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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yueOHOMY mnpeamety "buomnorus" (mamee - Oumosorus) Ha
ypOBHE cpenHero obmiero obpazoBaHus pa3zpaboraHa Ha ocHoBe dDenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
®I'OC COO, Konuenuuu mnpenonaBaHus yuyeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (PeepanbHoi paboueil mporpaMMbl BOCTIMTAHHS.

VYueOnb1ii npeamer «buonorusy» yriayOn€éHHoro ypoBHa uzydenus (10-11
KJIACChl) SIBJISICTCSI OJTHUM W3 KOMIIOHEHTOB IpeaMeTHou obnactu «EcrecTBeHHO-
HayuyHele TnipeameThl». CornacHo mnonoxeHusm DOI'OC COO mnpodunbHbIC
y4ueOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnmanmu  00ydeHUsT Ha YPOBHE cpemHero oOmiero oOpa3oBaHus U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIKM, CpPEIHUM
o01IUM, cpeHUM MpodecCUOHANBHBIM U BhICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIM M3 3THUX Y4YeOHBIX MPEAMETOB [OJDKEH OBITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE pEIIeHnEe O0Pa30BATEIbHBIX, BOCIUTATENbHBIX U Pa3BHBAIOIINX
3aja4, CBS3aHHBIX C MNpodopueHTanreld OoO0ydarIuXCcsl M CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTM HAy4YHOI'O 3HaHWS, CBA3AHHOTO C OHOJOTWeH,
MEIUIMHOW, SKOJOTUEHN, ICUXOJOTUEN, CIIOPTOM HIJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueOHoMy mnpenmery "buonorusa" maér mpeacTaBieHHE O
Heau M 3ajadax HM3ydeHust yueOHoro mnpenmera «buonorus» Ha yriyOn€HHOM
YPOBHE, OIIpeesieT 00s13aTeIbHOE (MHBAPUAHTHOE) TPEAMETHOE COAEPIKAHUE, ET0
CTPYKTYPUPOBAaHHME IO pas3AellaM M TeMaM, paclpeAcsieHHe 10 Kjacca,
PEKOMEHJIyeT TOCIE0BATEIbHOCTh M3yYEHHsI Y4eOHOro marepuayia ¢ y4€ToMm
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€d, JOTMKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuaromuxcsi. B mporpamme mo Ouomoruu
peann30oBaH MPUHIMI MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJOTMHM Ha YpPOBHE
OCHOBHOTO  of0miero  oOpa3oBaHusi, Omarojaps 4YeMy M[pOCMaTpHUBAETCS
HaIllpaBJI€HHOCTh HA MOCIEAYIOIIEe pa3BUTHE  OHOJOTMYECKHX  3HAHUU,
OPUEHTHPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEJCTaBICHUI O 370pOBOM 00pasze >KH3HU, Ha
BOCIMTAaHHE OEpeKHOTO OTHOLIEHHMsS] K OKpyKawoolled mnpupogHoi cpexae. B
nporpaMme Mo OMOJOTHMH TakKKe IMOKa3aHbl BO3MOXHOCTH Y4YEOHOro mnpeaMera
«buonorusiy B peamuzauuu  TpeboBanuii PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHHs U B
GbOopMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOU  JI€ATEIbHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJiepKaHUs OWOJIOTUYECKOTO O0O0pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUs.

VYueOnbiii npeamer «buonorus» Ha ypoBHE cpeHero ooiiero oopa3oBaHUs
3aBepiIaeT OuoJormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



paclMpeHre U yriiyOJieHHe 3HAaHUK 0O0y4YarolMXCsl O >KMBOW MPUPOJ]IE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTUH, 3MOPUOJIOTUA U OWOJIOTMM Pa3BUTHS,
TeHETHKH, CEJICKIIMU, OMOTEXHOJIOTUH, SBOITIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuyenue yueOHoro mnpeamera «buosorus» Ha yriayOJeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYalOMIMXCA K MOCIEAYIOHIEMY MOJYyUYEHHIO
Ouonornyeckoro  oOpa3oBaHHMs B By3aX U OpraHU3alMsIX  CPEIHEro
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro CoAepaHHs COCTABIIAET CUCTEMa
OMOJIOTMYECKUX  3HAHWUW, TONYYEHHBIX TpU  M3YyYEeHUH  OOy4YaroIHUMUCA
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3fesioB OMOJOTUHA HAa YPOBHE OCHOBHOTO
obuiero oOpaszoBanusi, B 10—11 kmaccax 3TW 3HaHUA MONy4arOT pa3Butue. Tak,
pacimiupeHbl W yriyOjaeHbl OWOIOTUYECKHE 3HAHMUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsaX, OpraHU3ME YeIOBEKa, OOIIUX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIAHOTO U MOMCKOBOTO
XapaKTepa, KOTOPbIE MOXHO HMCIOJIb30BATh KaK OPUEHTHUPHI JJIs MOCIEAYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTerpauus OWOJIOTMYECKHUX 3HAaHUU ¢
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYUYAIOIIMMHUCS TPH U3YUYECHUU
bu3KKU, XUMHUH, reorpaduu 1 MaTEMATUKH.

Ctpykrypa mporpaMmbl 1o ydeOHOMYy Tmipeamery "buosorus" otpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIOIMOHHBIA TOAXOAbl K H3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OPraHU3ALMH, 3BOJIIOIIMN OPraHUYECKOTO MUpa Ha 3eMIle,
COXpaHEHHUsi OMOJOrMYecKoro pasHooOpaszus maHersl. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OMOJOTrMH, SMOPHOJIOTUU U
OMOJIOTUN PA3BUTHS, TEHETUKA W CEJIEKUUU, OMOTEXHOJOTMH W CUHTETUYECKOMN
OMOJIOTHH, aKTyalIH3UPYIOTCS 3HAaHWUS OO0ydYarmwuxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usnonorun uenoBeka. B 11 kimacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4eHHUe, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYyeOnslii mnpeamer  «buonorus» mpu3zBaH  00€CNEUUTh  OCBOEHHUE
0Oy4aroMMuUCs OMOJIOTHYECKUX TEOPUM U 3aKOHOB, UJIEH, TPUHIUIIOB U MPABUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUHN O
CTPOCHMM, MHOTO000pa3MH M OCOOCHHOCTSAX KIJIETKH, OpraHu3Ma, MOIyJIALUH,
OMOIIEH03a, SKOCUCTEMBI, O BBIJAIOUIUXCS HAYYHBIX JOCTUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MPUKIIAHBIX acleKTax OMOoJIOrMuyeckux 3HaHuu. Jlis
pa3BUTHS U TOAJEPKAHUS HHTEpeca OOydaromMxcsd K OMOJOTMH Hapsiay co
3HAYUTEJIbHBIM 00bEMOM TEOPETHUECKOI0 MaTepHalia B COACPHKaHUHU MPOTrpamMMbl
o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS U Pa3BUTHUSA
TOM WIM MHOW o00sacThu OWOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOe’KHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U SKOJIOTUYECKUX MPOOIIEM.



[enp n3yuenus yuyeOHoro npeamera «buonorus» Ha yriyOnEHHOM YpOBHE —
OBJIQZICHHME  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYPHO-(YHKIIMOHAIbHON
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHue yMEHUu
UCIIOJI30BaTh TU 3HaHUSA B (DOPMUPOBAHUM MHTEpECA K ONpeAesIEHHON 00sacTu
po(eCCUOHANBHON JI€ATEIbHOCTH, CBSI3aHHOM C OWOJIOTHE, WM K BBIOODPY
y4eOHOT0 3aBeIeHUs I MTPOJOJKEHHsI OMOJIOTHYECKOr0 00pa30BaHus.

JoctwxxkeHne uenu uU3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
yriay0i1EHHOM YPOBHE 00€CTIE€UMBACTCS PEHICHUEM CIISAYIOUINX 3a/]1a4:

OCBOCHME O0YYaIOUTUMUCA CUCTEMBI OMOJIOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHILICTIHAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHHH, MHOTO00pa3uM M OCOOCHHOCTSX OHOJIOTHYECKUX CHCTEeM (KJIETKa,
OpraHu3M, MOMyJIALHNs, BUA, OMOTE€O1eH03, Onocdepa); O BHIAAIOUIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOy4YaroIMXCSd € METOJAAMH [O3HAHUS >KMBOW IMPUPOJBI:
UCCIIEIOBATEIbCKUMU ~ METOJaMH  OHOJIOTUYECKUX HayK (MOJIEKYJSIPHOH U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTUM U OHOJIOTMM pa3BUTHUS, TEHETUKU U
CEeJICKIMU, OWOTEXHOJIOTMM M CHUHTETUYECKON OWOJIOTMH, MaJCOHTOJIOTHUH,
HKOJIOTHMH);  METOJAaMH  CaMOCTOSITEJIBHOTO  MPOBEACHHUS  OMOJIOTMYECKHX
uccieoBaHuii B Jyrabopatopur W B mpupojie (HaOdrolIeHHe, W3MEpPEHHE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaZicHNEe OOYy4YaloIMMUCA YMEHHUSIMHU: CAMOCTOSTEIbHO  HAXOAMTb,
aHAJIM3UPOBATh U UCIOJIb30BaTh OUOJOTMYECKYI0 HH(GOPMAIUIO; TOJb30BaThCs
OMOJIOTMYECKON TEPMUHOJOTUEH M CUMBOJMKOM; YCTaHaBIIUBAaTh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMATHHO-)KOHOMHYECKUMHU U  IKOJIOTHUYECKUMHU
npobsieMaMu YeJIOBEYECTBA; OLEHUBATH IOCIEJICTBUS CBOEH JAEATEIBbHOCTU IO
OTHOUIEHUIO K OKpY>XKarollel NpUpOAHON cpele, COOCTBEHHOMY 3I0pPOBBIO U
3MI0POBBIO  OKPYXKAIOLIMX  JIIOJIe; OOOCHOBBIBATH W COONIOJATh  MEPBI
npodrtakTUKU WHOEKITMOHHBIX 3a00JIEBaHMMA, TTpaBUia MOBEJICHUS B MPHUPOAC U
oOecrieueHus: 6€30MacHOCTU COOCTBEHHOM KU3HENEATETbHOCTH B UPE3BBIYANMHBIX
CUTyallsIX ~MPUPOJHOTO W  TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbIC HAYUHbIE OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE Y 00yYarOUIMXCSl UHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIpOILlECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMU B OWOJIOTUH, pEIIaeMbIMU €10 MpobjieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCIIEJOBAHUS, MIPOBEJCHUS AKCIEPUMEHTAIbHBIX
UCCJIeIOBAaHUM, pelIeHHs] OMOJIOrMYEeCKUX 3a7a4, MOACIMPOBaHUS OMOJIOTUYECKUX
OOBEKTOB U MPOLIECCOB;



BOCITUTAHUE y OOYYAIOMIUXCS IIEHHOCTHOTO OTHOIICHHUS K JKUBOU MPUPOJE B
IIEJIOM M K OTJICTIbHBIM €€ 00bEeKTaM U SBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TeHETUYECKOW TPaMOTHOCTH, OOIIel KyJIbTypbl TIOBEICHUS B MPHUPO/IE;
WHTETPAIlUHA €CTECTBCHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OOyYarOIMMHUCS  KOMIIETEHTHOCTH B PAllMOHATLHOM
MPUPOIONIOIL30BaHNM (COOIOICHNE TIpaBUJI TOBEICHUS B TPHUPOJIE, OXPaHbI
BUJIOB, DKOCUCTEM, Onochephl), COXpaHEHUH COOCTBEHHOTO 370OPOBBSI M 3J0POBBS
OKpyXaromux JoAer (coOmogeHuss wMep NOpodUiIakTHKK — 3a00JIeBaHUM,
oOecrieyeHue 0€30MaCHOCTH KU3HEAESITEIbHOCTH B YPE3BbIYAMHBIX CHUTYalUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCITOJIB30BaHUS
OMOJOrMYECKUX 3HAHUM U YMEHUI B TOBCEHEBHOM KU3HU;

CO3JaHWE  YCIOBUW  JUIsi  OCO3HAHHOTO  BBIOOpa  OOydYarOIIMMUCS
WHIMBUy AIbHOU oOpa3oBaTeabHON TPaeKTOPHUH, CIOCOOCTBYIOIIEH
nocleayomemMy MTpodecCHOHATPHOMY CaMOOIPENEICHUI0, B COOTBETCTBUU C
WHIMBUy ATbHBIMUA WHTEPECAaMU U TIOTPEOHOCTSIMH PETHOHA.

OO01ee yuCiIo 4acoB, OTBEJICHHBIX HA M3y4YEeHHE OWOJIOTHUH Ha YriayOJeHHOM
YpOBHE CpeaHero obiiero odpazoBanus, coctasiser 204 gaca: B 10 knacce — 102
yaca (3 yaca B Hejieno), B 11 kiacce — 102 yaca (3 gaca B HEJEI0).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUS OMOJIOTHH
OCYIIECTBIISAETCS ¢ YYETOM CHElU(UKU ero COJASp)KaHWS W HAMpaBICHHOCTH Ha
OpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po(heCcCHOHANBHOTO U BBICIIETO 00pa30BaHUS.

OO6s13aTeIbHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIITyOJIEHHOM YPOBHE
SBIIICTCSI TIPOBEJICHNE JAa0OPATOPHBIX M TMPAKTHYECKUX paboT. Takxke ydactue
OOyYaronMXCcsl B BBIMOJTHEHUU TPOSKTHBIX M YUEOHO-MCCIEAOBATEILCKUX PaldoT,
TEMaThKa KOTOPBIX OMPENENSIeTCS Y4YUTeJIeM Ha OCHOBE HMEIOIIHUXCSA
MaTepPHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBHH.



COAEPKXAHME OBYYEHUSA
10 KVIACC

ConepxaHue mporpaMMbl, BBIICICEHHOE KYPCUBOM, HE BXOIAUT B MPOBEPKY
rocyJ1apcTBeHHou uroroBoi arrecrauuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHas OMoJIOTUsI — KOMIUJIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTHUS
Owonornu.  buonormdyeckue HAyKM M HW3ydYaeMble MMHU  TPOOJICMBI.
dyHAaMEHTalbHble, NPUKIAIHBIE W T[OHCKOBBIE HAy4YHbIE HCCIECIOBAaHUS B
OuoJIOTHH.

3HayeHue OMOJIOTHH B (DOPMUPOBAHUHN COBPEMEHHOUN €CTECTBEHHO-HAYy4YHOU
kaptuHbl Mmupa. I[Ipodeccun, cBszanHbie ¢ OMosoTHEN. 3HAYeHUE OWOJIOTHH B
MPAKTUYECKON JIESITEIbHOCTH YEJIOBEKA: MEJUILIMHE, CEIbCKOM XO3SICTBE,
MPOMBILLJIEHHOCTH, OXPAHE IPUPOBI.

JemoHcTpanuu

[Toptpertsl: Apuctorensb, Teodpacrt, K. Jlununeit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Menaens, B. U. Bepnaackuii, U. I1. Ilasnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cuCTEMBI U HX U3YYeHHUE

JKuBble cucTemMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKHBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JAUCKPETHOCTb W LEJIOCTHOCTb,
CJIO)KHOCTb M YIOPSIIOUYEHHOCTb CTPYKTYpPbl, OTKPBITOCTh, CaMOOpraHU3aIus,
CaMOBOCIIPOU3BEJICHUE, PA3/IPAXKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKaHEBBIM, OpTraHU3MEHHBIM, MOMYJIALIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(bnoreonenoTnyeckuit), OmochepHniii. Ilporecchl, TPOMCXOIANINE B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKu3Hb Kak QopMa CylIecTBOBaHUS
Matepuu. Hayku, nzyuaroiine >kiBble CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3AINU.

N3yuyenue xuBbIx cucteM. MeTtonpl Ouosiornueckoi Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEeMaTU3alus, MeTaaHanus. [loHsTHEe 0 3aBUCUMOU U
He3aBUCHUMOW mniepemeHHoOW. [lmanupoBanue »skcnepumenTta. IloctaHoBka u
npoBepka rumnote3. HyneBas runores3a. [lonstue BHIOOPKH U €€ TOCTOBEPHOCTD.
Paz0poc B Omonmormyeckux maHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYE€HHBIX
pe3yibraroB. [IpuunMHBI UCKaXXEHUS PE3yJbTAaTOB »JKcnepuMeHTta. [loHsAthe
CTATUCTUYECKOTO TECTA.

JleMoHCcTpanun



Tabmunpl U cxeMbl: «OCHOBHBIE TpPU3HAKU JKU3HW», «buonornyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHHU OpraHU3AMU KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEYECKOro opraHusma», «buoreonenos», «buocdepa», «Metoabl
W3YUYCHHUS )KUBOU TIPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJIOBaHWE IS TPOBEACHUS
HaAOJIIOACHU, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHUE pA3IUYHBIX METOAOB MpH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-(pYHKIMOHANbHAS €IuWHMIA >KUBOro. Vcropus
oTKphITHs KIIeTKU. PaboTel P. ['yka, A. JleBenryka. Kinerounast reopust (T. [LIBaHH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

Meroasl  MOJIGKYJSIPHOM M KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHS,
xpoMmarorpadusi, 3MexkTpodopes, METoI MEUYEHBIX aToMOB, au(hepeHITHATHHOE
HEeHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @urkcuposanHulx
K1emokK. DINEeKTpOHHas MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpersr: P. I'yk, A. JleBenryk, T. [lIsann, M. lllnelinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBIA MHKPOCKOID,
«HMcTopust pa3BUTHUSI METOJ0OB MUKPOCKOTIUIY.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKPOIpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTnueckass padora «l3ydyeHue METOAOB KJIETOYHOM OHUOJIOTUM
(xpomarorpadusi, a3nextpodope3, auddepeHuaIbLHOe eHTPUGYTrUpOBaHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOPUTENS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEeIUIOperyiasinuu. MuHepanbHble BEUIECTBA KJIETKU, MX OHUOIOrHveckas
poJib. POJIb KATHOHOB M AaHWOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosormyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 06enkoB. CTpyKTyphl OelikoBoii MoJiekyJbl. [lepBuunas
CTPYKTypa Oenka, TenTuaHas CBsA3b. BTopuyHas, TpeTUYHas, 4YEeTBEPTUUHAs
cTpykrypbl. JleHartypamus. CsoiictBa OenkoB. Kraccudukanuss  Oenakos.
buonornyeckue GpyHkimu 6enKkoB. /Ipuonsi.



VYrineBoabl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIUTOCAXaPUAbl U TOJIUCAXAPU/IBI.
OO0muii TUTaH  CTPOGHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonoruyeckue GyHKIIMN YTIIEBOJIOB.

