOCOOTICHUI OPraHU3MOB K BIUSHUIO
TEMIIEPATYPhI»
AbGuoTtnueckue dhakTopbl. BiaxkHOCTB Kak

56 skojornyeckuit pakrop. JlabopaTopHas 1 05
pabota «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUS

57 Cpensl 0OuTaHUSI OPTaHU3MOB 1

58 Bbuonoruueckue puTMbl 1

59 Kuznenneie GopMbl OpraHU3MOB 1

60 buotnueckue hakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUTs CYIIIECTBOBAHMSI OPTaHU3MOB B Cpefie 1
oOuTaHus

62 DKOJIOTHYECKUE XapaKTEPUCTUKHI 1




MomyJjiaanuun

OcCHOBHBIE TTOKa3aTeIN MOMYJIALNN

63 YHCIIEHHOCTb, TUIOTHOCTb, BO3pAacTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBbIE MOKa3aTeNN MOMYJIALNN:

64 POKI1aeMOCTh, IPUPOCT, TEMIT POCTAa,
CMEpPTHOCTb, MUTPALIUN

65 DKoJIoTHYecKasi CTpYKTypa MOMyJIsSIIAN

66 JlnHaMuKa MONYJISIIUY U €€ peryisuus

67 KpuBble pocTa 4MCI€HHOCTH MOMYIISIIIUH.
KpuBbie BKUBaHUS
DKoJIoryecKasl HulIa Buja.

68 Jlaboparopnas pabota «IIpucnocodnenus 0.5
CEMSIH PACTCHHI K PaCCEIICHUIO)

69 Bun kak cucrema nomnynsuuit

20 3aKOHOMEPHOCTH MOBEJICHUS U MUT ALl
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKOoCHCTEMa KaK OTKPBITasi CUCTEMA

73 KpyroBopot BemecTB 1 MOTOK YHEPTHH B
IKOCHCTEME

74 OcHOBHbIE MTOKA3aTENIN IKOCHUCTEMBI

75 DKOJIOTHYECKUE TUPaMU/IbI

76 W3meHneHus coo0IIecTB — CyKIIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPEN U OKEAHOB

78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHAP, JIECOB, CTEIIEH, ITYCTbIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTuueckas paborta 05
«3yuenue u onucanue ypo03KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHU I

82 Pa3HBIX TUTIOB HAa CyOOpTraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmermianerapras 06009Ka
3emiu

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMUS
ounochepsl

86 KpyroBopotsl BemecTs u
OMOreOXMMHYECKHUE IUKITBI

87 3oHanbHOCTH OHoCchepsl. OCHOBHBIE
OMOMBI CyIIIN

88 YcroitunBocTh 6nochepnt

89 DKOJIOTHYECKUE KPUZHUCHI U UX MIPUIUHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIOT€HHOE BO3JCHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npupozs!

93 OCHOBHBIE PUHIIUITBI YCTOMYHUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOALL

PanmonansHOE IPUPOAOIIOIH30BAHNUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
paszHooOpa3us 3eMiau

95 C{6o6memae 1o TeMe «MHKPOIBOIONHS U 1
e€ pe3ysIbTaThD»

96 0"606H1€HI/I€ 1o Teme «MaKpOo3IBOJIOLUS U 1
e€ pe3ysIbTaThD»

97 O6o06uienue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE )XKU3HU Ha 3eMiie»

08 O6006mmenue o teme «IIpoucxoxaeHue 1
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O060061eHne o TeMe «IKOJIOTHS — HAyKa O 1
B3aMMOOTHOIICHUSAX OPTraHU3MOBY

100 O6006meHue o Teme «OpraHu3mel U cpea 1
OoOUTaHUS

101 O6o6meHI/Ee 10 TeMe «IDKOJIOTHS BUIOB U 1
TIOTTYJISIITAI»

102 O606mmenue o teme «buochepa — 1
rI1o0anpHast IKOCHCTEMa)

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