Jlunuasl. I'uapodunsHo-ruapodoOHbIe cBoMicTBA. Kitaccudukanus Tunuaos.
Tpurnuuepunabl, QocPoaunuasl, BOCKH, cTepoulbl. buosornueckue QyHKUUAN
aunoB. OO1IMe CBOMCTBA OMOJIOTHYECKUX MEMOpaH — TEKY4YECTh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, TOTYTPOHUIIAEMOCTb.

Hyxkneunnossie kucnotel. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommuiementapuoct. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cniupanbs. MectonaxoxjaeHue u ouonorndeckue Gpynkuuu JJTHK.
Buae PHK. ®yukunu PHK B kitetke.

Crpoenue monexkynsl AT®. Makpospruueckue cBsizsu B Mojekyie ATO.
buonornyeckue ¢pynkiun AT®. BoccTaHoBiIeHHbIE TEPEHOCUUKH, UX GYHKIUU B
kietrke. [pyeue wykneozuompugocpamer (HT®). CexsenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykrypHas Ouojorus: OMOXMMHYECKHE U OMO(HU3NYSCKUE HCCICAOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyN. Mooeruposarnue
CMpPYKmypvl U QYHKYULl OUOMONEKYI U Ux Komniekcos. Komnvromepuoiil ousavin u
Opeanuyeckull Cunmes OUOMOEKYN U UX HENPUPOOHBIX AHANO0208.

JlemoHcTpanuu

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX DJIEMEHTOB B  HEKHUBOU
npupoze», «Pacrpenenenne XuMHIECKUX DJIEMEHTOB B )KUBOW MPUPOIE.

Tabmuubr n cxembl: «llepuognmyeckass TabauIa XUMUYECKUAX DIIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOJbI», «BellectBa B coctaBe OopraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€IKOBOM MONEKyIb, «CTpoeHHE MOJIEKYII
yriieBoaoBy», «CTpoeHHe MOJIeKYyd JUOUAoBY», «HyKIeuHOBBIE KHUCIOTBIY,
«Ctpoenune Monekybl ATO».

O6opynoBanue: XUMHUYECKasl MOCya U 000y 0BaHHE.

JlabopaTtopnasi pabora «O06Hapy)eHHE OCTKOB C TOMOIIBI0 KAYeCTBEHHBIX
peakiuii».

JlaGoparopnass  paGora  «lccnemoBaHue — HYKJIEMHOBBIX — KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOB.

Tema 5. Ctpoenue u QyHKIUHN KJICTKH

Tunel KIETOK: OJyKapuoTHueckass u mpokapuothyeckas. CTpyKTypHO-
(GbyHKIMOHATBHBIE 00pa30BaHUs KIETKH.



CtpoeHue npokapuoTuueckoil kineTku. Kierounas creHka OakTepuil u apxeil.
OcoOeHHOCTH CTpPOCHHS TeTepoTpOoGHONW H aBTOTPOGHON MPOKAPHUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenue u (byHKIMOHUPOBaHUE AyKapUOTUYECKOU KJICTKHU.
[Inazmatnueckass wmemOpana (razmanemma). CTpykTypa IJIa3MaTHYECKOU
MeMOpanbl. TpaHCTIOPT BEMIECTB Yepe3 IIa3MaTUYeCKyr0 MeMOpaHy: MacCUBHBIN
(mupdysus, obneruéunas auddys3us), aKTUBHBINA (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponuriaemocts wmeMOpansl. Paborta Hatpuii-
KaJIMEBOT'0 HAcoca. DHJOLMTO3: MUHOLMTO3, (paroruro3. Dk3o1uTo3. Kietounas
cteHka. CTpykTypa ¥ GyHKIIUU KJIETOYHOW CTEHKHU pacTeHU, TpUOOB.

Huromna3ma. [uto3one. Llutockener. [IBmxenne nurormiazMbl. OpraHouasl
kietkn. OnHOMeMOpaHHBIE OPTraHOWIBI KJIETKH: JHJOIUIa3MaTHYeCcKas CeTh
(BIIC), anmapat T'onbmxu, JTU30COMBI, UX CTpoeHHEe U (PyHKIMU. B3auMocssasb
OJTHOMEMOpPAHHBIX OPraHouAOB KIeTKH. CTpoeHHE TpaHyJISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6enkos ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOUYHbIX ~ MeMOpaH. [magkuii  (arpa”yJisipHBIA)  DHIOIUIA3MATHYECKUN
peruxynyM. CekperopHas ¢yHKus amnmapara ['onbmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopT
BEIIIECTB B KJIETKE. Bakyosu pacTuTenbHbIX KIeToK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KIJIETKH:  MUTOXOHAPWUM,  ILJIACTUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (GyHKIMA MUTOXOHApPUU u Tuiactui. llepBuunsbie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOUIMX  DYKAPHOT.
XJIOpOIIACTBI, XPOMOIIACTHI, JEUKOMIACTHI BHICIIIUX PACTEHUIM.

HememOpanusie opranouasl kiaetku CTpoeHue U (QyHKIUU HEMEMOpPaHHBIX
OpraHOWJI0B KJIETKHU. PuGocompr. Ilpomesicymounvie Quramenmeol.
MukpodunameHTsl.  AkmunogvleMukpoguiamenmsi.  MBIIIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Knetounbli
neHtp. CTpoeHWe U JBWKEHHWE JKTYTHKOB W PECHHYEK. MUKpOTpyOOUKH
nuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompyooukamu. Momophvie benxu.

Anpo. O6onouka siapa, XPOMATHH, KapUOIUIa3Ma, SAPBIINIKU, UX CTPOCHUE U
bynkuun. SnepHsiii  OenkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacHOIOKEHUE
XpOMOCOM B HMHTeppazHOM dnpe. Iyxpomamun u cemepoxpomamun. benxu
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHOU 00010uKu 6 mumose. Aoepnolil
MPAHCROPM.

Knerounsle BxiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK JYKapHOT
(pacTUTENBHOM, JKUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE 3YKAPUOTHYECKOW KIeTKm», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUWY, «SAapo», «CTpoeHne NpOKAPUOTHIECKON KIETKM.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOTIpeNapaThl 0aKTepUabHBIX KIETOK.

JlaGoparopHass pabGora «/3ydyeHue CTpOEHHS KIETOK Pa3JIUYHBIX
OpraHU3MOBY.

IIpakTueckas padora «l3ydeHrne cBOMCTB KIETOYHON MeMOpaHbD.

Jlabopatopnass paGora «VccienoBanue miazMonu3a M JIEMJIa3MOJIU3a B
PACTUTENBHBIX KIETKaX».

IlpakTnueckass padora  «/3ydyeHue  [OBWUKEHUS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPIHMH B KJIIETKe

AccUMWIALNS U AUCCUMUIISILIUS — IBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEIECTB: aBTOTPOHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoleccax. OJHepreTuueckoe obecredeHue KieTku: mnpeBpaiieHue ATD B
oOMeHHBbIX Tmporeccax. DdepMeHTAaTUBHBIM XapakTep peakUuil KJIETOYHOIO
Merabonu3ma. DepMEeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHUYECKUX KaTaiu3aTopoB. bemku-
aKTUBATOPHl M OCIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATHUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBI CHUHTE3 OpPraHUYECKUX BellecTB B KieTke. DOTOCHHTES.
AHOKcUuceHHbIll U OKcueeHHblll Gomocunmes y oaxkmeputi. Ceemocoouparowue
nUeCMeHmbl U NUSMEHMbl PeakyuoHHo2o yenmpd. Ponb XJI0pomiacToB B IpoLecce
dbortocunTe3a. CBetoBas u TeMHOBas ¢aszpl. Pomoovixarue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHME paznuyHbIX (PaKToOpoB
Ha CKOPOCTh (poToCcHMHTE3a. 3HaUEeHHUE (POTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUDUIIUPYIOIIHE OaKTepuH, KeNe300aKTepuu, CEepoOAKTEPHUH, BOJOPOIHBIC
OaxkTepuu. 3HAYCHUE XEMOCHUHTE3a.

AHaspoOHbIe opranu3Mbl. Buasl Oposkenus. I[IpomykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENHN OOJIE3HEH.

AspoOHBIC OPTaHU3MBI. Oranbl DHEPreTUYECKOrO oOMeHa.
[ToarotoBuTtenbHbIN dTan. [ MHKOIN3 — OECKUCTOPOAHOE PACIICTIICHUE TIIFOKO3HI.

buonoruyeckoe okUclIeHHEe, WIK KIETOYHOE JbIxaHue. Poiab MUTOXOHApUH B
npoleccax OnoJornyeckoro okucienus. Luknmnueckue peakiuu. OKACIUTENBHOE
dochopmiupoBanue. Iuepeus memoOpannHo2o epaoueHma npomonos. Cunmes



ATD: paboma npomonnoiu ATD-cunmazer. llpeumyniecTBa a’poOHOTO MyTH
oOMEHa BEIIeCTB nepes] aHa3POOHBIM. DPHEKTUBHOCTH YIHEPTETHIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctnu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Onrenprapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «DOTOCHUHTE3Y, « DHEpreTUYecKuii ooMen», «buocunres
oenka», «CTpoeHue pepMeHTa», «XEMOCHHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYJAOBAaHHE IJI MPUTOTOBIICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass padora «l3ydyeHue  KATaAJIUTUYECKOM  aKTUBHOCTH
(dbepMeHTOB (Ha mMpUMEPE aMuUiIa3bl MU KaTajla3bl)y.

Jlabopatopnasi pabGora «U3ydeHue (HEepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi padora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlabopaTopHasi padora «CpaBHEHHE MTPOIECCOB OPOKECHUS U JBIXAHHS.

Tema 7. HacsiencrBenHass uHGopManus U peajn3anus eé B KiIeTKe

Peakiiun mMatpuuHoro cunrtesa. [IpuHIMN KOMIUJIEMEHTAPHOCTH B PEAKIUSAX
MaTpPUYHOIO CUHTe3a. Peanuszanus HacneAacTBeHHON MHGoOpManuu. I eHeTnyeckuii
KOJ, €ro cBoucrBa. TpaHckpunuus — wmatpuunbeli cuHTe3 PHK. IlpuHnmmnen
TPAHCKPUIIUMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B GuocunTtese Genka.
VYcenoBust Ouocunteza Oenka. KomgupoBanue amuHOKUCIOT. Ponbs pubocoM B
onocuHTe3e Oenka.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MIPOKApUOT U 3YKApUOT. Perynsuus akTUBHOCTM T€HOB y IpoKapuoT. ['mmore3a
onepoHa (®. XKako6, K. Mano). Monekyisapuvle mexanusmvl IKCHPECCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enog. Perynsauus 0OMEHHBIX
MPOLIECCOB B KJeTKe. KiIeTOUHBIN roMeocTas.

Bupycel — HekiteTouHbie (OpMBI )KH3HU M 00JIUTaTHBIC Tapa3uthl. CTpoeHue
MIPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, uUBOTHBIX, pactenuit. CIIN]], COVID-
19, connanbHpie U MEAUIIMHCKUE TPOOITIEMBI.

Buoungopmamura: unmeepayus u ananuz b6oarvuux maccusos («bigdata»)
CMpPYKMYpHuIX buonocudeckux oannvix. Hanomexuonoeuu 6 buonoeuu u meouyune.
Ipoepammupyemole pyukyuu 6enxos. Cnocobvl 00cCmagKu 1eKapcms.



JlemoHcTpanuu

[ToprpeTtsr: H. K. Kosbiios, /I. 1. UBaHOBCKUIA.

Tabmuiel u cxembl: «buocunTe3 Oenkay, «I'eHeTHYecKuii Koy, «Bupyce»,
«bakrepuodarmy.

IpakTnueckas padora «Co3taHue MOJEIIA BUPYCA.

Tema 8. ZKN3HeHHBIH HUKJ KICTKH

Knerounslii 1muki, ero mnepuoiabl W perymsuua. Watepdaza u Mutos.
Oco0eHHOCTH TPOIIeCCOB, MpOTeKamImuXx B uHTepdase. [loaroroBka KieTku K
nenenuto.  [IpecuHTeTndyeckuii  (MMOCTMHUTOTHYECKWN),  CUHTETUYECKHUH |
MOCTCUHTETUYECKUN (MPEMUTOTUUYECKUI) TIeprOoIbl UHTEP(Da3bI.

Martpuunbii cunres JIHK — perummkanwmsa. [Ipuanuner permmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHHTE3, AHTUNAPAJUIIEIBbHOCTD.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
Tenomepaza. XPOMOCOMHBIA HaOOp KIETKM — KapuoTull. JIUMjIouaHbld WU
TalonIHbI  HaOoOpbl XpoMocoM. ['omonoruynsie Xpomocombl. [lomoBwie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguu MHTO3a M MPOUCXOIAIINE B HHUX
npoueccel. Tunel muto3a. KapuoknHe3 u nuToKknHE3. buosiornyeckoe 3HayeHuUe
MHUTO3a.

Perynauuss MutoTHYECKOrOo LHKJIA KIETKU. [Iporpammupyemas kiaerodyHas
ru0esp — arnomnTro3.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHAlIbHAsE T€HOMUKA. Mexanusmuol
npoaugpepayuu, ougppepenyuposku, cmapenus u eudenu kKiemok. «lugposas
K1emKay» — buouHgopmamuyeckue mMooeiu QyHKYUOHUPOBAHUsL KIemKU.

JdeMoHCcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH ITUKII KIETKW», «Muto3»n, «CtpoeHue
xpomocomy, «Permukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapatbl: «MHUTO3 B KIETKax
KOPEIIIKA JTyKa.

JlaGopaTtopnass  paGora  «/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKPOTIpEnapaTaxy.

JlabopaTtopnas padora «Habmonenre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPETapaTax).

Tema 9. Ctpoenue u GyHKIUM OPraHM3MOB

buonornueckoe pazHooOpa3zue OPTraHUu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcCOoOEHHOCTH  CTPOEHUS M KU3HEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakTepumu, apxew, OJHOKJIETOUYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCJIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anMOCBs3p 4YacTe€l MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucreMbl opranoB. OpranusM Kak eIuHoe 1enoe. ['omeocras.

Txkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOJAAIIAsA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
(yHKLIMN U pacioIOKEHUs TKAHEH B OpraHax pacTEHUM.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEH: SIUATEIHAIbHAS,
COCMHHUTENbHAs, MbIlIeyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
pacmoJIOKEHUSI TKAHEN B OpraHax KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIe€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U
CUCTEMBI OPTraHOB JKMBOTHBIX U yeioBeKa. DyHKIIUHM OPraHOB U CUCTEM OPIraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapyxHblii U BHYTpeHHUH ckeneT. CTpoeHue u
THUIIBI COEUHEHUS KOCTEH.

JIB>keHne  OpraHm3MoB.  JIBM>KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KT'YTHKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMI:
TPOIIU3MBI M HACTUU. JIBHJKEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IloryomeHne BOABI, YIVIEKMCIONO Trasa |
MUHEPAJIbHBIX BEIIECTB pacTeHUAMU. [IuTaHue >KMBOTHBIX. BHyTpUnosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
MULIEBAPUTENILHOTO TpakTa. [IumeBapurtenpHbie xene3bl. [lumieBapurenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. [[pixanue pacteHuid. JIpixanue >xuBOTHbBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOoe npixanue. [[prxarenbHas NOBEPXHOCTD.
KabepHoe u néroyHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KMUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHHE CTPOEHHUS JIETKMX II03BOHOYHBIX JKMBOTHBIX.
JpixatenbHas cucTEMa 4eloBeKa. MeXaHM3M BEHTWIALUU JIETKUX Yy NOTUL U
MieKkonuTaromux. Perynsus apixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTB y JKHUBOTHBIX. KpoBeHOoCHas cucrema U €€ Oprassl.
KpoBeHocHast cucrema ITO3BOHOYHBIX JKMBOTHBIX M 4yenoseka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum kpoBooOpamieHusi. DBOJIOIUOHHBIC
YCIOXHEHUsI CTPOEHUS] KPOBEHOCHOM CHUCTEMBbI NO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepaua u €€ peryJisiuus.

Breinenenue y opranusmoB. Beinenenue y pacteHuil. Beigenenwne y
KUBOTHBIX. CoKpaTuTenbHble Bakyoiau. Oprasbl BblaeneHus. DPunbTpanus,
CeKpelnusi 1 00paTHOE BCAChIBAHUE KAK MEXaHU3Mbl PabOThl OPTAHOB BBIJEICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIACIIMTEIBHON cUcTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [Touku. CtpoeHne u (pyHKIMOHHPOBAHUE
Hedpona. OOpa3zoBaHNe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuii M UUCTHl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pACTEHUH.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHYECKOM 3a1UThI. OUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX NPOU3BOJHEIE.
3amurta opranm3ma OoT OojesHeil. MIMmyHHas cuctema yenoBeka. KieTouHbIH U
TYMOPQJIbHBIA UMMYHUTET. Bpoka€HHBIH M NpUOOpeTEHHBIN crenupuIecKuii
UMMYHHUTET. Teopusi KIoHaIbHO-celieKTHBHOro ummyHnurera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00ICBaHUIA.

Pazmpaxxumocts © perynsumss 'y OpraHm3sMmoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTe u  peryusiuus y
pacteHui. PoCTOBBIE BELIECTBA U MX 3HAYECHUE.

HepBHas cucreMa u peQuekTOpHas peryjsiuus y >KUBOTHBIX. HepBHas
cUcTeMa U €€ OTAENbl. DBOJIIOLHOHHOE YCI0KHEHHE CTPOCHHSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
peduexropHas ayra. be3yciaoBHbIE U YCIOBHBIE pe(IICKCHI.

['ymopanpHasi peryisiuys W 3HAOKPUHHAs CUCTEMAa JKUBOTHBIX U YEJIOBEKA.
JKeme3pl DHOOKPMHHOW CHUCTEMBI M HMX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3anMocBs3p HEpPBHOW U SHIAOKPUHHOW cucteMm. [ umotamamo-runoduszapHas
cucTeMa.

JleMoHCcTpanumn

IToprper: U. 11. I1aBnos.

Tabmupel 1 cxembl: «OAHOKIETOYHBIE BOAOPOCHN», «MHOTOKIETOYHBIC
Bojopocnn», «baktepumn», «lIpocrelimue», «Opranbl LBETKOBBIX PACTEHUI,
«CucrteMbl  OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl»y, «CTpoeHue cTedisy,
«CTpoeHue JNHUCTOBON MIACTUHKNY, «TKaHM >XKUBOTHBIX», «CKEJIET YelIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI1IeuHast CHUCTEMA,
«BplaenurenbHas cucTeMay, «OHAOKPHUHHAsA cucTeMa», «CTPOEHHE MBI,
«Mmmynuter»,  «Kumeunonosiocteie», «Cxema  TNUATaHUA  PACTECHUIN»,

«KpoBeHOCHBIE CHCTEMBbI TO3BOHOYHBIX KUBOTHBIX», «CTpPOCHUE THUIPHDY,
«CTpoeHue miaHapum», «BHyTpeHHee cTpoeHue N0XKAEeBOro uepBsi», «HepBHas
cuctema poi6», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cuctema
MJIEKOTTUTAIOMUX», «HepBHas cuctema uenoBeka», «Pediaexcey.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOINpEenapaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIpENapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXHUX, UBBIE SK3EMIUIIPhl KOMHATHBIX PAcTEHUM, repdbapuu
pacTeHMil pa3HBIX OTJAEJIOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyI0BaHUE JJIs1 IEMOHCTPAIMK IOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
paciIeruieHus Kpaxmana u OelKoB Mo 1eicTBrueM (HepMeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUIN, MOJIEIIA T'OJIOBHOTO MO3ra Pa3jinyHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3yueHue TKaHEH PaCTCHUIN.

JlabopaTopHasi padora «/I3yueHne TKaHEW JKUBOTHBIX).

JlabopaTopHasi padora «/3yueHre opraHoB IIBETKOBOI'O PACTEHHUSI.

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosnoe (BKIIOYasl BEreTaTWBHOE) U
noysioBoe. Buael  Oecrnonoro  pa3MHOXKEHHs: MOYKOBAHHE,  CIOPYJSALUA,
dbparMenTanys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. I[lonoBeie KieTkW, Wiau ramerbl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buomornyeckuii cMbICa
Mel03a W TIOJIOBOro Iporecca. Melo3 M €ro MecTo B JKMU3HEHHOM IUKIIE
OpPTaHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y «uBOTHBIX. [10JI0BBIE KEIE3bl.
OOpa3oBaHue U pa3BUTHE MOJNOBBIX Ki1eToK. CriepMaroreHes u oorenes. CtpoeHue
MIOJIOBBIX KJIETOK.

OmnnonoTBOopeHre W SMOpPHUOHAIBLHOE pa3BUTUE KUBOTHBIX. (CmocoObI
OILUIOJOTBOPEHUSA: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBryanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (HAa mpuMmepe Jsarymku). Jlpobmenme. Tumbl  apobieHus.
Jemepmunupoeannoe u HedepmuHuposanwoe Opooaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIICKOIMMTAIOMINX. 3apOJBIIICBhIC JIMCTKU
(racTpyJssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3auMHoe
BJIUSIHUE YacTel pa3BUBAIOIIETOCS 3apojbllia (3MOpHOHANbHAS WHIYKLHUA).
3aknajka IUTAaHA CTPOEHMSI JKMBOTHOTO KAaK  PE3yJbTaT HEPaAPXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BrusHue Ha >MOpHUOHANIBHOE pPa3BUTHE PaA3IUYHBIX
(bakTOpOB OKpyKaroueh Cpeibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM nepuoj. Ilpsmoe u
HenpsiMmoe pas3BuTue. PaszButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJIOTMYECKOe 3HAYEHHE MPSMOr0 M HEMPSIMOIo



pa3BUTHS, UX PACHPOCTPAHEHHUE B Mpupoje. Tumbl pocra KUBOTHBIX. DakTOphI
PETYISIUU POCTA JKUBOTHBIX M YenoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHne u CMepTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['ametodur m cnopodur. Meiio3 B
KU3HEHHOM IIMKJe pacTeHuil. (OOpa3oBaHue crop B Mporecce Menosa.
['amerorene3 y pacteHuidl. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3MoB. [[BoiiHOE OIJI0IOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJaiuyd OHTOT€HE3a Y PACTEHUMN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBammun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe paszMHoOxkeHue», «Tumbl OGecrosioro
pa3MHOXKEHUA», «Pa3MHOXEHHE XIaMUIOMOHAIb», «Pa3MHOXXEHUE 3BIIICHBD,
«PazmHoOxeHue runpe», «Menos», «Xpomocomel», «l'amerorenes», «CrtpoeHue
AWIEKIETKH U cnepMmaro3onjia», «OCHOBHbIE CTaguu OHTOreHe3a», «lIpsmoe u
HEnpsiMoe pas3Butue», «Pa3zBurhe wmaiickoro xyka», «Pa3Butue capaHum»,
«PazButne narymkn», «J[BOWHOE OIUIOJJOTBOPEHUE Yy IIBETKOBBIX PACTECHHIN»,
«CTpoeHHne CeMsSH OJHOIOJIBHBIX M JBYIIOJbHBIX pAacTEHUI», «KU3HEHHBIN UK
MOPCKOM  KamyCTbDy, <«OKM3HEHHBIM UHKIT  MXa», <«KU3HEHHBIM  IUKI
ManoOpPOTHUKA», « KU3HEHHBIN [TUKI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SUIEKICTOK H
CIIEPMAaTO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYLIKID.

JlaGoparopHasi padora «l3ydyeHue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpPOITpENapaTax».

IIpakTnueckass padora «BbIABI€HUE MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOXKEHUS BBICHIUX
pacTeHUu».

Tema 11. I'eHeTuka — Hayka 0 HACJEJACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHM3MoB

Hcropust cTaHOBJIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®puza, T. Moprana. Poib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Pabotel H. K. Konbuioa, H. 1. Basunona, A. H. benozepckoro, I'. JI.
Kapmneuenko, }O. A. ®unumuenko, H. B. Tumodeena-Pecopckoro.

OCHOBHBIE TEHETUYECKHUE TOHITUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TE€HBbI, aJbTEPHATHUBHBIE TPU3HAKK, JOMHUHAHTHBIM M PELECCUBHBIN
MpU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS TUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.



OcCHOBHBIE ~ METOJbl ~ T€HETUKU:  THOPUIIONIOTUYECKUHN,  IUTOJOTHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasumiioB, A. H. benosepckuii, I'. [[. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKIY, «CXEeMbl CKPEIIUBAHUS.

JlabopaTtopHasi pabGora «J/Ipo3oduna Kak OOBEKT TIE€HETHYECKUX

HUCCJIEIOBAHUN.
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eMHO00pa3us THOPUIOB MepBOTO MmokojeHus. [IpaBuino qomuHMpoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacUleIUieHusT NMpU3HAKoB. L{UTonornueckue OCHOBBI
MOHOTMOPHIHOTO CKpeluBaHus. ['unoresa 4ucToThl raMer.

AHanmsupytouiee ckpemmBanue. [[poMeKyTOUHBIM XapaKTep HACIECIOBAHUS.
Paciueruienre npu3HaKoB IIPU HEMIOJIHOM JOMUHHUPOBAHHM.

JuruOpuaHoe ckpemrBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBUCUMOTO
HAcJleloOBaHMUs ~ Tpu3HakoB.  lluTomornueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUSI.

CueruieHHOe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJIEJOBAaHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eHeTnka mojga. XpoOMOCOMHBIM MEXaHU3M ONPEAEICHUS M0JIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbI W TreTeporaMeTHBIM Moj. ['eHeTnuyeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JEHUCTBUE
reHa. MHOXECTBEHHbIM aienu3M. B3anmoneicTBue HEaIeNbHBIX T'EHOB.
KommiementapHocTs. Onucras. [lonumepust.

['eHETHYECKUM KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a
TaKkke (U3NOJIOTMYECKUX TMPOLIECCOB, MOBEACHUS M KOTHUTHBHBIX (YHKIUI.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3UH
— Mapa3uT» U «XO3IUH — MHKpOOMOM». ['eHeTHueckue acmeKThl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHON MH(OPMAIMU B TOKOJICHUX KIIETOK U OPraHU3MOB.

JlemoHcTpanuu

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

Tabnuubl u cxemsl: «IlepBoiii 1 BTOpoit 3akoHbl Mennens», «Tpertuii 3aKoH
Mennens», «AHamu3upyrouiee ckpemuBaHue», «HemomHoe noMUHHpOBaHHEY,
«CuemnyieHHOe HacleIoBaHWEe MPU3HAKOB Y Jpo30Quibl», «l'eHeThka mosiay,



«Kapuotun denoseka», «Kapuorun npozodunb»y, «Kapuotunm nTuiibny,
«MHOXeCTBEHHBIN ajjIennu3M», «B3aumMoaeicTBUE T€HOBY.

O6opynoBaHue: MoJelb JUISL JIGMOHCTPAIlMM 3aKOHOB  €IMHOOOpa3us
ruOpUIOB TIEPBOrO TIOKOJICHUS M pacCHISIVICHUS NPU3HAKOB, MOJEIb A
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOTO HACJEIOBAHUSA NPU3HAKOB, MOJECIb IS
JIEMOHCTpPAIlUM CIETJIEHHOTO HAcCJEIOBaHUS IPU3HAKOB, CBETOBOM MHKPOCKOIL,
MUKpornpenapar: «/Ipozodumnay.

IIpakTuueckas padora «/3ydyeHuwe pe3yabTaTOB MOHOTHOPHIHOTO
CKpeIIUBaHUs y APO30(PUITBD».

IIpakTnueckas  paGora  «l3yyeHue  pe3ynbTaroB  JUTHOPUIHOTO
CKpELIMBaHUs y APO30(PUIB».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoTHMIA W cpeabpl Ipu  GopMuUpoBaHUM (PeHOTHIA.
N3MeHunBOCTh NpU3HAKOB. KayecTBEHHbICE M KOJWYECTBEHHBIC MPU3HAKU. Buis
M3MEHYMBOCTH: HEHACJICACTBCHHAS M HACJICICTBEHHAS.

MopaudukaniioHHass HW3MEHYMBOCTh. Poiab  cpeasl B (hOPMUPOBAHHUH
Moau(UKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CoiicTBa Moau(UKalMOHHON
U3MEHYUBOCTH.

['eHoTUNMYECKass M3MEHUYMBOCTh. CBOMCTBA IT€HOTUMHUYECKON N3MEHUYHUBOCTH.
Bubl reHOTUITMYECKON N3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallHUOHHASL.

KomOnHaTHBHAs W3MEHYMBOCTH. Mei03 M TIOJIOBOM TMPOIECC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOT0 pa3Ho00pasusl B Mpejiesiax 0JIHOr0 BUA.

MyTanmoHHass W3MEHYMBOCTh. BHIbBI MyTalMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  HMHAYUMPOBAHHbIE MyTalluh. SlaepHble W
HUTOIUIa3MaTuyeckue myTtauuu. CoMaTUYecKue U IMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUS MyTaluid. MyTareHbl W WX BJIWSHUE Ha OPTraHU3MBI.
3aKOHOMEpPHOCTH MYTAIlMOHHOIO TMpoIecca. 3aKOH TOMOJIOTHUYECKUX pPAJIOB B
HacienctBeHHoi m3MenunBoctu (H.U. BaBunoB). BHesnepHas M3MEHYMBOCThH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POJb  INUSCHEMUYEeCKUX Hakmopos 8
HACIe008aAHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOS ) OP2AHUIMOS.

JlemoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. Bapuios.

Tabmuet u  cxembl: «Bugsl  u3MmMeHumBocTH», «MoaudUKalMOHHAS
U3MEHYUBOCTHY, «KomMmOunHaTBHAS U3MEHYUBOCTEY, «Metio3y,
«OmnonoTBopeHuey, «I eHerTndeckue 3a00ieBaHus YeToBeKay, « Buabl Mmytaruiiy.



OOopynoBaHue: XKUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PAacTEHUH,
pucyHku (dpoTorpaduu) >KUBOTHBIX C PA3TUYHBIMUA BHIAMH U3MEHYNBOCTH.

JlabopaTopHnast pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIMOHHON U3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psiia U
BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Mytarmuu y Apo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBexka

Kapuotun uenoBeka. MexayHapoAHas mporpamMma HMCCIEAOBaHUs T€HOMa
yenoBeka.  MeToapl  M3y4yeHHs ~ TEHETMKM  YEJIOBEKAa:  IEeHEaIOTMYECKHU,
ONMM3HEIOBEIH, LIMTOr€HETUYECKUI, MOMYJIALMOHHO-CTATUCTUYECKHU,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOE ONpENIECIICHNE TE€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I1P-ananu3a. HacneacTBeHHbIe 3a00JIeBaHUs YelIOBEKA. [ €HHbIE U XPOMOCOMHBIE
00J€e3HH 4YeloBeKa. boJIe3HM C HacleICTBEHHOW MPEeapacloOKEHHOCTBIO.
3HayeHUuEe MEAMIIMHCKON T€HETUKHU B MPEIOTBPAIICHUU U JICUEHUH T€HETUYECKHUX
3a0o0yieBaHUI uenoBeka. MeauKo-reHeTUYecKoe KOHCYJbTHupoBaHue. CTBOJIOBbBIE
KJIeTKU. [IoHATHE «TE€HEeTHYeCKOro rpy3a». JTUUYECKUE ACHEKThI UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckre (akTopbl MOBBIIMIEHHOM YYBCTBUTEJIBHOCTH YeEJIOBEKa K
buznyecKOMy U XUMUYECKOMY 3arpsi3HEHUIO0 OKpyXkarouiei cpenpl. ['eneTndyeckas
IIPEAPACIIOIOKEHHOCTD YEJI0BEKA K MaTOJIOTHUM.

JleMoHCcTpanumn

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTolbl U3yYEHHUS] TE€HETHKHU
yesoBeKay, «l'eHeTnueckue 3a00J€BaHUs YET0BEKay.

IIpakTnueckas padora «CocTaBlI€HHE U AaHAIN3 POJIOCIOBHON.

Tema 15. Cenexkuust OpranusMoB

JlomecTukanusg W CEJEKUHs. 3apOKICHUE CENEKIMH W JAOMECTUKALUU.
VYuyenue H. WM. BaBunoBa o IleHTpax MNpPOUCXOXKAECHUS W MHOrooOpaszus
KYJIbTYpPHBIX pacTeHuil. Poiib cenekuuu B CO3[1aHUM COPTOB PACTEHUU U TOPOL
#uBOTHBIX. CopT, mnopoaa, ImITaMM. 3aKOH TIOMOJIOTHYECKMX DSJIOB B
HaclieACTBeHHOM wu3MeHunBocth H. WM. BaBuioBa, ero 3HaueHue A
CEJICKIIMOHHOM pabOThI.

MeTtonbl cenekuMOHHOM padoThl. McKyccTBeHHBIH OTOOp: MacCOBBIM U
VIHJINBU1y AJIbHBIN. DTarel KOMOWHAIIMOHHON CCJICKIIUU. HUcnwiTanne
npou3BoAMUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITYy ¢ oMolIkko ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paboThlI.
PannanoHHbI 1 XMMUYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTYPHBIX



dopm opranu3moB. Vcrnosb30BaHME T€HOMHOTO pPEIAaKTUPOBAHUS M METOOB
pexomOuHaHTHRIX JIHK 11t momydeHust iCXOHOTO MaTepuaia sl CEIeKIIUU.

[Tonyuenue MOJIUIIIIOUIOB. BnayTpuBugoBas ruOpuIU3aIIns.
bnuskopoAcTBeHHOE — CKpeliuMBaHue, Wid  UHOpuAMHr.  HeponactBenHoe
CKpelIMBaHue, Win ayTOpuauHr. I'erepo3suc u ero mnpuuuHbl. Mcnosb3zoBaHnue
rerepo3uca B cenekuuu. Otnanénnas ruGpuausanus. [Ipeogonenue Oecronus
MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIIMN PACTCHUHN U )KUBOTHBIX. «3e1éHas
Dpesontoyusy.

CoxpaHeHue M U3y4YeHUE F'€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX PpOAMYENH i1 CO3JaHUsl  HOBBIX COPTOB W TUOpHUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU PeCcypcamil CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 YesixX YAYUUeHUs CYUeCmeyiomux U co30anusl HO8blX Nopoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbLIX UCCIe008aAHUL,
nepeodogvlx uoell U nepcneKmueHbIX MexHoI02Ul.

JdeMoHCcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxembl: «LleHTpbI TPOUCXOXKIEHUS U MHOTO0Opa3ust KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTMYECKHX PSAIAOB B HACIEACTBEHHON M3MEHUYHMBOCTHY,
«Metoasl cenexunmn», «Otnanénnas rudpuausanus», «MyTtareHes».

JlabopaTopHasi padora «/3yueHrue cOpTOB KyJIbTypHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydyeHrne METO0B CEJICKIINU PACTCHUIN.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUN».

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHKCHHS CEJICKIIMU PACTEHUM U
KUBOTHBIX (Ha CEJIEKIITUOHHYO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIN Y4YaCTOK, B TEIUIMYHOE XO34KMCTBO, B JIaDOPAaTOPHIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. BuoTexHoJ0rus U CHHTeTHYECKAsI OMOJIOTH S

OOBeKTbI, HCHOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE U TKaHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepPUCTHUKA. TpagumonHas
OMOTEXHOJIOTUS:  XJIeOOMeUeHrne, TMOJIYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOZAEnne. Mukpoounonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOJOTMYECKHX
texHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJBIO MOJYYEHUSI OPTaHU3MOB U UX KOMITOHEHTOB,
COJIEpKaIllUX HE BCTPEUYAIOIIHMECS B IPUPOAE OMOCUHTETUUECKUE Ty TH.



Kierounas unxeHepus. MeTonbl KyJNbTypbl KJIETOK M TKAaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas TrUOpUAM3aUs W COMATHYECKUN
smOpuorene3. VMcmnonp30BaHWe TaruIOWIOB B CEJIEKIMU pacTeHuid. [lonyuenue
MOHOKIIOHAIbHBIX anmumein. HMcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKuus
AULEKIECTOK U KIIOHUPOBAHUE KMBOTHBIX. METON TpPaHCIIAHTALMM ANEp KIETOK.
Texnonozuu 0300po6IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMocoMHass U Te€HHasg WHXKeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss YW NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HMH)KCHEPUH.
DKOJIOrMYeCcKHUe U ITUYECKUE IPOOJIEMbl T€HHOW NHKEHEPUH.

Menunuackue 6norexnonorun. [loctrenomnas nudpopas meauruua. [T11P-
JMarHoCTUKa. MeTaOoJIOMHBIA aHaIN3, TEHOIEHTPUUYECKUM aHaau3 MpoTeoMa
YEeJI0BEKAa JUISI OLEHKM COCTOSIHHSA €ro 310poBbs. VCHoJIb30BaHHE CTBOJIOBBIX
kiaeTok. TaprerHas Tepanus paka. 3D-Ouommkenepust g pa3pabOTKu
byHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3AaHUS KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTMH TPEXMEPHOTO OMONMpUHTUHra U ckaddoiaauHra
JUISL PELLIEHUS 3a/1a4 [TEPCOHATU3UPOBAHHON MEIULINHBI.

CozlaHue BEKTOPHBIX BAaKIMH C LEJIbI0 oOecriedeHrs: KOMOWHHPOBAHHOMN
3amuTel OT Bo3Oyautenet OPBU, ycraHoBieHHME MONEKYJSPHBIX MEXaHHU3MOB
dbynkuuonuposanusi PHK-conepkamuyx BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmumpe! u cxemsl: «lcnoab30BaHHE MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «I'eHHass HHKEHEPUs».

JlabopaTtopnas pa6ora «3yyeHne 00bEKTOB OMOTEXHOIOT .

IIpakTueckas padora «IlomydeHrne MOTOYHOKUCIBIX ITPOLYKTOBY.

JKckypcusi «bUOTEXHONOTHMA — BaKHEWINasi MTPOU3BOJAUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».

11 KIIACC

Tema 1.3apo:kaenue M pa3BUTHE IBOJIOLUUOHHBLIX MpPeEACTABJICHUN B
Onosioruu

OpomononHass teopust Y. JlapBuna. Ilpenanochuikn BO3HUKHOBEHUS
napBuHusMa. JKu3Hb U HaydHas aedarenbHocTh Y. JlapBuHa.

JBrKy1re cuiibl 3BOIFOIUH BUAOB 10 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTh
pPa3MHOXKEHUS OpPraHU3MOB, HACJEACTBEHHas HW3MEHYMBOCTh, OoOpbOa 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnueckoit Teopun HBomtouuu (CTD). HelitpanpHas
teopust dBomtonuu. CoBpeMeHHas JBONIOIMOHHAS  OwWojorus. 3HAYCHUE
HBOJIIOIIMOHHON T€OpUU B POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsr: Apucrtorens, K. JIunnen, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosbe, Y. Hapsun, C. C. YerBepuxos, 1. U. Imansraysen, Jx. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBoii mnpuponbl (mo K. Jlunuer)y,
«Jlectnuna skuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHud u KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapupyta mytemectBus Y. lapsunay, «Haxonku Y. lapsuna», «®opmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroobpasue KyiabTYypHBIX (GopM
KarmycThbl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa3oBaHUsI HOBBIX BUJIOB
(mo 4. J[apBuny)», «Cxema COOTHOUIEHUS [BWXXYLIUX CHJ 3BOJIOLHNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUUECKON TEOPUH IBOJIIOLIUN.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJIbTAThI

[Tonmynsiuus Kak 3J€MEHTapHasl €QuHULIA 3BONMOUUH. COBpEMEHHBIE METOBI
OLICHKM TE€HETUYECKOro pa3HoOOpa3us M CTPYKTypbl mnomyisiuil. W3meHenue
reHopoHJa TOMyJSLUMKA KAaK DJIEMEHTApHOE 3BOJIOIMOHHOE SBJICHUE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitn6epra.

DOnemeHTapHble (HAKTOPHI (IBMIKYIIHE CUJIBI) HSBOJIONUU. MYyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJeHHbIE UW3MEHEHHs 4YacToT ajiened B nomynauusx. Oddext
OCHOBartelns. JID¢pgexm Oymvinouynoco eopaviuika. CHudiCeHUe 2eHemu4yecKo2o
pasnoobpasusi: npuuunsl u cireocmeus. Ilposenenue s¢gpghexma Opeiigha ceros 6
bonvuwux u  marvlx  nonyaayusx.  Mwurpanmuu.  M3onsuus  OMyJISIITUA:
reorpaduyueckas (mpocTpaHCTBEHHAs), OHMoJornyeckast (penpoyKTUBHAS).

EcrtecTBeHHbIII 0TOOp — HampaBigomuil ¢akrop 3Bomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBMXKYIIUHM, CTAaOMIU3MPYIOIIUN,  pa3pbIBAIOIINN
(mm3pyntuBHbIN). [lonmoBoit oTOOp. BO3HMKHOBEHME W SBOMIONHUSA COLUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHM3MOB  KaK  pe3yjibTaT  MHUKPOIBOIIOIHUU.
Bo3nukHOBeHHe — mpucnocoOieHud y  opraHuzMoB.  Apomopdo3sl U
uanoanantauuu. ITpumepsl npucnocoOieHuid y OpraHu3MoB: MOP(OJIOrHYECKUE,
dbusnonornyeckue, - OMOXMMHUYECKHE,  TOBeAcHYeCKne.  OTHOCHTEIbHOCTh
MPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u crpykrypa. BumooOpazoBaHue Kak pe3yJibTar
MUKpO3BOMIOIMHU. M3o0msauus — kiroueBod (akTop BuAooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHMS: ajuIonaTpuyecKoe (reorpaduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monurIOnIU3aIus,
rubpuan3ansi). JmuTenbHOCTh SBOJIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBaAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  3BONIONMOHHONW OWOJOTMKM B pa3pabOTKE HAy4YHBIX METOJOB
coxpaHeHusi 6mopazHooOpaszusi. MUKpPOIBOJIOIUS U KOIBOJIOIHUS MMAPA3UTOB U UX
x03s51eB. MexaHu3Mbl (GOPMHUPOBAHMS YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI
O0pBOBI C HET.

JdeMoHCTpanuu

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

Tabmuubl u cxembl: «MyTauuoHHasT H3MEHYUBOCTHY», «llomynsuuonHas
CTPYKTypa BUAa», «Cxema MposiBiIeHUs 3akoHa Xapan—BaitnOepray, «/IBrmxymme
CHJIbI 3BOJIOLUN», «DKOJIOTHYECKas W3OJSLUS MOMYJIALUNA CeBaHCKON (openmy,
«l'eorpadmueckass M3OJSAIUS  JTUCTBEHHUIIBI CUOUPCKOM W JTUCTBEHHHUIIBI
naypckoin», «IlonynsiuoHHbIe BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTB», «Cxema
JEUCTBHUSL eCTECTBEHHOro otrbopa», «PopMbl OOphOBI 3a CYIIECTBOBAHUEY,
«HaycTpruanbHbIl MenaHu3sM», «KuBble uckonaemseie», «l1okpoBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusnosornueckue anantrauun», «lIpucrnocoOIEHHOCT, OpPraHU3MOB U €€
OTHOCUTENBHOCTBY, «Kputepun Buaa», «Buabsl-nBoiHukm», «CTpyKTypa BUAA B
npupozae», «CrocoObl BuaooOpazoBaHus», «l'eorpapuueckoe Buao0Opa3zoBaHuE
TpEX BUJOB JAHJBIIIEH», «IKOJOTHYECKOE BHUJI000PAa30BAHHME BHUJIOB CHUHUID),
«ITonumnounael pacteHuit», «KamycrHo-penednbiii ruOpuI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMHA HACEKOMBIX, Uy4elia MTHIL U
3Bepeil C MpUMEepaMu pa3IMYHBIX NPHUCIOCOOJICHHM, 4Yyyena NTUL U 3Bepeu
pa3HbBIX BHJIOB, TrepOapuul pacTeHUM ONU3KUX BUIOB, 0OpPa30BABIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

Jlabopatopnasi pabora «BbisiBlIeHHEe H3MEHYMBOCTH Yy OCOOEH OJHOIO
BUJIA».

Jlabopatopnas  pabdora  «IlpucrnocoOneHus  OpraHM3smMoB U HX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY.

JlabopaTtopnass pabora «CpaBHeHHE BHJIOB 1O MOP(OIOTHIESCKOMY
KPUTEPHUIOY.

Tema 3. MakpodBoaouus 1 €€ pe3yabTarbl

Metonbl  u3yueHHs MakpolBoionuu. [lameoHToIOrMyecKkue  MeTobl
u3ydyeHus oHBomouud. llepexomubie ¢GopMbl U QUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguueckue metonbl u3yuyeHus spostouuu. CpaBHeHue ¢Giaopsl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emiu. Bupbi-
DHAEMHUKHU U PEITUKTHI.



OMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTMUYECKUE METO/Ibl U3YUYEHUS
BONMIONMM. ['eHeTHyeckrue MeEXaHU3Mbl HBOJIOLMM OHTOT€HE3a M TOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTHYHBIE  OPTaHBbL.
Pynumentapusle  opranbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHUE,
OMOXMMUYECKHE W  MaTEeMaTHYECKUE  METOJbl  M3YyYEHHUS  SBOJIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METObI MOCTPOCHUS (UIOTEHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIIOIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOMOIUH. [IpuHyun cmenvl yHKyui.
HeobOpaTtumocTs 3Bomtonmu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIIOLIU Y.

JdeMoHCcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromiep, 3. I'ekkens.

Tabnuubl U cxembl: «DUIOTEHETUUYECKUN Psijl JIOIMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedanb»,  «Punnodute»,  «CemMeHHbIE
nanopoTHukW», «buoreorpaduyeckue 30HBI 3emum», «Jlpeid KOHTHHEHTOBY,
«PenukThl», «HaudanpHble cTaauu 5SMOPUOHAIBHOIO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHel», «PyJaUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl YEJIOBEKa U IIUMIAaH3e», «l JaBHbIE
HaIpaBJICHUS 3BOJIOIUNY, «OO0I1IHE 3aKOHOMEPHOCTH 3BOJTIOLIII.

O6opynoBaHue: KOJUICKITUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumore3sl MNPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOTeHE3 H
nancrepmusi. JloHayuHble TIPENCTaBICHUS O 3aPOKJICHUU KU3HU (KPEarlmOHU3M).
['MnoTe3a MOCTOAHHOTO CaMO3apOKICHHUS )KU3HH U €€ onpoBepkeHue onbiramMu O.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxoxaenue sxM3HU U aCTPOOUOJIOT .

OCHOBHBIE JTaIlbl HEOPTraHU4ECKON 3BOJIIOLIMH. IInanerapHas
(reojoruueckas) SBOJIOIUA. XHMHYECKas OdBOJIONUSA. AOHWOTCHHBIH CHHTE3
opraHuyeckux BeniecTB u3 Heoprannudeckux. OmbiTr C. Mumiepa u I'. HOpu.
OOpa3zoBanue mnonauMepoB u3 MoHoMmepoB. KoamepBarnas rumnoreza A. .
Onapuna, runore3a nepBuyHoro oyiapoHa k. XomnaeitHa, reHeTHYecKasi TUnoTe3a
I'. Ménnepa. Pubo3umbl (T. Uek) m runoreza «wmupa PHK» VY. TI'mnGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopuss 3emnn U MeroApl €€ wu3yuyeHusa. McKomaemble OpraHUYecKHe
octatku. ['eoxpoHonoruss u e€ wmeroabl. OTHOcUTENbHAsE M a0OCONIOTHAs
reoxXpoHoorus. I'eoxpoHoiornueckas ImKana: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



Hauanbubie s3Tanbel opraHuydeckod »Bojouud. [losBiaeHHe W 3BOIOLUA
NEPBBIX KJIETOK. DBOJIOLHMSA MeTaboau3Ma. BO3HHKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpemMeHHble MUKPOOHBIE OMOTIIEHKU KaK aHaJIoOr MEepPBBIX HAa 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapuOTHI.

[TpoucxoxaeHne 3ykapuoT (CUMOMOreHes3). DBOIIOLIUOHHOE MPOUCXOKICHUE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIIOLMU BbICHIMX pacTeHuil. OCHOBHbBIE apoMOP(O3bI
pactenui. Beixox pacrenuii Ha cymry. [losiBieHuWe CIOPOBBIX pACTCHUH U
3aBoeBaHne uMHU cymu. CeMeHHble pacTeHHs. [IpoMcXOoKIeHHe LBETKOBBIX
pacTeHUM.

OCHOBHBIE 3Tambl 3BOJIIOLMHU KUBOTHOrO MHpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — IMOSIBIIEHUE COBPEMEHHBIX
TunoB. IlepBbie XopaoOBbIE KUBOTHBIE. JKM3Hb B BOJAE. DBOJIIOLHNS MTO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii m pentwinil. [IporcxokaeHne MIICKOMUTAIONUX U
ntul. Ilpunnoun kimoueBoro apomopdosa. OcBoeHue OeCHO3BOHOYHBIMU U
MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasutne xu3HM Ha 3eMje€ IO dpaM M MEpUOJaM: apXeu, MPOTEPO30il,
najgeo3or, Me3030M, KkahHo3zou. OOmas XapakTepucThka KiIuMaTa u
TEOJIOTHYECKUX MpoueccoB. [losBlIeHME M pacHBET XApaKTEPHBIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHHUSI — SKOJOTMYECKUE KPHU3UCHI Mpouuioro. [IpuyuHel u
CIEACTBUS MAacCOBBIX BbIMHpaHHl. COBPEMEHHBIN SKOJOTHMYECKUNA KPHU3HC, E€ro
ocobennoctH. [Ipobiema coxpaneHust 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHass cucTeMa opraHudeckoro mupa. IlpuHnumnel knaccupukanuu
opraau3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTraHU3MOB.

JleMoHCcTpanumn

[Toptpetsr: ®. Penn, JI. Cnannanuanwu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /x. Xongeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuel u cxemsl: «Cxema ombita @. Penny, «Cxema omnbita JI. ITactepa mo
M3YUYCHHIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Mummiepa, I'. HOpwuy,
«JTanbl  HEOPraHWYECKOW  H3BoNOUUM», «['€oXpoHoOrMYeckas  HIKajiay,
«HauanpHble 3Tanbl OpraHMYeckoi 3BoIOLUN», «CxemMa oO0pa3oBaHUsl IYKapHOT
nyTéM cumoOunoreHeza», «Cucrema XuBOM npHUpoAb», «CTpoeHue BUpYCay,
«Apomopdossl  pacrenuit», «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIH,
«MHorokieTrounsle Bogopocian», «Mxwm», «llamoporHukm», «l'0J0CcEMEHHbIE
pactenus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocteiimme», «KuiedHoOmomocTHbIEY,
«IInockue 4epBUY, «Ynenucronoruey, «PBIOBIY, «3€MHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuusy, «Mnekonuraromue», «Pa3Butne Xu3HuU B
apxenckou spey, «Pa3BuTHe KU3HU B MPOTEPO3OMCKON 3pey, «Pa3BuTHE KU3HU B
[aJIe030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey, «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: TepOapuu pacTEHUM pa3IUYHBIX OTAEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaJKHbIE MTPENapaThl )KUBOTHBIX, PAKOBHUHBI MOJUTHOCKOB, KOJUICKIIUH
UTJIOKOXKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yy4dejla MTHULl MU 3BEpeEH,
KOJUIEKIIMM OKAMEHEJIOCTEH, IMOJE3HBIX HCKOMAEMbIX, MYJSKA OpPraHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas  padora «MoaenupoBaHUE  ONBITOB
Mumnepa—tOpu 1o u3y4eHuro abMOreHHOr0 CUHTE3a OPraHUYECKUX COECAMHEHUN B
NEPBUYHON aTMOChepey.

JlabopaTtopnasi padora «/I3yyeHue M ONHCAaHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yueHue OCOOEHHOCTEH CTPOEHHUS pacTEHUU
Pa3HBIX OTIEIOBY.

IIpakTuyeckas padora «l/3yueHue ocOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaeHune Yea0BeKa — AaHTPOIIOIeHe3

Pasznens! n 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHOBJEHUE NPEICTABICHUN O MPOUCXOKICHUU 4esoBeKa. PenurunosHeie
B033peHMsI. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YeNOBEKA C KUBOTHBIMU. CHCTEMATHYECKOE MOJ0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJNOBEKA € JKUBOTHBIMU:  CPaBHUTEIBHO-
MopdoJioruuecKue, AMOPHUOIOTHIECKHE, (bU3HOTOT0-OMOXMMUYECKHE,
nosegeHueckue. OTIIMYMS YeI0BEKa OT )KUBOTHBIX. [IpAMOX0XKIEeHHE U KOMILIEKC
CBA3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOU
CUCTEMBI.

JiBmkymine cuiibl ((pakTopsl) aHTPONOreHe3a: OMOJIOTHUYECKHE, COI[HAIbHEIE.
CooTHolleHne OMONOrMYECKUX U COLMANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJWU aHTPOIIOTeHEe3a. PaHHME ueIoBeK0oOOpa3Hbie 00€3bsSHBI
(IPOKOHCYJIBI) U PaHHUE MMOHTUIBI — OOITHE TIPEIKHA YeTOBEKOOOPA3HBIX 00€3bsH U
JM0/1e. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JHoJeH. UenoBeEK yMeINblid, EpBbIE
W3TOTOBJIEHUS OpyIAui TpyAa. YeloBeK NMpAMOXOASAIIMNA U NEPBBIM BBIXOJ JIOJEH
3a mpenensl  Adpuxku. YenmoBek reimensOeprckuii  — 00mMA  TIPENOK
HEaHJIepTaJIbCKOr0 YEJIOBEKAa U YEJIOBEKa pa3yMHOro. YenoBeK HEaHAEpPTaIbCKUN
KAaK BUJ JIIOJEH XOJIOAHOTO KiauMara. YernoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKHM YEJOBEK, OCBOGHHE KOHTHMHEHTOB 3a TmpenaenaMu AQpuUKH.
[TaneoreHeTuka u rnajeoreHOMUKA.



DBOJIIOLMST COBPEMEHHOI'O 4eJoBeKa. ECTeCTBEHHBIM OTOOpP B MOMYJISLUIX
yenoBeka. MyTanvoHHBIN Tiporiecc ¥ moauMopdusM. [lomynsimoHHbIE BOJHEI,
npeid reHoB, Murpanus U «d(pQPexT ocHoBaTeNs» B MOIMYJSIUIAX COBPEMEHHOTO
YeJI0BEKA.

Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBpomneouaHas
(eBpasmiickasi),  aBCTpajo-HETpOUJHAs  (PKBATOpUAJbHAs),  MOHTOJOUAHAs
(azmaTcko-amepuKaHckas). Bpemss M myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnunctBo  dyenoBedeckux  pac. HayyHas  HECOCTOSITENBHOCTh  pacH3Ma.
[TpucnocoONeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSIM OKpPYXAloLEeH Cpebl.
BnusHue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdojoruro U
(bU3MONOTHIO YeIOBeKa.

MexaucuuruinHapable  MeToAsl B ¢u3udecko  (OMOIOTHYECKO)
AHTPOIMOJIOTHHM.  OBOJIOLMOHHAS ~ aHTPOMOJOTHS W IMAJIEOAHTPOIOJIOTHUS
YEJIOBECUECKUX MOMYyJAuiA. bruocornuanbHble UCCIEIOBAHUS MPUPOJIBI YEIIOBEKA.
HccnenoBanne KOIBOMIOIMUHA OMOIOTHYECKOTO U COLIMATIBLHOTO B YEIIOBEKE.

JdeMoHCcTpanuu

[Toprpetsr: Y. lapBuHn, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuupl 1 cxembl: «MeToIbl aHTPONOJIOTUMY, «['0JTOBHOI MO3TI YeoBeKay,
«YenoBekooOpa3Hbie 00€3biHb», «CKeNeT 4YelnoBeKa M CKEJeT IIUMIIaH3ey,
«PynMMEHTHI U aTaBU3MBIY, «J[BIKYIIIHE CHIIBI AaHTPOIIOT€HE3a», « DBOIIOLIMOHHOE
JIpPEBO  4YEJIOBEKa», «ABcTpanonutTek», «YenoBek  ymenbii», «Yenoek
NPSIMOXOIAIINIY, «JleHnCOBCKUM dyenoBek» «Heannepranbuby, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITarnbl IBOJTIOLUU YEIOBEKA», «Packl 4eioBeKay.

OOopynoBaHue: MyJSDKM — OKAMEHEJIOCTEH, MPEeAMETOB  MaTepuaIbHOM
KyJIbTypbl TpPEIKOB 4YelOBeKa, penpoaykiuu (Qororpaduu) KapTuH C
MUDOJTOTUYECKUMU U OMONEHCKUMH CIOKETaMH TPOUCXOXKIACHUS UeJIOBEKa,
dboTorpadguu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJIEh
yepena 4YeJoBEeKa W uepena IMIMMIIAH3€, MOJIENIb KUCTH 4YEJIOBEKa U KHUCTH
HIMMITaH3€, MOJEJIN TOpCa MPEJKOB YeIOBEKa.

JlabopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTPOCHHUS CKejeTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre F3KOJOTHUYECKUX aJanTalui 4eI0BEKay.

Tema 6. Dkojoruss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM € OKPY KaKIIeHl cpeaou

3apoxaeHue u pa3BuTHe 3Kkojoruu B Tpyaax A. ['ymOonbara, K. @. Pynse,
H. A. CesepioBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
9K0J0TUH. CBSI3b SKOJIOTUH C APYTUMH HAyKaAMH.



Metonbl skonoruu. IloneBble HabOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
npupojHble U JaboparopHble. MonenupoBaHue B 3KOJOTUU. MOHHUTOPHHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIN.

3HaYeHUE DOKOJOTMYECKUX 3HAHUM JUIA  YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3E€M YEJNOBEYEeCTBA € Npupoaor. PopmupoBaHue
HKOJIOTHYECKOMN KYJIBTYPbI U OKOJIOIMYECKOM I'PAMOTHOCTHU HACEICHUS.

JlemoHcTpanuu

[Toptpetsl: A. I'ymOoasar, K. ®@. Pynse, H. A. CesepuioB, 3. I'ekkenb, A.
Tencnu, B. H. Cykau¢s.

Tabmuubl u cxembl: «Pazgensl skonorun», «Meroasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAOIIEH CPEIBI».

JlaGopaTopHas padora «H3yueHue METOJ0B AKOJIOTUYECKHUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl 1 cpeaa oOMTAHUA

OKonornyeckue (hakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukamms
HKOJIOTHYECKUX (HaKTOPOB: aOUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbIe. O01mue
3aKOHOMEPHOCTH JeHCTBUA 3Kosoruueckux ¢akropon. [IpaBuno munumyma (K.
[Mnpenrens, 0. JInOux). TonepanTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue ¢aktopel. CBeT Kak 3Kojorumyeckuid Qakrop. [eiicTBue
pPa3HbBIX YYaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIbI
pacTeHUH M JKMBOTHBIX II0 OTHOLIEHUIO K cBeTy. CuHrHanbHas posib CBETA.
DoTONEPUOIU3M.

Temneparypa kak skonorudyeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Msbl. [loMKuI0TEpMHBIE © TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocte kak sxosiormdeckuit ¢aktop. IlpucrnocobneHuss pacTteHuid K
NoJAJIep )KaHUI0 BoJHOro OanaHca. Knaccudukarus pacTeHUH MO OTHOUIEHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, MOYBEHHAs,
ryOMHHas  TOJAINOYBEHHAsA,  BHyTpuopraHuzMeHHas.  DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpen oOuTaHusi opranu3MoB. IIpucrnocoOneHus OpraHu3MoB K
JKW3HU B Pa3HbIX Cpeaax.

buonmornueckne putMbl. BHemHne u BHyTpeHHUE pPUTMBL. CyTOYHBIE H
rOJUYHbIe PUTMBL. [Ipucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUU KU3HU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o KHU3HEHHOU Qopme.
KuzHeHHble POPMBI pacTEHUI: 1E€PEBBS, KyCTAPHUKU, KyCTaAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHUE TpaBbl. JKu3zHeHHbIE (HOPMBI KUBOTHBIX: THAPOOUOHTHI,
re00MOHTHI, a9POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buornueckue (bakTopHI. Buner OMOTUYECKUX B3aUMOJICCTBUN:
KOHKYPEHIIUs, XUIHUYECTBO, CUMOM03 U ero ¢hopmel. [lapasutusm, koonepanus,
MyTyaJIu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxjaeOHn4uecTBo). Herpoduueckue
B3auUMoOJIecTBUS  (Tomuyeckue, (Qopuyeckue, ¢adpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JUIsl CYLIECTBOBaHUS OpPraHM3MOB B Cpelie
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpanuu

Tabnuiel U cxembl: «OKojoruueckue ¢akTopb», «CBETOBOM CIEKTP»,
«IKOJIOTUYECKUE TPYIIbl KUBOTHBIX MO OTHOIICHUIO K CBETY», «TEeIIOKpOBHbIC
KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3NOIOrHUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOUTaHUS OpPraHU3MOBY», «bHOJIIOTHYECKUE PUTMBDY,
«Kuznennoie  Qopmbl  pacTeHuit», «KuszHeHHble  (DOPMBI  KHUBOTHBIXY,
«IKOoCcHCTEMA IIUPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOrO Jiecay, «llenu
NUTaHuS), «XumHundecTBo», «llapasutusm», «Konkypenmus», «CuMOuo3»,
«KomMeHcanuzmy.

O6opynoBaHue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3UYHBIX JKOJOTUYECKUX (PAKTOpOB, TrepOdapuu CBETOIIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOJMIOOUBBLIC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUN TETIOTIOOUBHIX,
3UMOCTOMKHX, MOPO30YyCTOMYMBBIX PACTEHUM, dyuena MTUIl U 3Bepel, repdbapuu
pacTeHMi, OTHOCAIIUXCA K rurpoduram, kcepoduram, me3opuraM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJUICKIIUUA KUBOTHBIX, OOUTAIONIUX B PAa3HBIX Cpeiax,
repOapuu W KOJUIKIIMM PACTEHWH U JKUBOTHBIX, OOJAJarONuX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKWU3HH, repdbapuu u
KOJUICKIIMM PACTEHUM U >KUBOTHBIX Pa3IUYHBIX >KU3HEHHBIX (POpM, KOJUICKIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

Jlabopatopnass padora «BpisiBiIEHHE NPUCHOCOONIEHUI OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsiBIeHHE TNPUCTOCOOIECHUNA OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBD».

JlabopaTopHasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rusi BUAOB M NOMYJIANUI

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  TOIMYJISLUH. [Tonmynsiuusa ~ Kak
ouosiornueckasi cucteMa. Poiab HeOAHOPOIHOCTH Cpeibl, (U3NYECKUX 0apbepoB U
0COOEHHOCTEHM OMooruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyysiquid. OCHOBHBIE TIOKa3aTEIW MOMYJISLUMU: YHCICHHOCTb, IUJIOTHOCTb,



BO3pacTHAasi M TIOJOBasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTh, MUTPALIUSL.

DKoJloruyeckasi CTpykrypa nonyiasiuud. OueHKa YUCIEHHOCTH MOMYJIALNH.
JlnHamMuKa monmynsiiuyd U €€ peryJisiuus. bUOTHYECKMi MOTEHUHAN IOIMYJISIIUHN.
MoaenvpoBanue TMHAMHUKHA TOMyIsUuU. KpuBbIE pOCTa YHCIEHHOCTH NOMYJISLIHH.
KpuBbie BbDKHBaHUSA. Perynsanus YUCICHHOCTH TOMYJSIHA: poib (PaKTOpoB,
3aBUCAILINX W HE 3aBUCSIINX OT IJIOTHOCTH. DKOJIOTMYECKUE CTpATeTuu BUAOB (I- U
K-ctparerun).

[Tonatue o0 sKoJOTMUECKON HUIE BHaa. MectooOuTanue. MHoroMmepHas
MoJenb sKosiornyeckon Humm Jx.M. XaruymHcoHa. Pa3smepbl 3KOI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIU.

Bun kak cucrema nonynsuuil. Apeanbsl BUAOB. BUAbl U HMX KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAIECHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS M MUrpalMil >KUBOTHBIX. buosornueckue
VMHBA3UU Yy KEPOJHBIX BUJIOB.

JdeMoHCcTpanuu

[Toptper: Hx. M. XaTuynHCOH.

Tabmuipl U cxeMbl: «DKOJOTHMYECKHUE XapPAKTEPUCTUKHU  TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa momyisiuum», «Bo3pacTHble  NHpaMuabl
nonyaanun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzMaMmy, «Mojeinb 3kojiorndeckor Hummu k. M. XatunHconay.

O6opynoBanue: repdbapun pacTeHHH, KOJJIEKIIMH )KUBOTHBIX.

JladbopaTtopnass pabora  «lIpucmocoGienus ceMsH  pacTeHUH K
pacceneHuo».

Tema 9. Iko0rus cO00MIECTB. IKOJOTHIECCKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBs3u MeExXIy
OpraHu3MaMu B OHOIIEHO3E.

OxocucrteMa kak OoTkpbiTas cucrema (A. Ix. Tencnu). OyHKIIMOHAIbHBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTHI, PEIyLICHTBHI.
Tpoduueckne ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKHU
skocucteM. [1ouBbl U Wikl B 3kocucTemMax. KpyroBopoTr BEIIECTB U MOTOK SHEPTUH
B OKOCHCTEME.

OCHOBHBIE  TIOKa3aTeJM  JKOCHCTEMBbl. buomacca u  NPOIYKIUS.
DKOJIOTUYECKHUE TUPAMU/IbI YUCEN, OMOMAaCcCChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIECCUM W HUX TMPUYUHBL. AHTPONOTCHHBIC BO3JCHCTBUS Ha
cykueccuu. KnumakcHoe coodiiectBo. bropasnooOpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYHNBOCTH COOOIIIECTB.



[TpupoaHbie 3KOCUCTEMBL. JKOCUCEMbl 03ED U peK. DKocucmemvbl Mopeli U
oxeanog. Ixocucmemvl MYHOp, 1€CO8, CMeneu, nyCmbitb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. Arposkocuctema. ArpouneHos. Paznuuns
MEXIy aHTPOIIOTCHHBIMH M MIPUPOTHBIMHU 3KOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBICE KOMITOHEHTHI ypOodskocucteM. [opomckas
dropa u ¢dayna. CuHaHTpomm3aius TOpoACKOM ¢ayHbl. buomornuyeckoe u
XO03STUCTBEHHOE 3HAUYCHNE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUI OPTaHU3MOB B
sKocuctemax. Ponv kackaonoco 3ggexkma u 6udo8-30upukamopos (Kirouesvix
61008) 6 (QyHKYUOHUpoBanuu skocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKTY
CMEXXHBIMH 3KOCUCTEMAaMHU. Y CTOMYMBOCTh OPTaHU3MOB, IMOIYJISALUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030elicmaus 3aepA3HeHUll pPA3HbIX munoe Ha
cyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM VPOBHSX,
OCHOBbI ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUSL.
MeTo10510THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOTEHHBIX YKOCUCTEM.

JdemoHcTpanuu
[Toptper: A. JIxk. Tencnn.
Tabmunpr  u cxembl:  «CrpykTypa  OumoueHoza»,  «OKOCHUCTEMA

HIMPOKOJIUCTBEHHOTO Jecay, «IKOCHUCTEMa XBOMHOIO Jjecay, «PyHKUMOHAIbHbIE
IPYIIBl OPraHU3MOB B 3KOCHUCTEME», «KpyroBopoT BeEIIECTB B 3KOCHUCTEME,
«enu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKasT MUPAMKIAa YHCEID»,
«JKonoruyeckas nupamuaa OUOMacchl», «IKOJIOrHMYecKas MUpaMua SHEPTUNY,
«O0pazoBanue 6osotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCIe
noxkapa», «9KOCUCTEMa 03epa», «ArpoueHos», «KpyroBopor BeIIECTB M IMOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMH HACEKOMBIX, Uy4eJa MTHIL U
3Bepei, repOapuu KyJbTYypPHBIX M IUKOPACTYIINX PACTEHUH, aKBApUYM KaK MOJEIb
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanue ypo0o3KOCHUCTEMBD».

JlabopaTtopnass padora «l3ydenue paszHooOpaszusi MEIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcHsl «DKCKypCcHUsl B TUIUYHBIN OuoreorieHo3 (B ayOpaBy, Oepes3HsK,
€JIbHUK, Ha CYXOJOJIbHBINA WM MOUMEHHBIN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKypcUsl B arposkocucremy (Ha Moje WId B TEIIMYHOE
XO3SHUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — oOuiennanerapHas 000J04Ka 3€MJIM, T/I€ CYIIECTBYET WIH
CyIlleCTBOBaJIa XKM3Hb. PazBuTHe mnpejcTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu ouocdepst u e€ cocran. XKupoe
BEIIECTBO Ouochepsl u ero PyHKITUH.

3aKOHOMEPHOCTH cylecTBOBaHus O6uocdepnl. OcoOeHHOCTH Onochepsl Kak
ri100abHOM 3K0cUCTeMBI. JMHaMuueckoe paBHOBecue B Ouochepe. KpyroopoTsl
BEILIECTB U OMOTCOXMMHUYECKUE IUKJIBI (Yriaepoja, a3ota). PUTMUYHOCTD SIBICHUMN
B Ouocdepe.

3onanbHOCTH Ouochepnl. [lonstue o Ouome. OCHOBHBIE OWOMBI CYIIH:
TYHJpa, XBOIHBIE JIECa, CMEIIAHHbIE U ITUPOKOJINCTBEHHbIE JIECA, CTEU, CABAHHBI,
MyCThIHU, TPONUYECKHE JIECA, BBICOKOTOPhA. KimMar, pacTUTEIbHBINA U dKUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpykrypa 1 QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINAJIA U
onochepHbIx QyHKITUH.

JdemoHcTpanuu

[Toptpetsl: B. U. Bepuanackuii, J. 3rocc.

Tabmuubl u cxemsl: «l'eocdepsl 3emun», «KpyroBopor azora B HIpHUpPOAE»,
«KpyroBopot yrinepoga B mpupone», «KpyroBopor Kuciopojga B MPUPOIEY,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cyminy, «Knumatuueckue
nosica 3emnm», «TyHapayn, «Takra», «Cmemannsiii jgec», «IIMpoKOIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «[lycTeiasay, « Tponudyeckuid jgecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. HesnnoBek u OKpy:kamas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX NOpHYMHBL. Bo3nelicTBue denoBeka Ha
ouochepy. 3arpszHeHue BO3IyIIHOW cpensl. OxpaHa Bo3dyxa. 3arps3HeHUE
BOJIHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiumMara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENIbHBIM M KUBOTHBIM Mup. OxpaHa
PacTUTENIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE NPUHIUIIBI OXPaHbl MPUPOJIBI.
Kpacubsie kHuru. Oco0o oxpansembie npupoansie Ttepputopuu (OOIIT).
boranndeckue caibl U 300JI0TUYECKUE TAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSl UYEJIOBEUECTBA U MPHUPOBI.
PanronanpbHO€  MPUPONONONIB30BAaHUE W COXpaHEHHUE  OMOJOTUYECKOTO
pazHooOpasus 3emin. OOmME 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccie0o8anus nepexooa K pecypcocbepezaroweti u
KOHKYPeHmocnocooHou snepeemuxe. buonoeuueckoe paznoobpazue u buopecypcowi.
Hayuonanvuvie ungopmayuonnvie cucmemsl, obecneyugarowjue 00cmyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHogvl



9Kopeadbunumayuu dKocucmem U cnocooos 60pvObLl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyrkyus mopckux u Hazemuvix 5KOCUCHEM.

JdemoHcTpanuu

Tabmuubl W cxembl:  «3arpsisHeHHEe  aTMocdepbl»,  «3arps3HeHue
ruapocheps», «3arps3HeHne 1ouBbl», «llapHukoOBBEIM 3pdexT», «Ocobo
OXpaHsieMble IPUPOIHBIE TEPPUTOPUNY», «MOAEIN yIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu OxpaHsSEMbIX PACTEHUN U KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuun, KpacHou KHUTHM peruoHa.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOT'PAMMBI 110
BNOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHUS
OOy4YaroNIMMUCS TPOrpaMM CpelHero ooOmero o0pa3oBaHUsA: JHUYHOCTHBIE,
METANpPEAMETHBIE U MTPEIMETHEIE.

B cTpykType TMYHOCTHBIX PEe3yIhbTaTOB OCBOCHUS MIPOTPAMMBI 10 OMOIOTHHU
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHME OOYyYarolUMUC POCCUNUCKON
I'PaKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONpPEACNICHUIO, Haluuue Mmomueayuu K OOydeHUIO  OHUOJOTHH,
yenenanpaeienHoe passumue BHYTPEHHUX YOEKIECHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUSI OMOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIITUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATENIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMHU, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue NpPpaABOCO3HAHUS  DKOJIOTHYECKOU
KYJbTYPBbL, CHOCOOHOCMU CMABUMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TIO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, ICTOPUUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJACHUSI W CIIOCOOCTBYIOT TMPOIIECCaM CaMOIIO3HAHMS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UUMU JIMYHOCTH, NATPUOTU3MA U
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPYJa U CTApPIIEMY IMOKOJICHUIO,
B3aUMHOT'0 YBa)XCHUS, OEPEKHOTO OTHOLICHUS K KYJIbTYPHOMY HACIEIUIO U
TPAAULASIM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickor denepauuu, MpUPOLIE H
OKpYXarulen cpee.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS ydeOHOro mpeamera «buomorus»
JOJIKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTHBHBIX BHYTPCHHHX  YOCXKICHHH, COOTBETCTBYIOIIHNX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUICKOTro OOIIeCTBa, PaCIIUpPEHUE KU3HEHHOTO
OMbITA W ONbITA AEATEIBHOCTHA B MPOILECCE PEATU3ALNA OCHOBHBIX HAMNPABICHUUN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YUYaOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKMCKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHHE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4YeOHBIX U TMO3HABATENBbHBIX 3a7ad, BHITTOJHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHONIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSITH €€;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOJIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KyJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATENIBCKUX 3a/ad, YBaXUTEILHOIO
OTHONICHUSI K MHEHHUIO OMNIMOHEHTOB TMPH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOM AEATEIBbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKOU WUJIECHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH MEpE]l
PonuHou, ropmoctu 3a CBOM Kpai, CBOXO PoauHy, CBOM $S3bIK W KYJBTYpY,
MPONLIOE U HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJAHOMY HACIEIUIO U MaMATHUKAM ITPUPOJIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTHUH, TOHUMAHUS 3HAYECHHS OWOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBa;

uneiHas yoexxI€HHOCTh, TOTOBHOCTh K CIIY)KEHHIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHUE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOWIMBOTO Oy IyIIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATHUS I[IEHHOCTEH CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaguuusaMu HapooB Poccnu;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIICHUIH;

MOHMMAHUE YMOIMOHATIBHOTO BO3/ICHCTBUSI JKMBOM TPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIP@XXEHUIO B Pa3HBIX BHJIaX HMCKYCCTBa, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GopMHPOBAHHS KYJbTYPbl 310POBbS H
IMOIMOHAJIBLHOIO 0JIaronoJIyyns:

MOHMMAaHUE U pealn3alusi 3J0pOBOro M 0Oe3omacHOro o0pa3a KU3HU
(3mopoBoe  TUTaHWE, COOJIOJICHWE TUTMEHWYECKUX TPaBWJI ©U  HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/ABIXa, peryspHas Qu3ndeckas
aKTUBHOCTH), OEpEXKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1IEHHOCTH TPaBUJl HUHAUBUIAYAJIHHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCTEACTBUN M HENMPHSITHS BPEIHBIX MPUBBIYEK (yHOTpEOJICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTU MAaCTEPCTBA, TPY10IH00HE;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOW W COLUAIBHOMU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSITh TaKyI0 JEATEeIbHOCTD;

MHTEpEC K pa3InuHbIM cdepam npodhecCHOHANbHOU JeATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud U Pealn30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa3OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKHM WX BO3MOXHBIX TMOCIEACTBUNA IS
OKPYXaroUEn Cpeibl;

OCO3HAaHHE TJI00ATBHOTO XapakTepa JKOJIOTMUYECKHX MpoOjaeM U MyTeld ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MpUOOpETaeMble TPU HU3YYECHUU OHOJIOTHH
3HaHMSI W YMCHUS TP PEIICHWH TPOOJIEM, CBSA3aHHBIX C PallMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBWwil  TOBEJICHHUS B MPHUPOJE,
HAIMPaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DOKOCHCTEMax, OXpaHy BHJIOB,
IKOCHUCTEM, Orochepnl);

aKTUBHOC HENPHATHEC JCHCTBUM, TPUHOCAIIUX Bpel  OKPYKAIOIICH
MPUPOJHON CcpeJlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUECKHUE
MIOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUN U TIPENOTBPAIIATh UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITUICHHSI, YKOJIOTHIECKON KYJIbTYPHI,
OTIbITa JeSITETLHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B IO3HABATEIIBHON, KOMMYHHKATUBHOW U COIMAIBHOM
MIPAKTHUKE, TOTOBHOCTH K YYACTHIO B MPAKTHUECKON JESITSIHHOCTH 3KOJIOTHUSCKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHMAJIOTE
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUDPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIBCKON KYJIBTYphl KaK CpEICTBa
B3aMMOJICUCTBYS MEXKTY JTIObMHU U TIO3HAHUS MUPA,;

MOHUMAaHUE CHenupuKn OWOJOTUM KaK HayKdh, OCO3HaHUS €€ poilu B
(GOpMUPOBaHUN PAIIMOHATIHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIIOCTHOTO
MpeICTaBIICHUsT 00 OKpYKalolleM MHUpE KaK O €JUHCTBE MPUPOJBI, YEIOBEKa U
oOIIeCTBa, B TO3HAHWHM TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEHICHHH MpolemM
COXpaHEeHUs! TPUPOTHOTO PABHOBECHS,;

yOKIEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJII COBPEMEHHOW ITMBUIIM3AIIHH:
oOecIiedyeHus: HOBOTO YPOBHS DPAa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIIEKTHBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PeCypCHble  TPOOJIEMbI  Pa3BUTHS
YeJI0BEUECTBA, MTOMCKA MyTEH BBIXO/AA M3 TI100aTbHBIX AKOJIOTHYCCKUX MPOOJIeM U
oOecrieyeHus1  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PaAlMOHATHHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTHYCCKUX 3HAHUH B IEIAX
MOBBIMICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYyYHOW TPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIILHOW TPaMOTHOCTU oOydaroniuxcs, GopmMupyeMoi
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHUE CYITHOCTH METOJOB TMO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONh30BaTh TIOJMyYaeMble 3HAHUS IS aHaiu3a U
OOBSICHEHHUS SIBIICHUN OKPYXAIOIIEro MUpPAa U MPOUCXOIANINX B HEM HM3MEHEHUH,
yMEHUE JeNlaTh OOOCHOBAHHBIC 3aKIIIOUCHHS] Ha OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C IENBIO TOTYUYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHWS IS
penIeHus Mpo0OJIeM B pealbHBIX KU3HCHHBIX CUTYAIlUsX;

OCO3HAHHE IIEHHOCTH HAYYHOU JEATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO ¥ MCCIIEIOBATENBCKYIO ISATEIPHOCTh HHANBHIyJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHWIO U
caM000pa30BaHN0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWA TIO OHWOJOTHH B
COOTBETCTBHH C KU3HCHHBIMH IMOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOTO mpenmera «buomorms»
BKJIIOYAIOT: 3HA4YUMble i1 (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0ydYarOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHayYHbIE MOHATHUSA, OTPa’KAIOIINE
[EJIOCTHOCTh HAyYHOW KapTHMHBI MHpa M CHEHU(PUKY METOAOB TO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, SIBIEHHUE, IIPOLECC,
cUCTeMa, Hay4YHbIM (akT, NPUHIMUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJIeIOBaHUE,  HAOJMIOEHHE,  M3MEpPEHUEe, OSKCHEPUMEHT U  JIpyrue);
YHUBEpCAJIbHbIE y4eOHble JACHCTBUS (ITO3HABaTENbHbIC, KOMMYHHKATHUBHBIE,

pETyJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (byHKIIMOHATBHOM
I'PaMOTHOCTH M  COITMAJIBHOM KOMIIETECHIIMM OOYYaloIIUXCs; CIIOCOOHOCTH
o0yuJaronmxcs UCTIOJb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33pEHUYECKUE 3HAHWS W  YHUBEpCajdbHbIE Yy4YeOHBIC JCHCTBUS B
ITO3HABATEIbHON U COLMAIIBHON MPAKTHUKE.

B pesynprare wu3ydeHus OHONIOTMM Ha YpPOBHE CpPEIHETO OOIIEeTro
oOpa3zoBanus y oOywatomerocs OyayT chopMupoBaHbl IO3HABATEIbHbBIE
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIE YUEeOHbIC
JEUCTBUSA, PETYJISATUBHBIE YyHUBEpPCAIbHBIC YyYEeOHBIE JCHCTBUS, COBMECTHAs
NEeSATENHHOCTD.

MeTtanpenMeTHbIE PE3yJbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIETo
00pa30BaHus JOJKHBI OTpaXKaTh:

OBaaneHue YHHUBepPCAJIbHBIMH yueOHBIMHU NM03HABaTeJIbLHbIMH
NeHCTBUAMMU:

1)0a30Bble JIOrNYecKHe TeHCTBUA:

CaMOCTOATENLHO  (OPMYIHPOBATH W aKTyalIH3upoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh IMPU OCBOCHHWHM 3HAHMHK TPUEMBI JIOTUYCCKOTO MBIIIICHUS
(ananu3za, cuHTE3a, CpaBHEHMS, KilacCupUKauu, 0000IIEeHU), pAaCKPBIBATh CMBICII
OMOJIOTUYECKUX TOHATUN (BBIACTATh UX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBATH
CBSI3M C JIPYTUMU MOHSATUSIMH);

ONIPENCIATh 1EIU JEATEILHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUH HUX
TOCTIKECHUSI, COOTHOCUTD PE3YIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IICTISIMU;

WCIIOJIB30BATh OMOJIOTUYECKHUE TOHSATHUS ISl OOBsICHEHUS (PAKTOB U SBICHUUN
YKUBOU TIPUPOJIBL;

CTPOUTh JIOTMYECKHE PACCYXKICHUS (MHIyKTUBHBIC, JEAYKTUBHBIC, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPUBACMBIX
SIBIICHUSIX, (DOPMYJIUPOBATH BBIBOJIbI M 3aKITIOUCHUS;

MPUMEHSTh CXeMHO-MOJICIIbHBIE  CpEACTBAa IS TPEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHWUW B M3YYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaK)k€  MPOTUBOPEUYMH  pa3sHOTO  pOJa,  BBISIBICHHBIX B  Pa3UYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHaIU3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTePUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUM NEATEIbHOCTH;

KOOPJAWUHUPOBaTh U  BBIMOJHATH pabOTy B  YCIOBUSIX  PEAIbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUSI;

pa3BUBaTh KPEATUBHOE MBIILICHUE MIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2)0a30Bble HCCIAEA0BATEIbCKIE ACCTBUS:

BJIaJIETh HABBIKAMU YUEOHO-UCCIIEI0BATENHCKON U MTPOCKTHON JIESITENIHLHOCTH,
HAaBBIKAMHM  pasperieHus: MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a]1a4d, TPUMEHEHUIO
Pa3JIMYHBIX METOJOB MO3HAHMS;

UCIIOJB30BaTh PA3IUYHBIE BUJIBI JIESITEIBHOCTH MO TOJYYEHUIO HOBOTO
3HAHMSI, €r0 WHTEPHpPETAlNH, MNPEeoOpa3oBaHUI0 M TPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3JIaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMuUpOBaTh HAYYHBIN THUIT MBIIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJAMU;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOU
JEATeNIbHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISIBIISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3ajavy,
BBIJIBUTaTh TUIIOTE3Y €€ PpELICHUS, HaXOAWUTh apryMEHThl I JOKa3aTeJbCTBA
CBOUX YTBEP)KJICHUH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH TMOJYYCHHBIE B XOJE pEUICHUs 3aJaud Pe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYaIIMSM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

OCYIIECTBJIAThH IIEJICHATIPABICHHBIA MOUCK TEPEHOCca CPEICTB M CIOCOOOB
JeNCTBUA B PO ECCHOHATBHYIO CPEY;

yMETh TIEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYI0 W MPAKTHYECKYIO 00JIacTh
KU3HEAEATEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIE WJICH, MpEAjiaraTb OPUTHMHAIbHBIE MOAXObl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOITYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHLCS B PA3IMYHBIX UCTOUHUKAX UH(POPMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JUTEpaType, OHOJOrMYECKUX CJIOBapsiXx U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax naHHbIX, B VHTepHeTe), aHAIU3UPOBATh



UHGOPMAIIMIO PA3IUYHBIX BUOB U (POPM MPEACTABICHUS, KPUTHUECKH OIICHUBATDH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GopMyJIMpOBaTh 3alpOChl U NPUMEHATh PA3JIMYHBbIE METOJbl IPU MOMUCKE U
orbope Ouonorndeckor MHMOpMaIMKU, HEOOXOAUMOM JIJIsi BHITIOJHEHUS YYCOHBIX
3aj]1a4;

npuoOpeTaTh ONBIT HUCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KyJIbTYPY aKTUBHOTO HUCITOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSAITEILHO  BbIOMpATh  ONTUMANbHYI0  GOpMYy  MPEACTABICHHUS
ounonornyeckod uHpopmanuu (cxembl, rpaduky, AMarpaMmsbl, TaOIUIbI, PUCYHKU
H ApyToe);

UCIIOJb30BaTh HAYUYHBIM S3BIK B KadecTBe CpeACTBa Mmpu paboTe ¢
Ouosjornyecko HHPOpMALMEH: MPUMEHATh XUMHUYECKue, (Qunyeckue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJIBIL, (HOpMylibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTIONB30BaTh M NpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENCTBA
HarJISAHOCTH;

BJIAJE€Th  HABBIKAMHM  paclo3HaBaHWd M 3allUThl  WH(OpManuu,
MH(OPMATMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMHU JAeHCTBUSIMM:

1)o61menne:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU, aKTUBHO Yy4acTBOBAThH
B JIMAJIOTe WM JUCKYCCHM MO CYIIECTBY 0OCYyXJ1aeMoil TeMmbl (YyMEHHUE 3a/laBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTENBHO BBINOJHEHUS MpeJjiaraeMoun
3aJ]a4i, YYUTHIBATh UHTEPECHl U COTJIACOBAaHHOCTH TO3HIMHA APYTHX YYaCTHHUKOB
JIMAJIoTa Uik JUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOLIECHHUS, IOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTYallUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMU OOIEHUS U B3aUMOJCHUCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJEH, POSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEeTHUKY
U B KOPpeKTHOU popme hopMyITupoBaTh CBOM BO3PAKECHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C MCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHas 1eATEJIbHOCTD:

NOHMMATh U HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW M MHJIWBHYabHOM
paboTHI MPH PEIICHUH OHMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHs TPYNIOBLIX (HOPM B3aUMOJICHCTBUS MPHU PEUICHUH YIeOHOM 3a1a4H;

BBIOMpaTh TEMAaTUKy W METOJAbI COBMECTHBIX JEHCTBHH C Y4ETOM OOIIUX
MHTEPECOB M BO3MOXHOCTEH Ka)I0r0 4jieHa KOJIICKTHBA,;



IPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPJMHHUPOBATh JIEUCTBUSA II0 €€ JIOCTHUKEHUIO: COCTABIATH IUIAH JCWCTBUH,
pacmpenensaTh pojud ¢ y4€TOM MHEHUH YYacCTHHKOB, OOCYXIATh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAadye€CTBO CBOErO BKJIAJa MW KaXJOr0 yYaCTHUKA KOMAaHJIBl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeaaraTb HOBBIE NPOEKTHI, OLECHUBATH MAEU C IMO3ULUHAH HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJECHHUE B Pa3JIUYHBIX
CUTYAaIUAX, IPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHNe YHHBEPCATbHBIMH PEryJSSTUBHBIMU ACHCTBUAMM:

1)camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIS BBIABICHHUS TpoOIeM U HX
pelieHust B 5KU3HEHHBIX U YYEOHBIX CUTYaIIHIX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUU II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHSIX M MOCTYNKAax MO OTHOILIECHHUIO K >KHBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILUECTBIIITh MO3HABATENIBHYIO JESTEIbHOCTD, BBISBIATH
npo0eMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHON
JEATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIFHO ~ COCTAaBJISITh IUIAH pPELIEHUS MpoOJiieMbl C  Yy4&ToM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN 1 MPEAOUYTCHUI;

JIaBaTh OLICHKY HOBBIM CHUTYaLIUSIM;

pacuIMpsTh paMKH y4e€OHOrO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pellICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO LIUPOKOW JPYIAUIUMU B
pa3HBIX O0JIACTAX 3HAHMM, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYyallMsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJIAJECTh  HABBIKAMM  IO3HABATEJIbHOM  pe(deKkcud KaKk  OCO3HaHUs
COBEpIIAEMBbIX JEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI PEQIICKCUU IS OLEHKH CUTYyalluH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHMBaTh PUCKHM KM CBOEBPEMEHHO NPUHHUMATh PEUICHUS MO HUX
CHUKEHHIO;



IPUHAMATh MOTHBBI M apryMEHTBl JPYTMX @PU aHAIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3)npunsaTue cedst M APyrux:

PUHUMATh ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IPUHAMAaTh MOTHBBI M apryMEHTBl JPYTMX I@PU aHaJIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOrO YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDI

[IpenMeTHble pe3yNbTaThl OCBOEHHUSI COJEpPXKaHUS Y4eOHOro mMpeaMeTa
«buonoruss» Ha yriuyOn€HHOM YpPOBHE OpPHEHTHPOBAaHbI Ha oOecredeHue
npoduibHoro  oOydenust  oOywarouuxcst  Ouosormd. OHM  BKJIIOYAIOT:
cneruuyeckue sl OMOJIOTUH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUH 110
OCBOCHUIO, UHTEPIIPETAINU U NMPEeOOPa30BAHUIO 3HAHUM, BUJBI JICITEIHHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW W MX MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX, a TAKXKE B
pEAIbHBIX KU3HEHHBIX cUTyarusax. [IpeaMeTrHbie pe3ynbTaTbhl MPEACTABICHBI IO
rojilaM U3y4eHusl.

[IpenmeTHBIC pe3yJIbTaThl OCBOCHUS y4eOHOTrO mpenamera «buomorus» B 10
KJacce TOJKHBI OTPaXaTh:

chOPMHUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJOTMHM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHUU €CTECTBEHHO-HAyYHON KapTHHBI MHUpa, B
MO3HAHUU  3aKOHOB TPHUPOJABI U  PEIICHUH MpoOJieM  paldOHaIbLHOIO
MIPUPOIOTIOIB30BaHUS, O BKJIAJIC POCCHUICKUX U 3apyOC)KHBIX YUEHBIX B Pa3BUTHE
OMO0JI0THH;

BIAJICHUE CHCTEMOM OWOJIOTMYECKUX 3HAHWUH, KOTOpas BKIJIIOYACT:
OCHOBOTIOJIaraloIye OHOJIOTHYSCKUE TEPMUHBI W TOHATUS (JKU3HB, KIIETKA,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOpPETYJISIIUs, CaMOBOCIPOU3BEICHNUE,
HACJIEJICTBEHHOCTh, MU3MEHUYMUBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnenctBeHHocTu T. Moprana), yuenus (H. WM. BaBumoBa — o meHTpax
MHOToOOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB IEPBOr0 MOKOJICHUS, PACIICIUICHUS], YUCTOThl TaMerT,
He3aBUCHUMOro HacieaoBaHus [. MeHuensa, TOMOJOTHMYECKUX pSIOB B
HacJIeICTBEHHON N3MEHUYUBOCTH H. . Basusosa), MIPUHIIHIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
Ha0II0/IeHNE, SKCIIEPUMEHT);



yMEHUE BBIICNIATH CYIICCTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUS OPTraHOB M CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEACITCIBHOCTH,
MPOTEKAIONUX B OPTaHW3Max PacTEHUH, KUBOTHBIX M YEIIOBEKA, OMOJIOTHYECKHUX
MPOIIECCOB: OOMEHa BEMIeCTB (MeTaboIM3M), IPEBPAIICHUS dHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TeTePOTPOPHOTO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, M€i03a, raMeTOTeHe3a, IMOPUOTeHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HWHIWBUIYabHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBIIMBATh B3aMMOCBSI3M MEXIY OpPraHOWIAMH KIETKH U WX
GyHKIUSIMHE, CTPOCHHEM KJIETOK pa3HbIX TKaHEH W HuX (QYHKIHUSAMHU, MEXKIY
OpraHaMd W CHCTEMaMH OPTaHOB y PACTCHHM, XUBOTHBIX W YEIOBEKAa M WX
GYyHKIUSIMH, MEXKIy CHCTEMaMH OpPTraHOB M WX (QYHKIUIMH, MEXIY >Tarmamu
oOMEHa BEIIECTB, ATallaMy KJIETOYHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTAaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUNOM M (PEHOTUIIOM, (EHOTHIIOM U
dhaxkTOpamMu cpeibl OOUTaHUS;

YMEHHUE BBISBJIATh OTJIUYHMTEIIbHBIC MPU3HAKHA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHHid, )KUBOTHBIX U YEIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JJIS JOKAa3aTeIhCTBAa POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

yMEHHE peniath ONOJIOTHYECKUE 3a/1a4H, BBISBIISATH IPUUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKJTy UCCIICTYEMBIMU OMOJIOTUYECKUMH TIPOIECCAMU U SBIICHUSIMH, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3yJIbTATOB,;

YMEHHUE BBIMOJHATH JIA0OpAaTOpHBIE M MpaKTUYeCKHe paboThl, COOI0IATh
npaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMECHTATbHBIMU
cpenctBamu, GOPMYIUPYS TIElb WCCICIOBAHUSA, AHAIW3UPOBATH TIOJyYCHHBIC
pe3ybTaThl U JENaTh BHIBOIBI,

yMEHHE Y4YacTBOBAaTh B y4eOHO-MCCIICIOBATEIHCKON padoTe MO OMOJIOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, W
nyOJMYHO  TPEACTABIATH  TOJIYYCHHBIC  PE3yJbTaThl HAa  YYCHHYECKHX

KOH(epeHUUsX;
YMEHUE OLIEHHBAThb 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  OuosorMM M MEOUIMHBI  (KJIOHUPOBAaHUE,  HUCKYCCTBEHHOE

OIUTIOIOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHE I€HOMa M CO3/IaHHE TPAHCTeHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyAyled MNpogeccuoHaIbHOU
JeSITeIbHOCTH B 00JIaCTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJIIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIEBON MPOMBIILIEHHOCTH, YIIyOJIaTh MO3HABATEIbHBIN
MHTEpEC, HAINIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
IPOJOJDKEHNE OHOJOrMYECKOro oOpa3oBaHMs B  OpPraHu3alUsX CpPEIHEro
1po(heCCHOHATBHOTO U BBICIIET0 00pa30BaHUsl.

[IpenMeTHble pe3yabTaThl OCBOEHUs yueOHoro mpeameta «buonorus» B 11
Klacce NOJKHBI OTPAXKATh:

chOpMHPOBAHHOCTh 3HAHUA O MECT€ W pOJM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOMU
KapTUHbl MHpa, B IIO3HAHUHM 33aKOHOB MPHUPOAbl M PEUIEHUH SKOJOTMYECKHUX
npo0OsieM 4YeloBe4YecTBa, a TaKKe B PEIIEHHH BOIPOCOB PalMOHAIBHOIO
IPUPOIOIOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOIICHHS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOrOB B
pa3BuTHE OMOJIOTHUH;

yMEHHE BJaJETh CHUCTEMOM OMOJOTMYECKUX 3HAHMM, KOTOpas BKIIOYAET
OTpEJICNICHUs] W TOHMMAaHHUE CYIIHOCTH OCHOBOIIOJATalIIMNX OHOJIOTHUYECKUX
TEPMUHOB M TOHATHM (BHI, PKOcucTeMma, Ouochepa), OMONOrMUYECKHUE TEOPUU
(aBomronionHas teopust Y. J[apBuHa, CUHTETUYECKAsE TEOPHS IBOJIIOIMH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHusx sBontounu, B.M. Bepnaackoro — o
ouocdepe), 3akoHBI (TeHeTHYeckoro paBHoBecus Jx. Xapaum m B. BaitnOepra,
3apoabimieBoro cxoxacrea K. M. boapa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHUpaMHIbl 3HEpruu), rumnore3bl (runore3a «vmupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAMH  HAyYHOIO  IO3HAHUA,
UCIIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSAX JKUBBIX 0OBEKTOB U HKOCHCTEM
(onucaHue, U3MepeHue, HaONIOJCHUE, SKCIEPUMEHT), Coco0aMu BBISBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHHI B IPUPOJIE;

yMEHHE BBIICIATh CYLICCTBEHHBbIC MPHU3HAKW: BHJIOB, OHOIE€OILEHO30B,
PKOCUCTEM U Ouocdepbl, CTAOMIM3UPYIOIIETO, JABUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, AJITONAaTPUYECKOIO u CUMITIaTPUYECKOTO
BUI000pa30BaHus, BIUSHUS ABMKYIIUX CHJI SBOJIOLUUA HA TeHOMOH/I MOMYJISINH,
PUCTIOCOOJIEHHOCTH OPraHu3MOB K cpelie OOUTaHMs, YepeJOBaHUsl HANPABICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YyCTaHABIMBAaTh B3aMMOCBS3M MEXKIY MPOLECCAMU 3BOJIOLNH,
JBIDKYIIIMMH CHJIAaMUA aHTPOIIOTeHe3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHUCTEM U
IPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIIBISATH  OTJIMYMTEIbHbIE  MPU3HAKH  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYCCKUX U OHOTHYCCKHX



KOMITOHEHTOB  JKOCHCTEM, B3aMMOCBS3¢H OpPraHM3MOB B  COOOIIIECTBaXx,
AHTPOITOIE€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME AaPTyMEHTBHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JUIS J0Ka3aTeIhCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbI OOWTAHWMS, SAMHCTBA
YEJIIOBEUECKNX pac, HEOOXOIMMOCTH COXPAaHEHHs MHOTO00pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECTRA;

yMEHHUE pemiaTh OMOJOTUYECKUE 3a7]a9H, BBISIBISITH TPUYUHHO-CIICICTBEHHBIC
CBSI3M MEXJy UCCIIEIYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBIICHUSIMU, J1€TaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHUE BBINOJIHATH JIA0OPAaTOpPHBIE M IMpaKkTUYECKHe padoThl, COOMI0IATh
mpaBuiIa mpu paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOPMYIUPYS IElb WCCICIOBAHUSA, aHAJIW3UPOBATH TIOJyYCHHBIC
pe3yNbTaThl U ACTIaTh BHIBOBL;

yMEHHE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATEIHCKON padoTe Mo OMOJIOTHH,
HKOJIOTUU W MEJIUIIMHE, MPOBOJAMMON Ha 0a3e HIKOJbHBIX HAay4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  PE3yJbTaThl Ha  YYCHHYECKHX
KOH(EPEHITUSIX;

yMEHHUE OIICHUBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HHU, YETOBEKa
U YEIIOBEYCCKUX pac, O MPUUYMHAX, MOCIEICTBHUIX W CHOCO0aX MpEeAoTBPAICHUS
ri00aabHBIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyAyied npodeccuoHalIbHON
JESATETHHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, IPUPOIOTIOIB30BAHUS, METUITNHEI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUHU, CEIBCKOTO XO3MMCTBA, IHINECBOU
MPOMBIIIUICHHOCTH, YIIIyOJISITh TIO3HABATENbHBI WMHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIICH  MpoPecCMH U TPOJOJIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHHU3AIUAX CPEAHETO MPOGECCHOHATHHOTO U
BBICIIIETO 0Opa30BaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunuecTBouacon DJIeKTPOHHbBIE
Ne HaunMeHoBaHuMepa3aeioB U
(uugposbIe)
n/m TeMIpPOrpaMMbl Bcero  Kourposabnbiepaborsl  [IpakTHueckuepadoThbl
o0pa3oBaTe/bHbIEpeCyPChI
1 buonoruskaknayka
2 JKvBBIE CHCTEMBI M X H3y4YCHUE
3 BuonoruskiaeTku 0.5
4 XuMUYecKassopraHu3aUsIKICTKI 10
5 CtpoeHue 1 QyHKIMHUKIETKH 8 1
6 OOMeH BelecTB U MpeBpaIiecHre 9 1
SHEPTUU B KIETKE
7 HacnencrBennas nadopmanus u 9 05
peanm3anys e€ B KIIETKe
KU3HEHHBIAIMKIIKICTKI 6 1
Crpoenue U pyHKIMHMOPTraHU3MOB 17 1.5
10 Pazmuoxenue u 8 15
Pa3BUTHEOPTAaHU3MOB
I'enetuka — HayKa o
11 HACJIEACTBEHHOCTHA Y U3MEHUYNBOCTHU 2 0.5
OpTaHH3MOB
12 3aKOHOMEPHOCTHUHACIIECTBEHHOCTH 10
13 3aKOHOMEPHOCTUM3MEHYUBOCTH 6
14 I'eHeTHKaUYEeI0BEKA 3 0.5
15 CenekIusopranu3MoB 4 1
16 buorexHomorus u 4 1



CHHTETHYECKASIONOJIOTHS

17 PesepBHOEBpEMS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13



11 KITACC

KoanuectBouacos DJIEeKTPOHHBIE
Ne HaumenoBanuepasjaeioB u
(uu¢posBbIe)
n/m TEMIIPOrpaMMBbI Bcero KonTpoasubiepadorsl IIpakTnuecknepadoTsl
o0pa3oBaTe/bHbIepecypChl
3apokeHUE U pa3BUTUE
1 HBOJIIOLIMOHHBIX MPECTABICHUN 4
B OMojoruu
Mukpo3BOIIOLNS U
2 D 14 2
e€pe3ynbTaThl
MakposBosronuust 1
3 P 6 1
eépe3ynbTaThbl
[TpoucxoxaeHue u pa3BUTHE
4 15 1.5
JKU3HU Ha 3emJie
[TpoucxoxaeHneyenoBeka —
5 P 10 1
aHTPOTIOTeHE3
DKOJIOTHS] — HayKa O
6 B3aMMOOTHOUICHHUSIX OPraHU3MOB 3 05
Y HaJIOPTaHU3MEHHBIX CHCTEM C '
OKpYyXaroliei cpeaoit
7 Opranu3Mebl B Cpe1aoOuTaHuUs 15
8 DKOJIOTUSIBUIOB U MOIYJISIUN 0.5
DKOJIOTUACO0OIIECTB.
9 12 0.5
DKOJOTHYECKUECUCTEMBI
10 buocdepa — 5
riodanpHasIKOCHCTEMA
11 UYenoBek M OKpyxaromascpesa 1
12 PesepBHOEBpEMSI



OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5






IHHOYPOYHOE INTAHUPOBAHHUE

10 KITACC

Ne
n/ Tema ypoka
n

KoanvecTBouacos

Bcer
0

KounTtpoabHbiepad
OTBI

IIpakTuyeckuepad

OThbI

DJyieKTPOHHBbIeU(PPOBBICOOPA30BATEIbHbIE
pecypcbl

buonorus xak
KOMIUTEKCHAs HayKa U Kak
4aCTh COBPEMEHHOTO
oOmecTBa

JXussble cuctemMsl U UX
CBOMCTBA

YpoBHEBas opranuzanus
KHBBIX CUCTEM

HcTtopus OTKpBITUS U
U3Y4EHHUS KIETKU.
Kiterounas reopus

Mertoasl MOJIEKYJIIPHON U
KJIETOYHOM OHonoruu.
IIpakTuyeckas pabora
«HM3ydyeHue MeTo10B
KJICTOYHOM OHoioruu
(xpomarorpadus,
anekTpodopes,

g depeHnnaibHoe
eHTpUyTUPOBAHUE,
[T1IP)»

Meroasl MOJIEKYJIIPHON U

0.5

0.5



KJICTOYHOU OMOJIOTHH.
[TpakTuaeckas pabora
«M3y4eHune MeTo10B
KIJIETOYHOM OMOJIOTHUU
(xpomarorpadus,
anekTpodopes,
nudepeHnraibHoe
HEHTPU(YTHPOBAHUE,
[T1IP)»

XUMHUYECKU COCTAB
KIICTKH

MuHepanbHbIe BEllECTBa
KJIETKH, UX OMOJIOTHYecKas
poib

Opranmnyeckue BemecTBa
KJIETKU — OEeJIKH.
JIaboparopHas pabota
«O6HapyxeHHne 6eJIKOB ¢
MIOMOIIBIO0 KaYeCTBEHHBIX
peaxkuuiny

0.5

10

CBolicTBa,
KJIaccU(pUKaLUs 1
¢byHKIMN OENIKOB

11

12

13

OpFaHI/I‘IeCKI/IC BEIICCTBaA
KJICTKU — YIJICBOABI

OprannuecKueBeIeCTBAKII
€TKU — JIMIIUIbI

HyxinenHoOBBIE KUCTOTBL.
JIHK u PHK.

0.5



14

15

16

17

18

19

20

JlabopaTopHas paboTa
«MccnenoBanue
HYKJIEUHOBBIX KUCIIOT,
BBIJICTICHHBIX U3 KJIETOK
Pa3TMYHBIX OPTAHH3MOBY

Crtpoenue u GyHKITUN
AT®. Jlpyrue
HyKJeo3uaTpudochaTel
(HT®)
CexsenupoBanue JIHK.
MeTopI TEHOMUKH,
TPaHCKPHUIITOMUKH,
IPOTEOMHUKHU

MeTtobl CTPYKTYpHOM
OuoJoTUn

Tunsl KIETOK.
[Ipokapuornueckas
KJIETKA

Crpoenue

3YKAPUOTUYECKOMN KIIETKHU.

[IpakTnueckas pabora
«M3ydyeHnue cBOWCTB
KJIETOYHOU MEMOpaHbI»

IToBepxHOCTHBIN anmapar
KIIETKU

OnnomeMOpaHHbBIC
OPTaHOM/IbI KIETKH.
[TpakTuyeckas padora
«M3ydyenue 1BUKEHUS

0.5

0.5



21

22

23

24

25

OUTOIIIIa3MBI B
PACTUTCIILHBIX KIICTKAX»

[TomyaBTOHOMHBIE
OpPTraHOU/IBI KJICTKU:
MUTOXOHJIPUH, TIJIACTUIBL.
JlabopaTopHas paboTa
«MccnenoBanue
1a3MoJn3a U
JeTIa3MOoJn3a B
PaCTHTETBHBIX KISTKAX)»

HemeMm06panHsbie
OpPTraHOU[IBI KICTKH

CrpoeHue U pyHKIMH
snpa. KontponpHas 1
pabora I[TA

CpaBHuTenpHas
XapaKTePUCTHKA KIIETOK
sykapuort. JlabopaTopHas
pabora «3yuenue
CTPOCHHUSI KJIIETOK
Pa3IMYHBIX OPTAHU3MOBY

AccuMuItsIus u
JTUCCHUMMUJISIUS — JIBE
CTOPOHBI METa0OIU3MA.
Tuner oOMeHa BEIIeCTB.
JlabopaTopHas pabora
«3yuenue
KaTaJuTUYECKOMN
aKTUBHOCTH ()epPMEHTOB

0.5

0.5



26

27

28

29

30

31

32

(Ha mpuMepe aMuIa3bl WK

KaTasasbl)»

depMEHTaTUBHBIN
XapakTep peakiuil
KJIETOYHOT0 MeTaboIn3Ma.
JlabopaTopHas paboTa
«3yuenue
(bepMeHTaTUBHOTO
paclleIUIeHHs IEPOKCHIa

BOJIOPOJIa B PACTUTEIbHBIX

U ) KUBOTHBIX KJICTKaX»

benku-akTuBaTopsl U
OeIKU-UHTHOUTOPBI

ABTOTpPOQHBIN THIT
oOMeHa BelleCTB

dorocunre’

XeMOCHHTE3.
JIaGoparopHas paboTa
«CpaBHEHHE TIPOLIECCOB
¢dboTocuHTE32 U
XEMOCHHTE32»

AHa’poOHBIE OpTraHU3MBI.
Buner Opoxenus.
JIaGoparopHas paboTa
«CpaBHEHHE NIPOLIECCOB
OpOKEHUS U JIBIXaHUSDY

AdpoOHBIE OPraHU3MBI.
OTansl SHEPreTHYECKOIO
oOMeHa

0.5

0.5



33

34

35
36

37

38

OHeprust MeMOpaHHOT O
IpagueHTa IPOTOHOB.
Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
Peakiuu MaTpuyHoro
CHHTE3a

Tpanckpunuusa —
MatpuuHblid cuHTe3 PHK
Tpancasuus u e€ Tarbl
Konuposanue
aMHMHOKUCIOT. Poib
pubocom B OMOCHHTE3E
Oenka

Opranuszanus reHoma y
IIPOKapUOT U DYKApUOT

39

MonexkyisapHbie
MEXaHU3MBbI IKCIIPECCUU
T€HOB Y 9YKapuoOT

40

41

Bupycel — BHeKIIETOYHbIE
(bOopMBI )KU3HU U
o0JIUTraTHBIC TAPA3UTHI.
ITpakTuyeckas pabora
«Co3znanue moaenu
BUpYCa»

BupycHsie 3a0oneBanus
YeJI0BEKa, )KUBOTHBIX,
pacTeHuit

0.5

42

HanoTexHooruu B



43

OHOJIOTUU U MEIULINHE

Kn3HeHHBIN UK KIETKH

|

44

45

46

47

48

Marpuunsiii cuntes JJHK

XPpOMOCOMBI.
JlabopaTopHas paboTa
«M3ydyeHne XxpoMocoM Ha
TOTOBBIX
MHUKpOIpenapaTax»

Jlenenune KIETKH — MHTO3

Tunsl KIETOK.
Kapunokunes 1 1UTOKHHES.
JIabopartopHas pabota
«Habnronenne MuTo3a B
KJIETKaX KOHYMKA KOPEeIIKa
Jyka (Ha TOTOBBIX
MHUKpOIIpenaparax )

Peryisanus ;kM3HEHHOTO
LMKJIAa KJIIETOK

0.5

0.5

49

50

51

OpFaHI/I3M KakK €¢I1UHOC
OCJI0€

TkaHu pacTeHUI.
JlabopaTtopHas pabota
«3yueHne TKaHe
pacTeHumn»

TkaHU KUBOTHBIX U
yenoBeka. JlabopaTopHas
pabota «/3yueHue TkaHeu
KUBOTHBIX)»

0.5

0.5



Opransbl. CucTeMbl
opranos. JlabopaTopHas

52 pabora «M3yuenue 0.5
OpraHOB LIBETKOBOTO
pacTeHus»

53 Ormopa Tena opraHu3MOB

54 JIBM>KEHHE OpPraHu3MOB

55 IIutanue opraHu3MoB
IInTanue MO3BOHOYHBIX

56 KUBOTHBIX.
[TumeBapurenbHas
cucTeMa yesioBeKa

S7 JIpIXaHue opraHu3MoB

58 JIbIxaHue M03BOHOYHBIX
KMBOTHBIX U YEJIOBEKa

59 TpancnopT BeniecTB y
OpPraHu3MOB
KposeHnocHas cucrema

60 MO3BOHOYHBIX KUBOTHBIX
Y YeJIoBeKa

61 Beiaenenue y opranu3smosB

62 3ammra y OpraHu3MoB

63 HNmmyHHas cuctema
YeJI0BeKa

64 Paznpaxumocts u
peryJisius y opraHu3mMoB

65 I'ymopanbsHast peryasius u

OHAOKpHWHHAaA CUCTEMA



66

JKHNBOTHBIX N YCJIOBCKA

@opMBI pa3MHOKEHUS
OpraHU3MOB

67
68

69

70

71

[TonoBoe pa3zMHOXKEHUE
Metio3

l'amerorenes.
OO6pa3zoBaHue 1 pa3BUTHE
IOJIOBBIX KJIETOK.
JlabopaTopHas pabora
«M3ydenne crpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTpenaparax»

NupuBunyansHoe
pa3BUTHE OPraHU3MOB —
OHTOT'EHE3

3akjajKa OpraHoB U
TKaHEHN U3 3apOABIIIEBBIX
JIUCTKOB

0.5

72

73

Pocrt u passutue
XKUBOTHBIX. JlabopaTopHas
pabota «BrisiBneHue
IIPU3HAKOB CXO/CTBA
3apOJIbIIIEH TO3BOHOYHBIX
KUBOTHBIX)»

PazMHOXeHHe U pa3BUTHE
pactenuii. JlabopaTopHas
pabora «CtpoeHue

0.5

0.5



74

75

76

OpraHOB Pa3MHOXKXCHUA
BBICIIHUX paCTeHHﬁ))

Uctopus cranoBieHUS U
Pa3BHUTHUS TCHETUKH KaK 1
HAyKH

OcCHOBHbIE TIOHATHUS U
CUMBOJIBI T€HETHKH.
JlabopaTopHas pabota
«/Ipo3oduna kak 00BEKT
TeHETUYECKUX
UCCIIeTIOBaHUID

3aKOHOMEPHOCTH

HACJICIOBAHMSI TPH3HAKOB.
MonorubpuaHoe

CKpeIIMBaHHE.

[IpakTrueckas pabora 1
"N3y4yeHue pe3yapTaToB
MOHOTHUOPHUIHOTO

CKpELIUBAHUS Y

npo3oduisr”

0.5

0.5

77

LuTomornyeckre OCHOBBI
MOHOTHOPHIHOTO 1
CKpEIIUBaHUS

78

79

AHanusupyroiiee

CKpEILIUBaHUE. 1
HenonnoenomunnpoBanue
JurubpuaHoe

CKpelIBaHue. 1
[IpakTnueckas pabora

0.5



80

81

82

«M3yueHue pe3ynbpTaToB
JTUTUOPUTHOTO
CKpEUIUBAHUS Y
TpO30UITBD)
L{uToNMOrn4eCcKre OCHOBBI
TUTHOPUIHOTO
CKpEeIIMBaHUS

CrnermieHHoe
Hacje0BaHUE MPU3HAKOB

XpOMOCOMHaH TCOpHUA
HaCJICACTBCHHOCTH

83

84

85

86

87

88

I'eneTuka nona

T'enorun kak nenoctHas
cucreMa

I'eneTueCcKu KOHTPOIIb
pa3BUTHUSA PAaCTCHUH,
JKUBOTHBIX U 4EJIOBEKA

3meHunBOCTD
MpU3HAKOB. Buibl
U3MEHYUBOCTH

MoaudukanroHHas
M3MEHYHUBOCTH
BapuauuonHsslii pan u
BapHUaIMOHHAs KPUBasl.
JlabopaTopHas pabora
«Hccnenosanue
3aKOHOMEPHOCTEH
MOAU(DUKAITHOHHOM

0.5



89

90

91

92

93

U3MEHYUBOCTH.
ITocTpoenue
BapHALMOHHOTO psfa U
BAPUALIMOHHOMN KPUBON»

I'enoTunuueckas
W3MEHYHBOCTD.
KomMOunatusHas
H3MEHYNBOCTD

Myranuonnas
MU3MEHYUBOCTb.
ITpakTnyeckas paborta
«MyTanuu y 1po30QHisI
(Ha rOTOBBIX
MHUKpOIpenaparax)»

3aKOHOMEPHOCTH
MYTaIMOHHOTO IpoIecca.
OnHUreHeTUKa U
SIIUTE€HOMHUKA

I'eneTnka yemoBeka.
[IpakTrueckas padora
«CocraBiieHHE U aHAJIN3
POIOCIOBHOI

MeTtoabl METAITMHCKOM
TeHETUKH

0.5

0.5

94

3HaveHre MEIUITUHCKON
TCHCTHUKU B
HpeJIOTBpaHIGHI/II/I nu
JIEYEHUH T€HETHYECKHUX
3a00JIEBAHUI YEJIOBEKA



95

96

97

OCHOBHbBIE OHATHS
cenekiuu. JlaboparopHas
pabota «M3y4yeHue copToB
KYJbTYPHBIX PAaCTEHUU U
MOPO/I TOMAIITHUX
KUBOTHBIX»

MeTtonrnl ceneKIMOHHOU
pabotsl. JlabopaTopHas
pabora «M3yuenue
METOJIOB CEICKIINHU
pacTeHuin»

JIOCTIKEHUS CEICKIINU
pacTeHUi U )KUBOTHBIX.
IIpakTnueckas padbora

«IIpuBuBKa pacTeHHID»

0.5

0.5

98

99

CoxpaHeHue, U3y4eHue u
HCII0JIb30BaHUE
TEHETUYECKUX PECYPCOB

brotexHonorus Kak Hayka
1 OTPAcJIb IPOU3BOJICTBA.
[TpakTuyeckas pabora
«H3yuenune 00bEKTOB
OMOTEXHOJIOTHH

0.5

100

101

102

OcHOBHBIE HaNPABJICHHS
CUHTETUYECKOI OMOJIOTHH

XpOMOCOMHas U T€HHas
WHXEHEPUS
MenumuHcKHne
OMOTEXHOJIOTUH



OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

14



11 KITACC

Ne KosanuyectBouacos
DJIeKTPOHHBbIEH(PPOBHIEOOPA30BATEIH
Temaypoka Bce  KonTpoJubHbIep IIpakTu4yeckuep
HbIEpeCcypChl
I ro a00ThbI a0oThbI
1 OpomononHasteopus Y. JlapBuna 1
5 JBY>KyIIMe CUIbI DBOJIIOLIUN BUIIOB 1
o Y. Jlapsuny
bopn0a 3a cymiecTBoBaHUE,
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
otbop
4 DOpMHUPOBAHUECUHTETUYECKOUTEOPH 1
MABOJIIOLINU
5 OTansl HBOJIIOLIMOHHOTO IIpoLecca: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Honmymsanms — 1
3JIEMEHTapHAse INHULIADBOJIIOLIAN
3aKOH reHETUYECKOTO pPaBHOBECHUS
JUx. Xapnu, B. Baiin6epra.
7 JlabopaTtopHnast pabota «BrisiBiieHne 1 0.5
W3MEHYHMBOCTH Y 0COOEH 0JTHOTO
BUJIA»
8 DneMeHTapHbIe(aKTOPBIIBOIIOIIH 1
9 Dddekt ocHoBatens. Ihdext 1
OyTBUIOYHOT'O IOPJIBIIIKA
10 Murpauyu. M3050um nomyIisiui: 1

reorpaduyeckasi, OnoJIOruIecKas



11

12

EcrecTBenHnsIiit oTOOp —
HANPABISAIOMUN (HAKTOP IBOIIOIIH

[TonoBoiioT60p 1

13

14

15

16

17

18

19

ITpucnocoOaeHHOCTh OPraHu3MOB

KaK pe3yIbTaT MUKPOABOIIOIHH.
JlaGopatopHnas pabora «3yuenue 1
apoMop$030B U UANOAANITAUN Y
pacTeHM U )KUBOTHBIX)

[Tpumeps! npucnocobaeHu y
OpraHu3MOB: MOP(OIOTUYECKHUE,
¢du3Hronornueckre, ONOXMMHUYECKHE,
MOBE/ICHYCCKHE.
JlaboparopraspaboTa
«[TpucnocobaeHUAOPTaHU3MOB U
HUXOTHOCHUTEIbHASIIETIECO00Pa3HOCTh

»

Bun, ero xputepuu u CTpyKTypa.
JlabopaTtopHnast pabota «CpaBHEeHHUE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

CrpykrypaBunaa 1

BunooOpa3oBaHuekakpe3ynbTaTMHUKD
O3BOJIOLUU

CBSI3bBMUKPO3BOIIOLUH U
AIUIEMUOJIOTUU

MaxkposBontonus.
[TaneoHTONOrNYECKHE METOBI 1
W3Y4EHHUS IBOJIIOINH

0.5

0.5

0.5



buoreorpadudyeckueMeTo I3y YeHH

20
SIOBOTFOIIUN
OMOpPHOJIOTHUECKUE 1
21 CPaBHUTEIHHO-MOP(OJIOTHIECKHE
METO/JIbI U3yUYEHHS IBOJIOIUU
MonekynsipHO-TeHETHUECKHE,
22 OMOXMMHYECKHE U MATEMATUICCKUE
METOJTbI H3yUYCHHS IBOJTFOITUU
23 OO011e3aKOHOMEPHOCTHIBOTIOIIUN
AlanTUBHAS paananus.
24 HepaBHOMepHOCTH TEMIIOB
HBOJTIOIINH
o5 HayuHblie rUIOTE3bI MPOUCXOXKICHUS
KU3HU Ha 3emiie
26 JloHay4dHBIE MIPEICTABICHUS O
3apOKICHHUH KUZHU
97 OCHOBHBIEATAIILIHEOPTAHUYECKONIBO
TIOLUHU
28 I'unoTe3p13apoXKICHUSKUZHN
Uctopus 3emin 1 MmeToabl €€
29 u3yuenus. JlaboparopHas pabota 05
«M3yueHne 1 oNrcaHue UCKOMAeMBbIX '
OCTaTKOB JAPEBHUX OPTAaHU3MOB)»
30 HavanbHbieaTanblopraHn4ecKoisBOI
170105031
31 DBOOLUAIYKAPHOT
39 OCHOBHBIE 3TaIlbl SBOIOIIH 05

pacturenbHoro Mupa. [Ipaktuueckas



pabora «/3yuenune ocoOeHHOCTEH
CTPOCHHMSI PACTCHHIA Pa3HBIX
OTEIIOBY»

OCHOBHBIE ATaIbI 9BOJJIOIINH

33 KUBOTHOTO MHpa
DBOJIOLUS JKUBOTHBIX.

34 ITpakTnueckas padbora «3yueHue 05
0COOEHHOCTEH CTPOCHHUS '
MTO3BOHOYHBIX JKUBOTHBIX)

35 Pa3Butue *u3HN Ha 3eMiie 1O paM U
nepuoam

36 MaccoBbie BBIMUPAaHUS —

HKOJIOTMYECKHE KPU3UCHI MPOIILIOTO

37 CoBpeMeHHBIN IKOJIOTHIECKUN
KpHU3HUC, €ro 0COOEHHOCTH

38 CoBpeMEeHHasACUCTEMAOPTaHNYECKOTO
MPOIILIOTO

39 OCHOBHBIECUCTEMATUYECKUETPYTITIHIO
praHu3MoB

40 AHTpOIIOJIOTHUS — HayKa O YeJIOBEKE

41 PazButue npencrasieHuit o
MIPOUCXOXKJICHUN YeTTOBEKa
Mecto yenoBeka B cUCTEME
opranuyeckoro mupa. JJaboparopnas

42 pabota «M3y4yeHue ocoOeHHOCTEH 0.5
CTPOCHHSI CKelleTa YeNIOBeKa,

CBSI3aHHBIX C TPSIMOXOKICHUEM

43 JIBIOKyIIMECHITBIAHTPOIIOTeHE3a



CooTtHolleHre OMOTOTHYECKUX U

44 COLIMANIBHBIX (PAKTOPOB B
aHTpOTIOTeHe3e
45 OCHOBHBIECTaJUMAHTPOIIOTEHE3A
46 [TaneoreHeTrka U MaaeoreHOMHUKA
47 DBOJIONHSICOBPEMEHHOTOUEIIOBEKA
Yenoeueckue pacel. [IpakTnueckas
48 pabota «3ydeHHE YKOJIOTHUECKUX 0.5
aJanTalyi 4eJIoBeEKay
49 MeXIUCIUTUTMHAPHBIEMETOILIAHTPO
MOJIOTUU
50 3apokeHne U Pa3BUTUEIKOIIOTUN
Mertozapb! skonoruu. JlaboparopHas
51 pabora «/3y4ueHrne MeTOI0B 0.5
HKOJIOTHUECKUX MCCIIETOBAHMIN
59 3Ha4YeHHE 3KOJIOTMUECKUX 3HAHUI
JUTSI 4eIoBeKa
53 DKOJIOTHYECKUEPAKTOPBI
Abuotnueckue paxkropsl. CBeT Kak
IKOJIOTHYECKUH (HaKTOP.
54 JlaGopaTtopHnas pabota «BrisiBiieHne 0.5
pUCTOCOOICHNH OPraHU3MOB K
BIIMSTHAIO CBETA»
AOGuotnyeckue GpakTopsbI.
TemnepaTypa Kak 3KOJIOTHYECKUI
55 dakrop. JlabopaTopHas pabora 0.5

«BpIsBIIeHUE TpUCTIOCOOICHU
OpraHW3MOB K BIIMSHHIO



56

57
58
59
60

61

62

63

64

65

66

67

TEMIEPATYPb»

Abuornyeckue gakropsl. BnaxHocTh
KaK 9KOJIOTHYECKHI (pakTop.
JlaGopaTtopnast pabota
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
OOUTaHMSD)

CpenpioOuTaHusIOpraHu3MoB
buonornueckuepuT™sl
XKuzHeHHblepOpMBIOPraHU3MOB
buotnyeckuedakropsl

3HaueHne OMOTHYECKHUX
B3aUMOJICUCTBUH I
CYLIECTBOBAHHSI OPraHU3MOB B CpeJie
o0OUTaHUA
DKOJIOTHUECKUEXAPAKTEPUCTUKHUTIONY
TSN

OcHOBHBIE TTOKA3aTENN MOMYJISIINN:
YHUCIECHHOCTb, INIOTHOCTD,
BO3pacTHas U MOJIOBAsi CTPYKTypa

OcHOBHBIC TTOKA3aTeIN MOMMYJIAIHUN
POXAAECMOCTD, ITPUPOCT, TEMII pOCTA,
CMCPTHOCTb, MUT'PpALIUA

DKOJIOTHYeCKasICTPYKTYParonyIsiu
u

JInHaMuKa MOMYJISIIUY U €€
perynsauus

Kpusble pocTa 4uCIEHHOCTH

R

0.5



MMOITYJIAIWH. KpI/IBHe BBIDKMBAaHUA

DKoJIoTHYecKas HUIIa BUA.
JlaGopaTtopnast pabota

68 . 0.5
«IIpucnocoOieHus: CeMSH pacTeHHIMA
K pacceIeHUIO»

69 Bunkakcucremanomnynsui

70 3aKOHOMEPHOCTH TTOBEJICHUS U
MUTpAUi JKUBOTHBIX

71 Coo011ecTBOOpraHu3MOB —
OMOIICHO3

72 DKOCUCTEMaKaKOTKPBITasiCUCTEMA

73 KpyroBoport BemiecTB ¥ mOTOK
SHEPTUU B SKOCHCTEME

74 OCHOBHBICTIOKA3aTCINIKOCHCTEMBI

75 DKOJIOTMYECKUETUPAMUIbI

76 M3MeHeHns1c0001EeCTB — CYKIIECCHH
[TpupoaHbIE 3KOCUCTEMBI.

77 DKOCUCTEMBI 03€p U PEK.
DKOCUCTEMBIMOpPEH U OKEaHOB
[IpupoaHbie 3KOCUCTEMBI.

78 DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH,
MyCTBIHb

79 AHTPONIOT€HHBIEAKOCUCTEMBI
Ypboskocucremsr. [IpakTudeckas

80 pabora «/3ydeHne u onrcanue 0.5
ypOOIKOCHUCTEMBD»

81 3aKkoHOMEPHOCTH (HOPMUPOBAHUS

OCHOBHBIX B3aWMOJICHCTBUN



OpPTraHU3MOB B 9KOCHUCTEMAX

MexaHn3MbI BO3IEUCTBUS
3arpsA3HCHUI Pa3HbIX TUIIOB HA

82 CyOOpraHH3MEHHOM,
OpPraHU3MEHHOM, MOMYISALUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa —
oOmernaneTapHasio00I0uKa3eMITn

84 VYuenune B. U. Bepnaackoro o
ouocdepe

85 3aKOHOMEPHOCTHUCYIIECTBOBAHUSIONO
cepsl

86 Kpyrosoports! BemecTs u
OMOTEOXUMHYECKUE ITUKITBI

g7 3oHaneHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocThOnOChHEpHI

89 DKOJIOrM4eCcKHe KPU3HUChI U UX
MPUYUHBI

90 Bo3zneiictBueuenoBekanadbrochepy

01 AHTPONOreHHOE BO3JICUCTBUE HA
PaCTUTENbHBIA U )KUBOTHBIN MU

92 OxpaHanpupoipl

03 OCHOBHBIE TPUHIUITBI YCTONYMBOTO
pa3BUTHS YETIOBEUYECTBA U IPUPO/IBI
ParponansHo€ IpUpOA0NOIb30BaHNE

94 ¥ COXpaHEHUE OMOJIOTHYECKOTO

pazHooOpasus 3emin



O06001IEHE 110 TEME

% «MUKpOIBOJIOLHS U €€ Pe3yIbTaThD) 1
96 O6o00mieHune o reme 1
«MaxpodBOIIOIHS U €€ Pe3yTbTaThD»

O6o00mieHue o reme

97 «IIponcxoxaeHue U pa3BUTUE KU3HU 1
Ha 3emMie»
O6o00uieHue no reme

98 «IIpoucxoxaeHNe YeIoBeKa — 1
aHTPOIIOTEHE3»
O60061eHne o Teme «IKOJIOTUs —

99 HayKa O B3aMMOOTHOLICHUAX 1
OpTraHU3MOB»

100 O6061eHue o Teme «OpraHu3Mbl U 1
cpena oOuTaHus»

101 O06o06mienue no Telvie «DKOJIOTHS 1
BUJIOB U TIOIYJISLIAI

102 O6o006muenue no reme «buocdepa — 1
r100aabpHast SKOCHCTEMay

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME






