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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouojorus) Ha
ypOBHE cpeaHero ooOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe denepaabHOrO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepaumy,
®I'OC COO, Konnenuuu mpenonaBanus y4deOHOro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (enepanbHoil pabouel mporpaMMbl BOCIIUTAHHUS.

VYyebusiii npeamer «buonorus» yriayOnénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OAHUM K3 KOMIIOHEHTOB IMpeAMETHOU obnactu «EcTecTBEHHO-
HayuyHbsle mpenMers». CormacHo monoxenusm OI'OC COO mpodunbHbIE
yueOHble IPEeIMeThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCA CIOCOOOM
muddepennyanin  oOydeHUsT Ha YPOBHE CpEeAHEro ooOmero oOpa3oBaHUS H
IPU3BAHbl OOECHEYUTHh MPEEMCTBEHHOCTh MEX]Yy OCHOBHBIM OOIIMM, CpPEIHUM
o01IKM, cpeTHUM MTPOodEeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 DJTHX Y4YEeOHBIX TMPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/1ay, CBSA3aHHBIX C MpoQopueHTalueld O00yYaroluXCcsi U CTUMYJIUPOBAHUEM
MHTEpEeCa K KOHKPETHOM O0JIACTM HAyYHOI'O 3HAHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIUHOW, SKOJOTUEHN, ICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JEJIOM.

[Iporpamma mo y4yebnomy mnpeamety "buonoruss" maér mpencraBieHue o
Henu M 3ajadax u3ydeHusi yuyeOHoro mpenmera «buonmorus» Ha yriyOn€éHHOM
YpOBHE, onpeenser 00s13aTebHoe (MHBApUAHTHOE) MIPEJAMETHOE COep>KaHue, ero
CTPYKTYPUPOBAHHME TIO pa3fesaM U TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEHIYyEeT MOCIEAOBATENIbHOCTh HM3YyYEHHsS Y4YEOHOro MaTrepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4eOHOTro Tpoliecca,
BO3pPAaCTHBIX OCOOEHHOCTe oOyuaromuxcsi. B mporpamme mo Ouoioruu
peanu30oBaH MPUHILMI TMPEEMCTBEHHOCTH C HW3Yy4Y€HUEM OMOJIOTMM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Onarogaps 4YeMy MpOCMaTpUBAETCS
HAIPaBJIICHHOCTh ~HAa  MOCIEAYyIOIee pa3BUTHE  OMOJIOTMYECKUX  3HAHUU,
OPUEHTHUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTUYECKOTO MBIIUICHUS], MPEICTABICHUNH O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTAHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaromel mnpupoaHoit cpene. B
nporpaMme No OHMOJOTMM TaKKe IOKa3aHbl BO3MOXXHOCTH YYEOHOIro MpeaMmera
«buonorus» B peanmmszaruu  TpeboBanmit DPI'OC COO k mnIaAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEJAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GbOpMHpPOBAaHMK OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEIBHOW  JI€ATEIbHOCTH
00yYaroImMxcsi MO0 OCBOCHUIO COJIEpXKaHUsI OHOJOTMYECKOro O0pa3oBaHUsI Ha
YpOBHE CpeHero oo1ero oopa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro oOIiero oopa3zoBaHuUs
3aBepiiaeT Ouoyioruuyeckoe oOpa3oBaHWE B IIKOJE W OPUEHTHPOBAH Ha



paciivpeHre U yriyOJjeHue 3HaHUM oOyyarouuxcs O >KMBOM IPHUpOJIE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHUU Ppa3BUTHS,
TeHETUKH, CEICKIINN, OMOTEXHOJIOTUH, SBOTIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yueOHOoro mnpeamera «buomorus» Ha yriayOGleHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOTYyUYEHHUIO
Ouosjornyeckoro  oOpa3oBaHHMs B By3aX W OpraHW3alUsX  CPEIHEro
npodeccuonanbHoro oopa3zoBanus. OCHOBY €0 COACPKAHMSI COCTABIISIET CHCTEMA
OMOJIOTMYECKUX  3HAHWW, TOJYYCHHBIX TPU HU3YYCHHH OOyUYaIOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX pa3/esioB OMOJIOTMHA Ha YPOBHE OCHOBHOIO
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TONYYarOT pa3BUTHE. Tak,
pacHmIMpeHbl U YriayOJjeHbl OHOJOTWYECKHE 3HAHUS O PACTCHUSX, >KHUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME YeNIOBEeKa, OOIMMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U MIOMCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIIOIh30BaTh KaK OPHEHTHPHI IS MOCIEIYIOMEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYECHHBIMH OOYYAIOIIMMUCS MPU HU3YUYEHUU
bu3KKU, XUMHUH, Teorpaduu 1 MaTEMATUKH.

CrpykTypa mnporpammel no yuyeOHoMmy npeamery "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOUMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE JJI YKUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alliH, YBOJIOINN OPTaHUYECKOr0 MHUpa Ha 3emiie,
COXpaHEHUs OHOJOTHYEeCKOro paszHooOpasms miaaHeTsl. Tak, B 10 kmacce
U3y4al0TCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUOIIOTHH U
OMOJIOTUN DPA3BUTUS, TEHETUKU W CEJICKIMU, OMOTEXHOJOTUM W CHUHTETUYECKOM
OMOJIOTHH, aKTyalIM3UPYIOTCS 3HAaHMS OOydYaroIMXcs MO OOTaHWKE, 300JI0THUH,
aHaromuu, Qusznongoruu uenoBeka. B 11 kiacce wu3ydaroTcs 3BOJIIOIIMOHHOE
y4€HUE, OCHOBBI IKOJIOTUHU U yUYeHHUE 0 Ouocdepe.

VYuebnniii mnpeamer «buonorus» mpuszBaH  00eceunTh  OCBOCHHUE
00yJaronMMucss OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJICH, MPUHIIUIIOB U MPABUI,
JIeXKAaIllUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOW KapTUHBI MUPa, 3HAHUH O
CTPOCHHH, MHOTOOOPa3sMM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, TOIYJIAINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KCHHSIX, COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHY, IPUKIIAHBIX ACTIEKTaX OMOJOTHYECKUX 3HaHWM. J[Jis
pa3BUTHS M TOJJIEPKaHUS HMHTEpeca OOydaromMXcsd K OHOJIOTMM Hapsiay Cco
3HAYUTEIILHBIM 00BEMOM TEOPETHUYECKOTO MaTepHalia B COACPKAHUH MPOTPaMMbI
1o OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUS
TOM WM MHOW o0OjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4EHBIX B pEIICHNE BAKHEHUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



Lens u3yuenus yueOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE —
OBJIaJICHHE  OOYYAIOHNIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(QPYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM PA3HOTO paHra W MNpuoOpeTeHue yMEeHUui
UCIIOJI30BaTh 3TH 3HaHUSA B (POPMHUPOBAHUM MHTEpPECA K ONMpPEAEIEHHON 00JacTh
npoecCHOHanbHON NIeATeTFHOCTH, CBSI3aHHOW C OHOJIOTHEH, WM K BBIOOpPY
y4eOHOTO 3aBEeICHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JoctxkeHue uenu u3ydyeHus yuyeOHoro nmnpeamera «buonorus» Ha
yIriyOJnE€HHOM YpOBHE 00€CTIEUMBAETCS PEHIEHUEM CIEIYIOIIUX 3a0a4:

OCBOCHHE O0YYaIONUMUCS CUCTEMBI OMOJIOTMYECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUHU, MHOIroo0pa3uM M OCOOCHHOCTSIX OWOJOTHUECKHUX CHUCTEeM (KJIEeTKa,
OpraHu3M, MOMYJISLH, BUI, OMOreoleH03, Onocdepa); 0 BhIJAIOIMUXCA OTKPBITHIX
Y COBPEMEHHBIX MCCIICIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaromIMXcsi ¢ METOJAaMHU TO3HAHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMUd  OMOJIOTMYECKHX HayK (MOJIEKYJSipHOM U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTMM U OWOJIOTMM pa3BUTHUS, TE€HETHUKU U
CEeJIEKIINHM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJIOTMH, TaJeOHTOJIOTHH,
JKOJIOTUH);  METOJJaMHU  CaMOCTOSITEJIBHOTO  IMPOBEJIEHUS  OMOJOTHYECKHX
ucclieloBaHuil B JjabopaTopum M B 1pupojie (HabOmroleHue, H3MepeHue,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIAJICHHE OOYyYalOLIMMHUCA YMEHUSIMU: CaMOCTOSITEIBHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIOIB30BaTh OMOJOTHYECKYIO HH(OPMALMIO; MOJIB30BATHCSA
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIUATbHO-PKOHOMHUYECKUMH U  JKOJOTUYECKUMHU
npoOieMaMu 4YeJIOBEYECTBa; OLIEHMBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOIIICHUIO K OKpY’KaloIed NpUpPOAHON cpesie, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO0  OKPYKAIOIIMUX  JIIOIH; OOOCHOBBIBAaTH M COOJIOAATH  MEpPHI
npoduiiakTUKU WHGEKITMOHHBIX 3a00JI€BaHUi, TIPaBUIa MOBEJACHUS B NIPUPOJE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO M TEXHOTEHHOI'O  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIEC HAyUHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y 00YyYarONINXCSI MHTEIUVICKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
B IIpollecCe 3HAKOMCTBA C BBIJIAIOIIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOsieMamMH, METOAOJoruen
OHMOJIOTUYECKOTO UCCJIeI0BAHMS, MIPOBEICHHUS AKCIIEPUMEHTATBLHBIX
UCCJIEIOBAHUM, PEIICHHs] OMOJIOrMYEeCKUX 3a7a4, MOACINPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE Y 00YyYaIOMUXCs [IEHHOCTHOT'O OTHOIIEHUS K KUBOW MPHUPOJC B
1EJIOM U K OTJICIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
TCHETUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TIIOBEICHUS B TPHUPOJIE;
WHTETPAllUN €CTECTBCHHO-HAYYHbBIX 3HAHUMH;

npuoOpeTeHre  OO0ydYaroIMMHCS  KOMIIETEHTHOCTH B PAIOHAIHLHOM
IPUPOAOIOIb30BaHUN (COOMIO/IEHNE TpaBUJl TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, DKOCHUCTEM, OHMoCc(ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXaromux Joaed (cobmogeHuss Mep NpoPUIakTUKKA — 3a00JICBaHUI,
obOecrieueHrne OE30MACHOCTH JKHU3HEACSITEIILHOCTH B YPE3BBIYAMHBIX CHTYAIHIX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/IaHMe  YCIOBHH  UIsl  OCO3HAaHHOTO  BBIOOpa  OOYYarOIIUMUCS
VH]IUBUTy aJIbHOU 00pa3oBaTeNbHOU TPAaCKTOPHH, CIIOCOOCTBYIOIIIEH
MOCIIeyIOeMy TPO(ECCHOHATFHOMY CaMOOTIPECIICHHIO, B COOTBETCTBUH C
WHMBUy aIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

(OO11ee Yncino 4yacoB, OTBEJIEHHBIX HA M3yYeHHUE OMOJIOTMH Ha YTiyOJIeHHOM
ypOBHE cpeaHero obiero odpazoBanusi, coctasiser 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B Heien0),|

Ot6op opraHuM3arOHHBIX (HOPM, METOJIOB M CPEACTB OOyYEeHHS OHOJIOTHH
OCYIIECTBJISIETCS ¢ YYETOM CHenu@UKU ero COoJep)KaHHs W HANpaBIEHHOCTH Ha
POJIOJDKEHNE  OMOJOTMYECKOro 00pa3oBaHHMs B OpraHU3aIUsAX  CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO6s13aTENBHBIM YCIOBHEM MPU 00yYEeHUU OMOJIOTHH Ha YIIIyOJIEHHOM YpPOBHE
SBJISICTCSl TIPOBEJICHHUE JIA0OPATOPHBIX M TpakTUYecKux pador. Takke ydactue
0o0y4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-UCCIIEI0BATENBCKUX PaldoT,
TEMaTHKa KOTOPBIX OMpEIESISICTCS YYUTEJIEeM Ha OCHOBE HMCIOIIHUXCS
MaTePUATbHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA

10 KVIACC

ConepxaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyapctTBeHHoi urtorosoit arrecrauu (I'MA).

Tema 1. buosiorust kak Hayka

CoBpeMeHHast OMOJIOTHST — KOMIUIEKCHasl Hayka. KpaTkas uctopus pa3BUTHS
Ouosnoruu.  buonormueckue  HAyKd M HM3yYyaeMble ~ HUMH  MPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAJHBIE M TOUCKOBBIE HAyYHBIE HWCCIECIOBAHUS B
ouosoruu.

3HavyeHue Ouonoruu B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cszanHbie ¢ Ouonoruel. 3HadyeHUE OMOJIOTHH B
[IPAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKa: MEIULHHE, CEIbCKOM XO3SMCTBE,
MPOMBILLJIEHHOCTH, OXPaHE NPUPOIBL.

JdemMoHcTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun,
V. I'apgeint, I'. Mennens, B. U. Bepnanckuii, U. I1. 11aBnos, . . Meunnkos, H.
N. BaBunos, H. B. Tumodees-Pecockuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel U cxembl: «CBsi3b OMOJOTUM C JPYTMMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMbI U MX U3Y4YEHHUE

XKuBble cucTeMBbl Kak mpeaMer uszydeHuss Ouonoruu. CBONCTBA KUBBIX
CUCTEM: €IMHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb,
CJI0KHOCTh UM YINOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alusl,
CaMOBOCIIPOM3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIH,
TKAQHEBBIN, OpPraHU3MEHHBIM, MOIMYJISIHIKOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), ouochepusiit. Ilporecchl, TPOUCXOAAIINE B KUBBIX
cucremax. OCHOBHBbIE TpHU3HAKK KUBOro. JKu3Hb Kak (opMma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaroime XKuBble CUCTEMBbI HA Pa3HBIX YPOBHIX OpPTraHU3AIUU.

N3yuenune xuBbix cucteMm. Metonbl Ouonoruueckoir Hayku. HaOmiomenue,
U3MEPEHUE, IKCIEPUMEHT, CUCTeMaTu3alus, Metaananus. [loudarue o 3aBUCUMON U
He3aBUCMMOW IniepeMeHHOU. [lnanumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa36poc B Ouonornueckux nAaHHbIX. OlLEHKAa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaroB. [IpuumHBI HCKaxk€HUs pe3ysnbTaToB J3KcnepuMeHTa. lloHsTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonorunueckue
cucteMmbl», «CBOMCTBAa KHUBOW MaTepUn», «YPOBHU OPraHU3ALUU KUBOU
npuponb», «CTpoeHHe XKWUBOTHOW KIETKM», «TKaHU JKMBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEUeCKOro opranusma», «buoreonenos», «buocdepa», «Meroabl
V3y4YE€HUS )KUBOU IPUPOIBD».

O6opynoBanue:  naboparopHoe  oOopydoBaHWE  JJig  MPOBEACHUS
HAOJII0ICHUM, U3MEPEHH I, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30oBaHuEe pAa3aUYHBIX METOAOB MpPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€QuHUIA >KuBoro. KMcropus
OoTKpbITUA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOUHOU
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM ¥ KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMUS,
xpoMmarorpadusi, 3ekTpodopes, METOJl MEUYEHBIX aToOMOB, auddepeHIanibHOoe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKCUpo8anHvIX
K1emokK. DIEeKTpoHHass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

TabGmuipsl u cxembl: «CBETOBOMI MUKPOCKOID», «IIEKTPOHHBIA MHKPOCKOID,
«Hcropus pa3BUTHA METOLOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOINpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

IIpakTuueckas paGora «l3ydueHue METOJAOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHNE,
[ILIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKpPO- U YJbTPAMHUKPOIIEMEHTHI.
Bonma m e€ posb Kak pacTBOpHUTENs, pearcHTra, y4acTue B CTPYKTYPUPOBAHHUH
KJIETKH, TEIUIOPETysiuuu. MuHepaabHble BEIIEeCTBAa KJIETKH, MX OHOJIOrHYecKas
poJib. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornyeckue mnoiauMmepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl O€IKOBOM MoseKky:bl. [lepBuuHas
CTpyKTypa Oeika, MenTHAHas CBsA3b. BTopuyHas, TpeTWYHAas, 4YeTBEPTHUHAsS
cTtpyktypel. Jlenaryparusi. CpoiictBa OenkoB. Kraccudukaruss  OenkoB.
buonorunueckue Gpynkuun 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuabl, IUCaXapyibl, OJIMTOCAXapUAbl U OJIUCAXAPUIBI.
O6mmit mmaH cTpoeHHss W (UBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunueckue pyHKIUM YTIEBOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHBIe cBOMicTBA. Kitlaccudukanus Tunumos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buonormueckue ¢GyHKIUN
aunuaoB. OOmMe CBONCTBA OMOIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK m PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xomruiementapuoctu. [IpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mecronaxoxaenue u ouonorndeckue Gpynkuuu JIHK.
Bunel PHK. ®ynkuuu PHK B kieTke.

Ctpoenue monekyibl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornueckue pynkiun AT®. BoccraHoBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
kietke. Jlpyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykTypHast OUOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. Mooeruposarnue
CmMpyKmypol U QYHKYUll OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[Toptperst: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[uarpammer:  «PacnpeneneHne XHMMHUYECKHX 3JEMEHTOB B HEXHBOU
npupojie», «Pacnpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabmuupbr u cxembl: «llepuoguueckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJIbl BOIBI», «BellecTBa B cocTaBe OpraHu3moB», «CTtpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOeHHUE MOJIEKYII
yriieBooB», «CTpoeHne MoJieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBHIY,
«Ctpoenue Monekyasl ATO».

O6opyaoBanue: XUuMHUYECKas ocya U 000pyA0BaHHE.

JlabopaTopHnasi padora «O0HapykeHHE OCJIKOB C TMOMOIIbIO KaUeCTBEHHBIX
peaKuuin.

JlaGopaTtopnass  paGora  «JVccrnemoBaHuWe — HYKJIEHHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunsl KJIETOK: DJyKapHOTHUYECKass H nOpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CrpoeHue npokapruoTHIecKol KieTku. Kiierounas creHka 0akTepuii u apxei.
OCOOEHHOCTH CTPOCHUSI TeTepOTPOPHON U aBTOTPO(GHON MPOKAPHUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (yHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKH.
[Tnasmatnueckass wmemOpana (miazmanemma). CTpykTypa —IJIa3MaTHUYeCKOu
MeMOpanbl. TpaHcropT BelecTB depe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCHUBHBIN
(nuddysus, obneruénnas auddysus), akKTUBHBIN (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). llomynponunaemocts MeMOpanbl. PabGoTta HaTpuii-
KaJMeBOr0 Hacoca. DHJIOIMTO3: MUHOIMTO3, (aronuTto3. DKk3o1uTto3. Kierounas
crenka. CTpykTypa u QyHKIIMHN KJIETOYHON CTEHKH PACTEHHM, TpHOOB.

Hurormazma. [urozons. Lutockener. [IBuxkenue nuroriazMbel. OpraHouabl
kinetkd. OnHoMeMOpaHHbIE OpraHoubl KIETKU: HHAOIJIa3MaTHYecKash CeTh
(OIIC), anmapart I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKIHMH. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KiIeTKH. CTpoeHHEe TpaHyISIPHOTO PETHUKYIyMa.
Mexanusm nanpasnenus 6enxoe ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMmOpaH. [manmkuii  (arpaHyJsIpHBIM) — 3HAOIUIA3MaTUYECKUN
petukynyMm. CekperopHas QyHkuus anmapata ['onbmku. Moougurkayus b6enxkog &
annapame [onvoxcu. Copmuposxka 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pactutenbHbIX KiIeTOK. KiteTounbiid cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJAPHUHU,  IUIACTHUJIBI.
IIpoucxoocoenue mumoxonopuii u niacmuod. Cumobuozcenes (K.C. Mepeckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUNA W 1wiactui. llepBuunsle,
BTOPUYHBIE U  CIIOKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOLUIUX  IYKAPHUOT.
XJIOPOIIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranousl kietkn CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. lIpomesxcymounvie Quramenmel.
MukpodunameHTsl. Axkmunogvle Muxkpoghunamenmol. MpllIEUHbIE — KIIETKH.
Axmunosvle KOMnoHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CTpoeHwe U JBWIKEHUE JKITYTHMKOB W peCHUYEK. MHUKpOTpyOOUKH
nuTomiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. Obonouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIIIKU, UX CTPOEHUE U
bynkuuu. Snepupiii O0enkoBbI MaTtpuKkc. IIpocTpaHCTBEHHOE pPaCIOIOKEHUE
XpOMOCOM B HUHTepha3HOM snpe. Iyxpomamur u cemepoxpomamunr. benxu
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mumose. Sfoepmbiil
MPaucnopm.

Knerounsie BritoueHusi. CpaBHHUTENIbHASI XapAKTEPUCTUKA KIIETOK 3yKApUOT
(pacTUTeIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupbl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIeTKW», «CrpoeHue
MUTOXOHAPUMNY, «S1po», «CTpoeHne NpOKapUOTUUECKON KIETKI.

OO6opymoBaHHe: CBETOBOM MHKPOCKON, MHUKPOTMpENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaaIbHbIX KIETOK.

JlaGopaTtopnass pabGora «l3yueHue CTpOEHHUS KJIETOK Pa3JIUYHBIX
OPTaHU3MOB.

IIpakTnyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlaGopaTopnass padora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTnyeckass  paGora  «/3ydyeHue  JBMKEHHUS  UUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCcTB M NMPeBpPallleHUE SJHEPTUH B KJIETKe

AccUMUITALINAS ¥ TUCCUMIIISIIS — JIBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(GHBIA W TeTepoTpOQHBIA. YdUacThe KHUCIOpOoAa B OOMEHHBIX
npoleccax. OJHepreTmueckoe obOecnedyeHue KiIeTKu: mnpeBpanieHue ATD B
oOMeHHBbIX Tmponeccax. DepMeHTaTUBHBIM XapakTep peakluuil KJIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPTaHMYECKUX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEJIKU-MHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHbBIi CHUHTE3 OPraHUYECKMX BeEIIECTB B KieTke. dorocuHTES.
AHokcueenHblll U OKcueeHHwll omocunmes y odaxkmepuil. Ceemocobuparowue
nUSMeHmyl U NUSMEHMbl peakyuoHHo20 yeumpa. Poib XJIOPOIUIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHOBas gasbl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHue pa3iaudHbIX (DAKTOPOB
Ha CKOpOoCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIKE OaKTepuu, Kene300aKTepuu, CEepoOAKTEPUH, BOJOPOIHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe OopraHu3Mbl. Buaesr Opoxxenus. [IpomykTel OpokeHHs W WX
UCIIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH O0JIe3HEH.

AspoOHbIe OpraHu3MBl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIHOKO3bI.

buonornueckoe okuciaeHne, WIK KIETOYHOE AbIXaHUE. POap MUTOXOHIpHUIL B
npolieccax ouonornyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuoi ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOrO MyTH
oOMeHa BelecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTh YIHEPTETUUECKOTO 0OMEHa.

JdemMoHcTpanuu

[Hoprpetsr: JIx. [lpuctiu, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, I1. Murtdenn, I'. A. 3aBap3uH.

Tabnuupr u cxeMbl: «DOTOCHHTE3Y, « IHEPreTHUECKUl 0oOMen», «brocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHUE JUIsl MPUTOTOBICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass  pabGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JladbopaTopnass pabora «/3yuenue (QepMEHTATUBHOIO PpaCIICTUICHUS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKAX).

Jlabopatopnass pa6ora «CpaBHeHuE mporeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEeHUE MTPOLIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HacaeacrBeHHass uHGoOpMaus U peajin3anus eé B KIeTKe

Peakuun matpuunoro cuHtesa. [[pUHIMN KOMIUJIEMEHTAPHOCTU B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeAcTBeHHOM mHGopMaluu. [ eHeTnuecKuit
KOJ, €ro cBoWcTBa. TpaHckpunuusa — MaTpuuHbii cuHTe3 PHK. IlpuHnmer
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancmauus u e€ sransl. Yuactue TpancnoptHbix PHK B OnocunTtese Oenka.
VYcnosusi O6uocunre3a Oenka. KomupoBanwe amuHokucior. Ponb pubocoMm B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U DYKApHOT. Perysiius akTUBHOCTH T€HOB y TpokapuoT. ['mmortesa
onepona (®. XKako0, XK. MaHo). Moaexynsipnvie mexanuzmvl IKCNPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsaius oOMEHHBIX
Ipo1ecCOB B KieTke. KiieTouHblil romeocTas.

Bupycsl — HekeTounble (hOPMBI )KU3HU U OOJIUTraTHBIE Mmapa3uThl. CTpoeHUE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros. Kusnennwiil yuki
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHbie 3a0oneBanust yenoBeka, KUBOTHBIX, pactenuid. CIIN/, COVID-
19, counanbHbie 1 MEAUIIMHCKUAE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuux maccusos («bigdatar)
CMPYKMYPHbIX OUuonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
Ipoepammupyemoie pynxyuu 6eakos. Cnocodowl 00cmasKu 1eKapcms.



JdemoncTpanuu

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

Tabnuiel U cxembl: «buocunte3 Oenkay, «l'eHeTu4eckuilt Koy, «Bupyce»,
«bakrepuogarmny.

IIpakTnueckas padora «Co3aHue MOJIEIIA BUPYCAY.

Tema 8. ) KuzHeHHBIH HUKJ KJICTKH

Knerounséi 1wk, ero mnepuojabl W perynsaiua. Wuatepdaza u  MuTO3.
Oco0eHHOCTH TPOIECCOB, MpPOTEKaroMMX B MHTepdaze. IloaroroBka KIeTKH K
nenenuto.  I[lpecuntetmdyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUN U
MOCTCHHTETHYECKUH (MPEMUTOTUIECKUI) TIEPHO bl UHTEP(DA3HI.

Matpuunsiii cunte3 JAHK — penmuxauus. [Ipunuuner perukanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJJIEIbHOCTD.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTHIl. JIUIUIOMJHBIA W
rariouJHbeIi ~ HabOpsl  XpoMocoM. ['omonoruuneie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne knerknm — wmuTo3. CTaguu MHUTO3a WU MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. KapuoknHe3 n nuToknHe3. buosiorndyeckoe 3HaueHune
MUTO3a.

Perynsuuss MuToTHUEeCKOrO IMKIA KIETKH. [Iporpammupyemas kieTouyHas
rudeb — anornTo3.

Knerounoe snpo, XxpoMocombl, (yHKIIMOHAJIbHAs TEHOMHKA. MexaHuzmol
npoaugepayuu, oupdepenyuposxku, cmapenus u euberu xiemox. «l{ugposas
K1emKay — ououHgpopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIH IUKI KIETKW», «Mutosdyn, «CtpoeHue
xpomocomy, «Permmkanus JJHK.

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MuUT03 B KJIeTKax
KOpEUIKA JTyKa».

Jlabopatopnas  pabora  «/3ydyeHne  XpoMocoM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlabopaTopHnas paGora «HaOntoeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u QyHKIIUM OPraHN3MOB

buonorunyeckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OcCOoOEHHOCTH  CTPOEHUSI U JKUBHEHEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHBIE TPHUOBI, OJHOKICTOYHBIC
BOJOPOCIIH, APyrue NpoTUCThl. KoJoHMaNbHbIE OpraHU3MBbI.



B3auMocBs3p 4acTel MHOIOKJIETOYHOIO OpraHusma. TkaHu, OprasHel M
cucteMbl opranoB. OpranusM Kak eIMHoe 1emnoe. I'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHasl,
MOKPOBHAsI, TMPOBOJsIIASA, OCHOBHAasl, MexaHudeckas. OCOOCHHOCTH CTPOECHUS,
GbyHKINN 1 pacToNOKEHHs TKAHEH B OpraHax pacTEHUHN.

TKaHU KXUBOTHBIX U YEJIOBEKA. THIIbI KMBOTHBIX TKAHEHU: JMUTEIIMAIbHAS,
COCMHUTENbHASI, MbllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (DYHKIUNA U
pacmnoJIOKEHUsI TKAHEW B OpraHax *KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHCTEMBI OPTaHOB XUBOTHBIX U Yes0oBeKa. DyHKIMHU OPraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuili. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJICTOUYHBIX XMBOTHBIX. HapyHblii M BHYTpeHHUU ckeneT. CTpoeHune u
THIBI COEUHEHUST KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PaCTEHUM:
TPOIIU3MBI M HACTUU. JIBMJKEHHME MHOTOKIIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbImieyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[lutanne opramusmoB. IlormomieHne BOABI, YIJIEKMACIOrO Ta3a H
MHHEPAIBHBIX BELIECTB pacTeHUsIMU. lIuTaHue XUBOTHBIX. BHyTpuIiosoctHoe u
BHYTPHUKIIETOYHOE TNHUIIEBapeHHue. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENbI
MUIIEBAPUTENILHOTO TpakTa. [lumieBapurenvHble kene3bl. lluieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jpixanue opranu3moB. /[pixanue pactenuit. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
XKabepHoe u nérounoe apixaHue. J{prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHHWE CTPOEHUSI JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTemMa u4elioBeKa. MeXaHu3M BEHTWISIUUM JIETKUX y NTUI U
MiIeKonuTaromux. Perymsus apixanus. J{prxatenbapie 00bEMEL.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHncnopT BemecTB y KUBOTHbIX. KpoBeHOcHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKHMBOTHBIX M uenoBeka. Cepjie,
KPOBEHOCHBIE COCyIbl W KpoBb. Kpyru kpoBooOpailieHHsl. DBOJIOLHUOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKHBOTHBIX. PaboTa
cepaua u e€ peryJisnus.

Beigenenue y opranu3MoB. Beinenenue y pacrteHuil. Beigenienue y
*KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbl BbiaeneHus. DOunbTpanus,
CeKpenus U 00paTHOE BCACHIBAHHE KaK MEXaHW3MbI pa0OTHI OPTaHOB BBIICICHUS.
CBsi3b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIAECIUTENBHON cucTeMaMu. Boeinenenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [louku. CtpoeHue u (HyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuii M ULUCThl MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX PACTEHUMU.
Kyrtukyna. CpeactBa macCUBHON U XUMHUUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NPOU3BOJHBIE.
3ammTa opranu3Ma ot OojesHedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIH U NpUOOPETEHHBIN crnenupuIecKuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocniasiutenbHble OTBEThI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHU.

Paznpaxxumocte um perynsuus |y OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxumocTts wu  perynsuus y
pactenuid. PocToBbIe BEIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pedaekTopHas peryidinus Yy >XUBOTHBIX. HepBHas
cucTeMa M €€ OTHEeIbl. JBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Pedrnekc u
peduiekTopHast 1yra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbpHast peryysinyds U SHIOKPUHHAS CHCTEMA >KMBOTHBIX M YEJIOBEKA.
JKene3pl DHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW W JHAOKPUHHON cucteM. [unotamamo-runoduzapHas
cucTeMa.

JdemoHcTpanun

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopocnm», «bakrepumn», «lIpocreiimmue», «Oprasbl LBETKOBBIX PACTEHHI,
«CHucTeMbl OpPraHOB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTeOIsy,
«CtpoeHue IUCTOBOM IUIACTUHKN», «TKaHW >KUBOTHBIX», «CKEJET YeIOBEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHCTEMa, «HepBnas CHCTEMaY, «Koxay, «MpIreyHas CHCTEMa,
«BbigenurenbHas cuUCTeMa», «OHIAOKPUHHAsA cUCTEMa», «CTpOCHHE MBIIIIbLY,
«Mmmynuter»,  «KumiedHonosoctHeie», «(Cxema  NUTaHUSA  PACTEHHII»,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIIPBI»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBsi», «HepBHas
cuctema poio», «HepBHas cucrema ssarymkum», «HepBHas — cucrtema
npecMmblkatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema denoBekay, «Pediexey.



O6opyoBaHMe: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKPOIpPENApaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HAaCEKOMBIX, UIJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pPacTeHUM, repdoapuu
pacTeHUil pa3HbIX OTHAEJOB, BIJAXHBIE Mpenaparbl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyI0BaHuE JJI IEMOHCTPAIIMK IIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia u OeiIKoB Mo AelcTBrueM (epMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIMU OIBITOB MO U3MEPEHUI0 )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHUI, MOJIENIA TOJIOBHOTO MO3Tra Pa3UYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEe pacTeHUI.

JlaGoparopHasi padora «3ydyeHue TKaHE )KUBOTHBIX).

JlaGoparopHasi padora «3ydeHue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOXkeHUE M pa3BUTHE OPraHU3MOB

dopmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs: IOYKOBaHHE, CHOPYJISALUS,
dbparMenTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmuHoxeHue. IlomoBeie kineTku, win rametrsl. Meno3. Craaun
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buomornyeckuii CMbICI
M€Ho3a M IIOJIOBOTO Iporecca. Mewo3 MW €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpeazaponpiieBoe pazputue. I'ameroreHes y :,UBOTHBIX. [1070BbIE jKelE3bl.
OO0pa3zoBaHue U pa3BUTHE NOJOBBIX KieTOK. CriepMarorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHre U 3MOpPHOHAJIbHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOrUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyua mopgoecenoe u mooenu mopgpozenesa. Craaun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenune. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanumoe Opoobnenue. brnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUS MIIEKOMMUTAIONMIUX. 3apOJBIINICBhIE JIUCTKU
(racTpyssinus). 3aKiaaJKa OpraHOB U TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3auMuoe
BIUSHAE YacTell pa3BUBAIONMIETOCS 3apojbliia (SMOpPHOHANbHAS WHIIYKIIHS).
3akjmagka TIUIaHA CTPOCHUS KUBOTHOTO KaK  PE3yibTaT HEpPaApXUUECKHUX
B3aUMOJICUCTBUI TeHOB. BrusiHne Ha 3MOpPUOHANIBHOE pPAa3BUTHE PaA3JIMYHBIX
(haKTOpPOB OKPYKAIOIIECH CPe/Ibl.

Poct u pa3Butne xuBOTHBIX. [locTamOpuoHanbHblil mepuoa. [Ipsmoe wu
HenpsMoe pas3BuTHe. PaszButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JMBOTHBIX. BHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HENPSIMOIO



pa3BUTHUSA, UX PACHPOCTPAaHEHHE B Npupoje. Tuibl pocTa KUBOTHBIX. DakTOpbI
PEryJsiliiy pocTa >KUBOTHBIX U 4esioBeka. CTauu MoCcTIMOPUOHATBHOTO PA3BUTHS
y KUBOTHBIX U 4esoBeka. [leproabl oHTOreHe3a uenopeka. CTapeHue u CMEpPTh Kak
OHMOJIOTNYECKHE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuid. ['ametoput u crnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpoiecce Meno3a.
l'ametorenes y pacreHuil. OIJIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoliHOe OII00TBOPEHHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pa3BUTUE CEMEHH.

MexaHu3MBbl PEryJISIHUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabnuiel 1 cxembl: «BereratuBHOe pa3MHOXeHHEY», «TuIbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXEHHE XIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHUEe TUAPB, «Meio3y, «XpoMocoMmbl», «l'ameroreHnes», «CTpoeHue
AWLEKIETKH U crnepmaro3onaa», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HETpsiMOe pa3BuTHE», «Pa3zBuThe waiickoro xyka», «Pa3Butue capanum,
«Pa3Butne nArymkm», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHHI»,
«CtpoeHue ceMsiH OJHOJIOJIbHBIX U JIBYJIOJIbHBIX pacTeHUN», « KU3HEHHBINA UK
MOPCKOM  KamycTbD», <«OKuM3HEHHBIM LHKI MXa», <«KW3HEHHBIM  IUKI
MarnopoOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK U
CIIEpMATO30UI0B, MOAENb « LUK pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «l3ydeHue CTpOCHHS TMOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnyeckass padora «BrpisiBlIeHME NPU3HAKOB CXOACTBA 3apOJIbILICH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHe OpraHoB pPa3MHOXKEHHUSI BBICIINUX
pacTEeHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykh. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. Konbnoa, H. Y. Basunora, A. H. benoszepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE€ TEHETHYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AbTEPHATUBHBIC IPU3HAKW, JOMHUHAHTHBIM W PEUECCUBHBIN
pU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAsI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OcCHOBHBIE ~ METOJIbI ~ T€HETUKH: THOPUIOJOTUYECKHM,  [UTOJIOTHYECKHUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JdemMoHcTpanuu

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKNY, «CXeMbI CKPEIIUBaAHUSD.

JlabopaTopnass padora «J/lpo3oduna Kak OOBEKT TIE€HETHUYECKUX
VCCIIEJOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBelii 3akoH MeHaens — 3aKoH
eAMHO00pa3us THOPUIOB MepBOro nokojeHus. [IpaBuno nomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH pacUICIUICHUs MPU3HAKOB. [[UTONIOrMYecKrne OCHOBBI
MOHOTHOPHTHOTO CKpelnuBaHus. [ umores3a 4ucTOTh raMer.

AHanuzupyouee ckpemnBanue. [[poMexyTouHbI XapakTep HaclieI0BAHMUS.
Pacmerienue nmprusHaKkoB IpU HEITOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [{uToNorMdeckue  OCHOBBI  JAUTHOPHUIHOTO
CKPELIMBAHUA.

CuemienHoe HacienoBanue npusHakoB. Paborel T. Moprana. CuernsieHHOe
HACJIEIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMU. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXAHU3M OIpEAEIeHus moia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporamMeTHbId I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacneqoBanue npus3HakoB, CLETUIEHHBIX C ITOJIOM.

['eHoTuIl Kak 1enocTHas cucrema. [enoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBIM a/ienu3M. B3anMoAeicTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnnementapuocts. Dnuctas. [lonumepus.

['eHeTyeckuii KOHTPOJIb Pa3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJIOTMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIUM.
['eHeTHYeCKHE MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['€HeTHYeCKHE acCMeKThl KOHTPOJIS U
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

[Toprpersr: I'. Menaens, T. Mopran.

Tabmuupl u cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Menaens», «Tperuii 3akoH
Mengens», «AHaIU3UpPYyHOIIee CKpemuBanue», «HemomHoe noMHUHUpPOBaHUEY,
«CrersieHHOe HaclieIoBaHWE TPU3HAKOB Yy Jpo30duibl»y, «['eHeThka Imoay,



«Kapuotun uvenmoBeka», «Kapuotun npozodumnb», «Kapuotum nOTHIBD,
«MHOX€ECTBEHHBIN ajuienu3m», « B3auMo1eicTBUE TEHOBY.

OGopynoBanue: Mojelb JUisl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO0Opa3us
rUOpUIOB TIEPBOrO TOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpPAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIENOBAHUSA MPU3HAKOB, MOJEIb JJIs
JEMOHCTPALUM CLEIJICHHOIO HACJIEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «/[po3odumnay.

IIpakTnueckas padora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPHUIHOIO
CKpENIMBaHUA Y APO30DUITBD».

IIpakTnueckas  padora  «l3ydeHme  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y AP030DUIBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  GopmupoBaHuu (peHoTuna.
N3menunBOCTh Npr3HakoB. KauecTBEHHBIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MoaudukanronHas U3MEHYMBOCTb. Ponb  cpenbl B (OpMHpPOBAHUU
MOJAU(PUKALMOHHON M3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuauvoHHas KpuBas (B. HMoranncen). CpolicTBa MOau(pUKaIMOHHON
V3MEHUYHMBOCTH.

I'enoTunMueckass N3MEHYMBOCTh. CBOKMCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHass u3MeHYHMBOCTH. Meio3 W TOJIOBOM MpoIEcC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3aHUU
TeHETHYECKOTO pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTb. Buabl MyTalMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAHHbIE MyTaluW. SnepHble U
HUATOIUIa3MaTuYeckue myTtanuv. CoMaTUYeCKUe W TMOJOBbIe MyTauuu. [IprdnHbI
BO3HUKHOBEHUs MyTanuid. MyTareHpl W WX BIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOI'O IMPOIECCa. 3aKOH TOMOJIOTHYECKUX pAJIOB B
HacneacTBeHHoW m3menunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUMBOCTH U
HACJICICTBEHHOCT.

Onuzcenemuxa u 9NUSEHOMUKA, pOIb dNULEHEMUYEeCKUX @Gaxkxmopos 8
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

[Toprpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuiet u  cxeMbl: «Bugsl  u3MeHumBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs U3MCHYHUBOCTEY, «Meiio3y,
«OmnonorBopeHuey, «I eHeTHUYecKue 3a00JIeBaHUs YeIoBeKay, « Buabpl MyTarmii.



OO6opynoBaHue: XKHUBbIE W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HMccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(UKAIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapuallMOHHOrO psiga U
BAPUALIMOHHOU KPUBO».

IIpakTnyeckas padora «Mytaruu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yes0BeKka

Kapuorun wenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHHUS T€HOMaA
yejnoBeka. Meronbpl  M3ydeHUsT TI€HETHMKHM  YEeJIOBEKAa: TIEeHEaJOTMYeCKUH,
OJIM3HEIIOBBIH, LIUTOr€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHIA. CoBpemeHnHOE ONpENIEIICHHE TE€HOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
IT11P-ananu3a. HacneacTBeHHble 3a00ieBaHus YelioBeKa. | eHHBIE 1 XpOMOCOMHBIC
0oJe3HM 4YeloBeKa. boJie3HW C HACeNCTBEHHOW MPEnpacroyioKEeHHOCTHIO.
3HaueHUEe MEAMIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUH T€HETUYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-reHeTuYeckoe KOHCYJbTHupoBaHue. CTBONOBbBIE
KJIETKH. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIIECIOBAHUN B
00J1aCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

'enetnueckue ¢akTophl TMOBBINIEHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMUYECKOMY 3arps3HCHHUIO OKpYsKatoleh cpesnl. ['eneTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MaTOJIOTHSIM.

JdemoHcTpanun

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3y4YeHHS] TEHETUKHU
yenoBekay, «l eHeTnyeckue 3a00JIeBaHUs YETOBEKa.

IIpakTHuyeckas padora «COCTaBICHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenexkunst OpranusMoB

JlomecTuKanus H CeJeKUHUs. 3apOKICHUE CEeIEKIMU U JIOMECTUKALUU.
Yyenne H. WM. BaBumoBa o lleHTpax mnpoUCXOXIEHUS UM MHOro00pasus
KyJbTYPHBIX pacTeHuil. Poip cemekuuy B CO3IaHUM COPTOB PACTEHHUM M TMOPOJ
*KuBOTHBIX. CopT, mopoaa, MmMTaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HacjaeACTBeHHOM wu3MeHuuBoctd H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKITMOHHOU PaOOTHI.

Metoanl ceneKkImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIMBUTy AJIbHBIH. Ortanbl ~ KOMOMHAIIUOHHOW  CEJIEKIIUH. UcnbiTanue
MpOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OLEHKHU
¢eHoTua MTOTOMCTBa U OTOOP IO TEHOTHUITY ¢ ToMolIbio aHanu3a JJHK.

HckyccTBeHHBIN ~ MyTareHe3  Kak  METOJ[  CEJCKIMOHHOM  paloThlI.
PannanmoHHbIil 1 XUMHUYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX



dbopm opranuzmoB. Vcmonb30BaHHE TE€HOMHOTO PENAKTUPOBAHUS M METOJOB
pexkoMOuHanTHBIX JIHK 17151 monmydenust iCX0AHOTo MaTepuaa ajsi CeleKIUu.

[Tonyuenue MOJIUTLIIOU/IOB. BuyTtpusugoBas rudbpuan3aIvs.
bnuskopoacTBeHHOE  cKpemiuBaHue, WM MHOpuauHr.  HepoxactBeHHoe
CKpelllUBaHue, Wiu ayTOpuauHr. l'erepo3nc u ero mnpuunHbl. HMcmonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeononenue Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUH U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHue U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX pOAWYEH IS CO3JaHUS  HOBBIX COPTOB M THOPUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. H3yuenue, coxpaneHue u  YnpaegieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MoM 4Yucie ¢ NPUMEHEeHUeM COBPEMEHHbIX MemOo008 HAYYHBIX UCCIe008aAHUl,
nepeodosuvlix uoetl U nepcneKmueHbIX MexHoI02UlL.

JdeMoHcTpanuu

[Toptpers: H. 1. BaBunmos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxemsl: «LleHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON HU3MEHUYHBOCTH,
«Metoasl cenexkuun», «OTnanénnas rudpuauzanus», «MyrareHes».

JladopaTopHas pabdora «/3yyeHue cOpTOB KyJNbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHnasi padora «3ydeHrne METOAOB CEJICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeuss «OCHOBHBIE METOJbl M JOCTHUXKEHHUS CENEKIMH pPACTeHU H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JIAOOPATOPHIO
arpOyHMBEPCHUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0TH U CHHTETHYECKAasA OMOJIOTUS

OOBEKThI, UCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE W TKaHEBbIE
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuuronHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHUe, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOTYKTOB,
BUHOAenue. Mukpobuonornueckuit cuHte3. OOBEKTHI MHUKPOOHMOIOTHUYECKHUX
TexHoJorui. [IponsBoacTBO O€IKa, aMUHOKUCIOT U BUTAMUHOB.

Co3niaHue TEeXHOJOTU W MHCTPYMEHTOB LEJIEHANPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOTYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIeprKalliX HE BCTpEYaroMecs B MPUPoie OMOCUHTETUUECKHUE MTyTH.



Knerounas unxxenepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PAaCTECHUU U
#*uBOTHBIX. Kpuobanku. ComaTuyeckas TUOpUAM3ALUA W COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuEe Tramiou0oB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmelduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWIEKIETOK U KJIIOHUPOBAHUE KMBOTHBIX. METO/ TpPaHCIUIAHTALMK SIEp KIIETOK.
Texnonoeuu 0300po8IeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOoCOMHass W TeHHasg WHKEHephs. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHantHbiX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmKEeHUs HW  NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEpPHUH.
DKOJIOTUYECKHUE U 3TUYECKUE MPOOJIEMbl T€HHON MHXKEHEPUH.

Menmuuunckue ouorexHonoruu. [loctrenomuas nudposas meaunuHa. [1LP-
JUarHocTuka. MeTaOoJIOMHBIM aHaIM3, TCHOIICHTPUYCCKHM aHajau3 MpoTeoMa
YeroBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbiA. VICIOJIb30BaHHME CTBOJIOBBIX
kineTtok. TapretHas Tepanuss paka. 3D-OunoumkeHepus s pa3pabOTKU
(yHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMIUIEKCHBIX
TKaHEeH COUeTaHHMEM TEXHOJOTHUH TPEXMEPHOTro OHONMpHHTHHTA M ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C II€JIbI0 OOecCreYeHus: KOMOMHHPOBAHHOMN
3amuThl OT BO3Oyautenet OPBU, ycTaHoBieHHE MOJNEKYJSIPHBIX MEXaHU3MOB
¢ynkunonupoBanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OINACHBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHncTpanuu

Tabnuupl u cxemsl: «/Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHXKEHEPUS».

JlabopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuuyeckas padora «IlosyyeHue MOJIOUYHOKHUCITBIX TPOTYKTOBY.

Jkckypeusi  «buorexHonmorus — BakHEHIIas MPOU3BOJWTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOCTBO)».

11 KIIACC

Tema 1. 3apoxkaenue W pa3sBuTHE 3BOJIONHOHHBIX MPEACTABJICHUH B
OoumoJiornu

OpomonuoHHas Teopuss Y. JlapBuna. IlpeAnochblIKM BO3HUKHOBEHUS
napBuHHM3Ma. JKU3Hb U Hay4yHas aesTenbHocTh Y. JlapBuHa.

JIBkynue cuiibl 3BoIOIMU BUAOB 110 Y. JlapBuHy (BbICOKass HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThH, OoOpnba 3a
CYIIIECTBOBAHKE, €CTECTBCHHBI U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cuntetnueckoir Tteopun 3Bomornuu (CTD). HelrpanbHas
Teopust sBomtouuud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorusa. 3HauYeHHE
SBOJIIOLIMOHHOM T€OpUH B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroee, Y. Hapsun, C. C. YerBepuxos, W. 1. lImansraysen, Jx. Xonaein, . K.
benses.

Tabmuupr m cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuew)y,
«JlectHuma xuBbBIX cymiectB (o Jlamapky)», «Mexanusm ¢GopMupOBaHUs
MPUCTIOCOOJICHNA Yy pacTeHnid W >KMBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MmapmipyTta nyremectBus Y. Japsuna», «Haxonku Y. Jlapsunay, «DopMbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroodbpasue KyiabTYpHBIX (GopM
KanycTbl», «[lopoabl TOMaIIHUX )KUBOTHBIX», «CxemMa 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. [HapBuny)», «Cxema COOTHOLIEHUSI JIBHXKYIIUX CHJ DSBOJIIOLUNY,
«OCHOBHBIE TOJIOKEHUSI CHHTETUUECKON TEOPUH 3BOJIIOLIUNY.

Tema 2. MUKPO3BOJIIOLMS U €€ pPe3yJibTaThI

[Tonynsauus Kak 3JieMEHTapHas eIUHULA 3BOOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETHYECKOro pa3zHooOpa3us W CTPYKTypbl nomyisuuid. M3meHeHue
reHoOoH/Ia TOMYJSAIMKA KaK DJIEMEHTAPHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitHOepra.

DneMeHTapHble (aKTOPbl (IABWXKYIIHME CHJIBI) JBOMIOUMH. MyTallMOHHBIN
npouecc. KomOuHaTuBHasg wu3MeHUHMBOCTh. [Jlpelidp reHOB — ciydaiiHble
HEHAMPaBJICHHBIC W3MEHEHHS YacTOT aieiedl B momymsamusx. Oddexr
OCHOBartensa. JIpgexm Oymoviiounoco 2opaviuika. CHUdNCEHUe 2eHemuuecKo2o
pasnooobpazusi: npudunsl u cireocmeus. Ilposenenue sgpghexma Opeiigha 2erog 6
oonvuwux u  manelx  nonyrayusax.  Murpauun.  M3omAuus  mOMySSIuUi:
reorpaduueckast (mpocTpaHCTBEHHAs), OMoJIorndeckast (penpoayKTUBHA).

EctecTBenHbIii oT0Op — HampaBusoomuii Qgakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMM, CTAOWIM3UPYIOIIUMA,  pa3pbIBAOIIUI
(nu3pynTtuBHbIf). [lomoBoit orOop. Bo3HMKHOBEHHE U HBONIOIUS COLUAIBLHOTO
MOBE/ICHUSI )KUBOTHBIX.

[IpuciocoOaeHHOCT,  OpPraHU3MOB  KaK  pe3yabTaT  MHUKPOIBOIIOIUH.
Bo3nukHoBeHne — mpucrnocobneHudd y  opraHuzMoB.  Apomopdo3pl U
uanoananrtanuu. [lpumepsl npucnocobieHnit y opranu3mMoB: MOp(hOIOrH4YecKue,
dusnonornyeckue,  OMoXuMUyeckue,  noBeAeHUYeckue.  OTHOCHUTEIBHOCTb
IPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BuumooOpazoBaHue Kak pe3yJbTaT
MUKPOIBOIOIMHU. M3onsmus — kioueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONIaTPUYECKOe (reorpacduueckoe),



CUMIIATPUUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (ToUIUION U 3aITHS,
rudpuauzanus). JMuTenbHOCTh IBOIIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (OpMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons sBOMOUMOHHON OMoOOrMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHHUs1 6Mopa3zHooOpa3us. MUKpPOIBOIIONHUS U KOIBOJIIOLUS Mapa3UTOB U MX
x03s51eB. MexaHnu3mbl (POPMUPOBAHUSL YCTOMUUBOCTU K aHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEll.

JdemoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHass HW3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa Buaa», «Cxema mposiBieHus: 3akoHa Xapau—BaiinOepray, «Buxyiiue
CWJIbl 3BOJIOLUNY, «IKOJOTHYECKass M30JSLUs MOy ceBaHCKOU (openmny,
«l'eorpaduueckas M30JSIIUMS  JIMCTBEHHUIBI CUOUPCKOM U JIMCTBEHHUIIBI
naypckoiy, «IlomynsiroOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JIEUCTBUA €CTECTBEHHOro oT0opa», «PDopMmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HnycTpuanbHblii MenaHu3My, «KuBbie uckomaemsie», «[[oKpOBUTEIBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®Dusnonornueckue amantrauun», «lIpucnocoOIEHHOCT, OpraHU3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Bunsl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrocoObl Bugo0Opa3oBanus», «I'eorpaduyeckoe BUI000pa3zoBaHue
TPEX BUAOB JAHABIIICH», «DKOJIOIMUYECKOE BHUI000PA30BAHUE BHUJIOB CHHUID),
«ITomunnounael pacteHuin», «KamyctHo-peaeunsiii rTHOpuI.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3BEpel ¢ mMpuMepaMu pa3IMYHBIX TPHUCIOCOOJICHUI, 4Yydella NTUI] U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUd OJNM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlabopaTopunasi padora «BbisBIeHHE HW3MEHUYMBOCTH Y 0COO€H OJHOTO
BUJIA».

JladbopaTtopHasi  paGora  «lIpucrocoOiieHuss  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PAZHOCTH.

JlabopaTopnass paGora «CpaBHeHHUE BHUJOB IO MOP(POIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3Boouus u eé pe3yJibTaThl

Mertoapl u3ydyeHUsT Makpod’BOJMOIMU. llaneoHToNOrMYECKHE  METOJIbI
uzydeHus: odBononuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaduueckue Meronpl uszydeHus s3Boitonuu. CpaBHeHUE (IOPHI U
dayHsl MaTepuKOB U OCTpOBOB. buoreorpadpuyeckue obmactu 3emun. Bumabl-
SHJEMHUKHU U PEJUKTHI.



OMOPHOIOTHYECKHE U CPABHUTEIHHO-MOP(POIOTUUECKHE METOJBI U3YUCHUS
3BOJMIONMHU. ['eHeTHueckue MeXaHU3Mbl HBOJIOLMH OHTOT€HE3a W TMOSIBJICHUSA
SBOJIIOLIMOHHBIX ~ HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
Pynumenrapasie  opraHbl W aTaBuU3Mbl.  MOJIEKYISPHO-T€HETUUYECKUE,
OMOXMMHUYECKHEe W  MaTeMaTHYeCKHE  METOJbl  W3YUYEHUS  HBOJIIOIUU.
I'omonoruynsie reHbl. CoOBpeMEHHBIE METOIbI MOCTPOCHUS (HUIOTEHETUYECKHX
NEPEBHEB.

XPpOMOCOMHBIE MyTAallX U SBOJIIOIUS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBwIIa) dBOMONMH. [IpuHyun cmenvt yHKyuil.
HeobOpatumocTs 3Bomonmu. AnantuBHas paauamus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINH.

JdemoHcTpanuu

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

Tabmuibr 1 cxembl: «DWIOTCHETHYECKUN PSIT JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yople  smepbl»,  «Creromedanb»,  «Punnodutey,  «CeMeHHbIS
nanopoTHukn», «buoreorpaduyeckue 30HB 3emun», «Jlpeiid) KOHTHHEHTOBY,
«Penukte»y, «HaganpHble cTagud SMOPUOHAIBLHOTO PAa3BUTHS TMMO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOrMYHBIE U aHAJOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAa0OpHl YENOBEKa W IMHMMaH3e», «laBHBIE
HaIpaBJICHUS 3BOIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

OO6opynoBaHue: KOJUIEKIUU, TrepOapuu, MYJSDKM HCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI)KU TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIINM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HN Ha 3emJie

Hayunble rHmore3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHe3 u
naHcrepmusi. JloHayuHble IpeaCTaBlICHUs O 3apPOKJCHUU JKU3HU (KPEaALMOHU3M).
I'mnoTe3a NoCTOAHHOTO CaMO3apOKICHHUS KU3HU U €€ onpoBepKeHue onbitaMu O.
Penu, JI. Cnannannanmu, JI. [Tactepa. [IpoucxoxaeHue sXu3HN U aCTPOOUOIIOTHSI.

OcHOBHBIE dTanbl HEOPraHUYECKOU DBOJIFOLUU. [ImanerapHas
(reonoruyeckasi) H3BOJIONUSA. XUMHUYECKas 3BOJIOLMS. AOHUOTeHHBIA CHUHTE3
OpraHnyeckux BemecTtB u3 Heopranudeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue noaumepoB u3 MoHomepoB. KoarnepBatHas rumoreza A. .
Omnapuna, runoresa nepBudHoro 0ynroHa k. XomnaeitHa, TeHETHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) um rumoreza «mupa PHK» V. T'unbGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopusa 3emnm u Mmeronael €€ wusyuyeHus. lVckomaeMble OpraHUYeCKUE
ocrarku. ['eoxpoHonoruss u e€ wMeroabl. OTHocHUTenbHass W aOCONIOTHAs
reoxpoHosiorus. I'eoxpoHosiorndyeckas 1Kasua: S0Hbl, dpbl, IIEPUOBI, SIIOXU.



HavanbHbpie »Tanmbl opranmyeckou sBostonuu. [losiBieHne W 3BOTOLMS
NEPBBIX KJIETOK. DBONMIONUs MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIUIEHKM KaK aHajior MEPBBIX Ha 3emie cOOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Ipoucxoxaenne 3yKkapuoT (cUMOHOreHe3). DBOIIOIUOHHOE MPOUCXO0XKICHHE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TpYyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC ATamnbl ABOJIONMHU BBICHIMX pacTeHuil. OCHOBHBIE apoMop(]o3bI
pacrenunii. Bpixony pacremunt Ha cymy. IlosBieHue CHOpPOBBIX pAacTeHUM H
3aBoeBaHMEe uMH cyld. CeMeHHble pacTeHus. [IpouCXOXkJIeHHE IBETKOBBIX
pacTEHUM.

OCHOBHBIEC 3Tamnbl SBOJIOIUU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bI
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — IMOSIBJIEHUE COBPEMEHHBIX
tunoB. IlepBbie XxopaoBbIie KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIUSA TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuii. [IporcxoxneHne MIEKOMUTAIOMUX U
ntul. [lpuHnun xmouyeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

Paszputne xu3HM Ha 3emie MO ’paM M NEPUOJAM: apXeu, MPOTEpPO30H,
najgeo30M, Me3030M, KahHo3oi. OOmas XapakTepucTUKa KiIuMmata U
rEOJIOTHYECKUX TMponeccoB. [losiBIIeHHME W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ero yclioBUs U BIMSHUE HA ra30BbIil cocTaB aTMOC(hephl.

MaccoBble BBIMUPAHHSI — 3KOJOTHYECKUE KPHU3UCHI Npouuioro. [IpudnHel u
CJIEICTBHSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBIH SKOJIOTMYECKUN KpPHU3UC, €ro
ocobennoct. [Ipobrema coxpanenus 6uopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHmyeckoro mupa. [IpuHuuNbBl Kiaccupukauu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, [Ix. Xonnein, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
V3YUYCHUIO CaMO3apOoXKJIeHUs Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanpl  HEOPraHWUYECKOW  3BoMOLMN», «l'eoXpoHosOrMueckas  mKamay,
«HadanpHble 3Tanbl OpraHUYecKoi sBoonun», «Cxema 0O0pa3oBaHUSI IYKapHUOT
nyTéM cumoOuoreHeza», «Cucrema XUBOM mpupoab», «CTpoeHUE BHUPYCAY,
«Apomopdossl  pactenuity, «Punuodutey, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOroknerounsie Bogopocian», «Mxwuy», «llamoporHukmn», «l'onocemeHHbIe
pactenus», «Opranbl IIBETKOBBIX pacTeHuid», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KuedHononiocTHwIEY,
«ITnockue 4EPBUY, «UNEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,



«lIpecmbikarommecs», «lltuupr», «Miuekonuratomme», «Pa3Buthe XKU3HH B
apxeunckou spey», «Pa3BUTHE )KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
I1aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKON dpe», «Pa3sBUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs: CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBanue: repbapuu pacTEeHUN PA3IMYHBIX OTACNIOB, KOJUICKITUU
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyuesia NTHUI[ WU 3BEpel,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMbIX, MYJISDKH OpPraHHMYeCKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHas  sabopatopHasi  paGora «MojenupoBaHUE ~— ONBITOB
Musnepa—FOpu 1o u3ydeHuto abHMOreHHOr0 CUHTEe3a OPraHUYeCKUX COSAMHEHUN B
NepBUYHON aTMocdepe».

JlaGoparopHnass pabdora «/3ydyeHue W ONMCAaHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUS pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHne ocOOEHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Paznensl 1 3agaun aHTPONOIOTHH. METOIbl aHTPOTIOJIOTHH.

CraHOBIIEHUE TPEACTABICHUN O MPOUCXOXKJICHUM 4YeloBeKa. Penurnosnbie
BO33peHUs. COBpEMEHHBIE HAYUHbIE TEOPUH.

CxoacTBO yenoBeKa ¢ KUBOTHBIMHU. CHCTEMATUYECKOE MOJIOKEHUE YeTIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHYECKHE, (b13M0JI0T0-0MOXUMHUYECKHE,
nopejieHYeckre. OTINYMS YETOBEKA OT XKUBOTHBIX. [IPAMOXO0XKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBrxymue cuiibl ((pakTOphl) aHTPOIOreHe3a: OUOIOTHYECKUe, COIUaTbHBIC.
CooTHollleHne OMOJIOTUYECKHUX U COLIMANIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHoBHBIE CcTaguu aHTpororeHe3a. PanHue uenoBekooOpazHbie 00E3bSHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIUE MPEAKHU YeTOBEKOOOPA3HBIX 00€3bsiH U
JroJieid. ABCTPaTONUTEKN — JBYHOTHE MPEAKH Jtojel. UenoBek yMelnblid, mepBbie
W3TOTOBJICHUS OpYAWi Tpyaa. YenoBeK MpAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuit —  0oOmMMA  MPeIoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBEeK HEaHAEPTaIbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YelloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TpeaenamMu AQpUKH.
[TaneoreneTrka U NajaeoOreHOMHUKA.



DBOJIIONMSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIN OTOOp B TOIMYJISIUSAX
yenoBeka. MyTalMOHHBIN Tipouiecc ¥ noauMopdusM. IlomynsiiimoHHbIE BOJIHBI,
npeiid reHoB, murpaius U «3PGEKT OCHOBATENSN» B MOMYJIAIUSAX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckue pacel. IloHstue o pace. boisbimme pacel: €BporeouaHast
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (dKBaTOpHalbHasi),  MOHTOJIOMAHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YesiOBeKa I0 IIJIaHeTe.
EnuncTtBo  dyenoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTH  pacus3Ma.
[Tpucnoco0neHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKpPYXAIOMEH CpeIbl.
Brnusaue reorpaduyeckoit cpeapl W apeiida TeHOB HA MOPQOJIOTUIO U
(bU3HOIOTHIO YeIOBEKA.

MeXAUCUUIUIMHAPHBIE ~ METOAbI B buzudeckoir  (OMOJIOTUYECKOM )
AQHTPOTOJIOTUU.  ODBOJIOIMOHHAS ~ QHTPOMOJIOTHS W MaJIEOAHTPONOJIOTHUS
YEeJIOBEYECKUX MOMyJsiuid. buoconuanbHble UCCIEOBAHUS MPUPOABl YEIOBEKA.
NccnenoBanue K03BOMOMUHN OUOTOTHYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IToprpetsl: Y. lapsun, JI. JIuku, 4. 5. Porunackui, M. M. I'epacumos.

Tabmuist 1 cxembl: «MeToIbI aHTPOMOJIOTUNY, «[ 0TOBHOW MO3T YETIOBEKa,
«YenoBekooOpa3Hble 00€3bsiHbDY, «CKeleT dYeloBeKa M CKEJET IITUMIIaH3e,
«PyIMMEHTHI U aTaBU3MbDY, «/IBHXKYILHE CHUIIBI AHTPOIIOTE€HE3a», « DBOITIOLIMOHHOE
IpEBO  4eJoBeKa», «ABcrpanmonutTek», «UYenoBek  ymenslit», «Yenosek
npsSAMOXOIsIIIuiy, «JlenrucoBckuil yenoek» «Heanaepranbiipy, « KpoMaHbOHIIBD,
«IIpenxu yenoBeka», « ATamnbl SBOJIOIUU YEIOBEKa», «Packl UeloBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHaIbHOM
KyJbTYpbl TIPEJAKOB 4YeJOBeKa, penpoaykiuu (potorpaduu) KapTHH C
MUA(OJIOrMYeCKUMH M OHOJICHCKUMM CHOKETaMH TPOUCXOXKICHHUS 4YeJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEIb
yepena 4YejJoBEeKa M deperna IIMMIIAaH3€, MOJENIb KHCTH 4YeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJAEJIH TOPCa MPEIKOB YETIOBEKa.

Jlabopatopnas padGora «/3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKeJeTra
YeJI0oBeKa, CBSA3aHHBIX C MPSIMOXOKICHUECM).

IIpakTnyeckas padora «/3ydyeHne 3KOJOrMYECKUX afanTallil 4eTOBEKay.

Tema 6. Jkojioruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM € OKPY/KaKIIeHd cpeaou

3apoxkaeHue U pa3Butue skojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
sKoJIOTuH. CBSI3b KOJIOTUU C IPYTUMH HAYKaAMH.



Metoapl sxonoruu. [loneBble HaOMOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npUpoAHbIe U JlaboparopHble. MoaenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>Kalollel Cpe/ibl: JIOKaIbHbIN, pETUOHANIbHBIN U T100abHBIH.

3Ha4eHUE OKOJIOTMYECKMX 3HAHMW JUI1  YEJIOBEKA.  ODKOJOTUYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3€H 4YEJIOBEYECTBa C mpupoaor. dopmMupoBaHue
AKOJIOTHYECKOMN KYJIbTYpPbl U SKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.

JdemoHncTpanuu

[Hoprpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibl 1 cxeMbl: «Pa3jenbl sKonorumy, «Metoabl skonorum», «Cxema
MOHUTOPHUHTIA OKPYKAOLIEN CPEIBD.

JlaGoparopHuas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIIEOBAHUID.

Tema 7. Opranu3msl u cpeaa 00MTaHUA

Dkojorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
AKOJIOTUYECKUX (PaKTOpOB: abuoTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. Oo1ne
3aKOHOMEPHOCTH JEHCTBUA 3KoJiornueckux ¢akropos. IIpasuno munumyma (K.
mpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHOMOHTHBIE M CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak sKojorudeckuid (axrop. eiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYMIIbI
pacTeHMI M JKMBOTHBIX II0 OTHOIIEHUIO K cCBeTy. CHUrHaJbHas poOJIb CBETA.
doTtoneproausm.

Temneparypa kak oskonorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Msbl. [IoKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHud K
noJiiepaHuio BogHoro OanmaHca. Knaccudukanusi pacTeHHl MO OTHOIIEHHUIO K
Bojzie. [Ipucnoco6nenus KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHHS OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
rNyOMHHAsT  TMOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DPU3NKO-XUMUYECKHE
O0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
YKA3HU B Pa3HbIX Cpeliax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJinyHble pUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHI KU3HMU.

XKuznennoie Qopmbl opranusmoB. I[lonstne o JKuU3HEHHOH Qopme.
Kuznennsie GopMbI pacTeHUM: JEPEBhS, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornyeckue (bakTopBHI. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalnu3M, KOMMEHCAIu3M (KBapTUPaHTCTBO, HaxJieOHMuecTBO). Hetpoduueckue
B3auUMoJiecTBUS  (Tomuueckue,  Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHHUS OpPraHU3MOB B Cpele
oOutanus. [IpuHIKI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuubr U cxembl: «Ikonorudeckue QaxTopb», «CBETOBOW CIIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpPOBHbBIE
XKUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHbIE», «DHU3MONOrHYecKue ajaantaiuuu
KUBOTHBIX», «Cpenpl o0OuTaHUS OpraHu3MoBy», «buosiornyeckue puUTMBDY,
«Kuznennbie  Qopmel  pactenmity, <« KusHeHHBIE  (GOPMBI  JKUBOTHBIXY,
«JKocucTeMa MMPOKOIMCTBEHHOTO JIeca», « DKOCUCTEMAa XBOMHOTO Jieca», «Llenn
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Koukypenuus», «CumOuosy,
«KoMMeHcanuzm».

O6opynoBanne: TepOapuy PAaCTCHWA W JKUBOTHBIX, MPUCIIOCOOJCHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTHYECKUX (PAKTOpOB, repOdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIC, TEHEIIOOUBBIC U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHHMSI, TepOAPUN U KOJUICKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PACTEHUM, dyyena MTHULl U 3Bepeil, repdapuu
pacTeHuii, OTHOCSIIUXCS K rUrpoduram, xcepoduram, Me3oduraM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMH KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax,
repbapu ¥ KOJUIGKIIMM PACTEHUHW M IKUBOTHBIX, OO0JaJaOMIMX YepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM KU3HHM, repObapuu u
KOJUIEKIIUM DPACTEHHM M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (POPM, KOJUIEKUUU
KUBOTHBIX, YUACTBYIOIINX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlabopaTopHasi paGora «BpIsABICHHE MPUCTIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBI€HHE MNPUCTIOCOOTICHUNA OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPbI».

JlabopaTtopnass pa6ora «AHaToMUYEeCKHEe OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rus BUI0B U MOMYJIANNH

DKOJIOTUYECKHE  XapaKTEPUCTUKHU  TOMYJISALHH. [Monmynsiuus  kak
Ouonornueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, (pu3nueckux 6aprepoB U
0COOEHHOCTEN OMooruu BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeAW MOMYJSIMUU: YUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasi U TMOJIOBasl CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKOJOTUYECKasi CTpyKTypa nomyysiuuu. OlieHKa YHUCICHHOCTU TMOMYJISLIHH.
Juunamuka nonyisiudu U e€ peryisiius. buoTtudeckuil MOTEHIMAN MOMYJISLHUHN.
MopaenupoBanue IMHAMUKH TONyJAud. KprBbie pocTa YUCIEHHOCTH MOIMYJISLIHH.
Kpusble BbDKMBaHUA. Perynanus 4YMCIECHHOCTH TMOMYJSIHM: posib (PaKkTOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTPATETHH BUOB (T- U
K-cTparerun).

[Touatue o0 skosormueckoi Huile Buaa. MectooOutanue. MHoromepHas
MoJzenp sKojornyeckon Humm Jx.M. XarumHcona. Pa3mepsl 3konorunueckou
Huu. [loTeHnnanbpHas U pealn30BaHHas! HULLU.

Bun kak cucrema monynsiuuii. Apeanbsl BUIOB. Buabl M MX KHU3HECHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAIICHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiorunueckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

IToprper: k. . XaTdynHCOH.

Tabmuibt u  cxembl: «ODKOJOTHYECKHE XaPAKTEPUCTHKU —TOMYJISIAN,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyasiuuum», «Bo3pacTHble  NHpaMHbI
nonyysiun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH  3EMJIM  Pa3iInYHbIMU
opranu3zmaMmn», «Mojens skosnorndeckor Huum Jx. M. XaTunHcoHay.

OGopynoBanue: repOapuu pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JlabopaTtopnas pabora  «lIpucnocoOneHus ceMsiH  pacTeHUHl K
pacceneHuo.

Tema 9. DKo0rud COOONIECTB. JKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buonenoz u ero crpykrypa. Csizu Mexay
OpraHu3MaMH B OMOLIEHO3E.

Dxocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIbHBIC
OJIOKK OpPraHu3MOB B JKOCHUCTEME: MPOIYIECHThl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu u ceru. AOHOTHUECKHE OJIOKHU
skocucteMm. [TouBbl U Wbl B 3kOcHcTEMaxX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTend  dBKOCUCTEeMbl. buomMacca u  OpoayKIHMs.
DKOJIOTUYECKHE MUPAMU/IBI UhCeT, OMOMACChI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpaBneHnnbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTEHHbIE BO3JICUCTBUA Ha
cykneccuu. KnmumakcHoe coobiectBo. bropasnoobpasue u mojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



[IpupoaHbie IKOCUCTEMBI. DKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Paznuums
MEXK]Ty aHTPOTIOT€HHBIMH U IPUPOJIHBIMHU 3KOCUCTEMAaMH.

VYpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [‘oponckas
dbnopa u dayna. CuHaHTpomm3aius TOpoACKOM ¢ayHbl. buonormyeckoe u
XO03SIICTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOICHCTBHII OPraHU3MOB B
sKocucTeMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix
6u008) 6 QyHKYUoHUposanuu skocucmem. IlepeHOC FHEPrUM U BEIIECTB MEXIY
CMEXHBIMH SKOCHCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIIUI U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmuol 8030€lCmeust  3a2pASHEHUL  pPA3HbIX Mmunos Ha
CYOOP2aAHUBMEHHOM, OP2AHUSMEHHOM, NONYJAYUOHHOM U IKOCUCIEMHOM YDOBHSX,
OCHOBbI  DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO020  B030€UCMEUSL.
MeToi010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCUCTEM.

JdemoHcTpanuu
[Hoptpet: A. JIxx. Tencnu.
Tabmuuer uw  cxembl:  «CTpykTypa  OWoleHo3a»,  «IDKOocuUcTeMa

HMIUPOKOJIMCTBEHHOTO Jecay, « IKOCUCTeMa XBOWHOTO Jjecay, « DyHKIMOHAIbHbIC
TPYIIbl OPraHU3MOB B 3KOCUCTEeMe», «KpyroBopoT BEIIECTB B DKOCHCTEMEY,
«Ilenu nutanus (macTOUIIHAS, NETPUTHAS)», « IKOJIOTHUECKAsI MUPAMUIA YUCEID»,
«JKOJIOTMYecKasi MupaMuaa OMOMacCh», «IKOJOTMYECKasi MUpaMHUIa YHEPTUM,
«O6pazoBanne Oosotay, «llepBudHas cykieccus», «BoccranoBiaeHue eca mocie
noxkapay», «KOocucTeMa 03epay», «ArpoieHos», «KpyroBopor BemiecTB M MOTOK
SHEPruu B arpoiieHo3ey, «[Ipumepsl ypOoOIKOCUCTEMY.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeil, repdapru KyJbTypHBIX M TUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJICIb
HKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypo03KOCHUCTEMBD».

JlabopaTopnasi paGora «lM3yueHune pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX).

IKeKypeusi «DKCKypCcHUsi B TUIMMYHBIN OmoreorieHo3 (B qyOpaBy, Oepes3HSsK,
CJIbHUK, Ha CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€pO, OOJIO0TO)».

IKCKypeusi «IDKCKYpCHUsl B arpodKoCHCTeMy (Ha MoJie WIM B TEIUIMYHOE
XO035MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmennanerapHas 000J0YKa 3eMIIM, TJI€ CYIICCTBYET WIIH
CylllecTBOBaJa XM3Hb. Pa3BuTue npeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mocdeps u eé cocran. JKupoe
BellecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHusA Ouocdepbl. OcodeHHOCTH Onocdepsl Kak
rJ100aIbHOM 3KOCUCTEMBI. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIECTB U OMOTEOXMMHUYECKHE IUKIIBI (YIiiepoaa, a3oTra). PUTMHUYHOCTE sSIBIEHUN
B Onocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJpa, XBOMHBIE Jieca, CMEIIIaHHbIE U ITUPOKOJIMCTBEHHbIEC JIeca, CTENH, CABaHHBI,
MyCThIHU, TPOMUYECKHE JIECA, BRICOKOTOPhA. KinMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U PyHKIIUS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMANa U
ounochepHbIX QyHKIUI.

JdemoHcTpauumn

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxembl: «l'eocdepsr 3emnn», «KpyroBopoTr azora B HpHUpOJE»,
«Kpyrosopot yriepona B mpupoze», «KpyroBopoT Kuciopojia B HPHUPOEY,
«KpyroBopoT BoJbI B mpupojie», «OCHOBHbIE OMOMBI cyminy, «Kiaumaruueckue
nosica 3emnm», «TyHapay, «Taira», «Cmemannsiil gec», «LIMpokoInCTBEHHBIN
aec», «Ctenby, «CaBanHay, «IlycTbiHsy, « Tpornnueckuii gecy.

ObopynoBanue: repbapun pacTeHUHN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0OMIAs Cpeaa

DKOJIOTUYECKHE KPUBUCHI M UX NpuuunHbl. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arps3HeHHe BO3MyIIHOW cpenbl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHure KinMara.

AHTpOIIOTE€HHOE BO3JCHCTBHE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPUHITUIBI OXPAaHbI MPUPOJIBIL.
Kpacasie xHmru. OcobGo oxpansemble mpupoansie Tteppuropuu (OOIIT).
boranndeckue cazibl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIE TPUHIUIBI YCTOMYMBOTO Pa3BUTHsI YEJIOBEYECTBA U MPUPOJIBI.
PanmonansHOe  MpPUPONONOJIB30BAHME W COXpaHEHUE  OMOJOTHYECKOro
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA B €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTHe METOOB MOHUTOPHHIAa pa3BUTUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUCCIe008aHUs nepexooa K pecypcocbepezaroujei U
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOEIbHBIX 6U008 U 3Kkocucmem. OCHOBbI



sKopeadburumayuu dKocucmem U Ccnocooos 60pvObLL ¢ OUONOBDENHCOCHUSMUL.
Pexoncmpyrkyus mopckux u HazemHvix 9KOCUCTIEM.

JdemMoHcTpanuu

Tabmuupl W cxembl:  «3arps3HeHUE  aTMocepbl»,  «3arps3HEeHUE
ruapocdhepsr», «3arps3HeHne TouBbl», «llapHukoBwIl  3ddexT», «Ocobo
OXpaHsieMbIe IPUPOIHBIEC TEPPUTOPUIY, «MOJENH YIIPaBISIEMOTO MUPAY.
Ob6opynoBanue: ¢ororpaduu OXpaHSIEMbIX PACTEHUH M KUBOTHBIX KpacHoi
kHuru Poccutickont @enepanun, KpacHoi KHUTHM pernuoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOyJaronmMMucss TporpaMM CpeIHero o0mero oOpa3oBaHUS: JIMYHOCTHBIC,
METANPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS ITPOTrPaMMBbI 10 OMOJIOTHH
BBIJICJICHBI CIIEYIOUINE COCTABJISIONINE: OCO3HAHHWE OOYyYaIOIIUMUCS POCCUMCKON
rPaXXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHUI0, Hamuyue Mmomusayuu K  0OydeHWI0  OHOJOTHH,
yeneHanpaeienHnoe pazsumue BHYTPEHHHX YOEXIECHUNM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHMs, Haluyue  NpPaABOCO3HAHUA  IKOJOTUYECKON
KYJIBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIHLHOW JESATEIBHOCTH B COOTBETCTBUH C
TPAAULIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMU
MOBEJICHUSI W CIHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAaHUS U
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEH TO3MUIMKA JMYHOCTH, NATPUOTHU3MA U
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACICIUI0 U
TpaJuILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepaiuu, npupoae u
OKpY>KarolIen cpeae.

JIngyHOCTHBIE pE3yibTaThl OCBOEHUSI ydeOHOoro mpeamera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEH TO3WIHMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOIO
ONBITA W OMNbITA JIECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMSI:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHK 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TMpPaB U OO0S3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpa)X JaHCKOU UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU IE€pE]l
Poaunoii, ropmoctu 3a cBOM Kpau, CBOO PoauHy, CBOM SA3BIK W KYJBTYDPY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTHXKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIGHUBATh BKJIAJ, POCCHUHCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYCHHs] OMOJIOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uneiHas yOexxJIE€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute (OTeuecTtsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE IYXOBHBIX LIEHHOCTEW pOCCUHCKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIEHHUBATh CUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAUTENISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOT'O TPHUHATHS I[IEHHOCTEH CEMEMHOM JKWU3HU B COOTBETCTBHUM C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAy4HOrO W
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIIECHUIA;

MOHUMAHHE YMOIIMOHATILHOTO BO3/ICUCTBUS )KUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢uzuyeckoro BocnuTaHUsl, (POPMUPOBAHUS KYJILTYPbl 310POBbSI H
IMOLUOHAJIBLHOIO 0JIaronoJIyyus:

NOHMMAaHWE U pealh3alus 3J0pOBOTO M 0e30MmacHoro ooOpa3a >KU3HU
(3mopoBOo€  TUTaHUE, COOJIOJICHME TUTMEHWYECKUX TMPaBUJI U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATHUH U OTAbIXa, peryjsipHas (dusndeckas



AKTUBHOCTH), OEpPENKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NMOHUMAHUE IEHHOCTU TNPaBWUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TOCIEJCTBUNA W HEMPHUATHS BPEAHBIX MPHUBBIUCK (YHMOTpeOICHUS
AJIKOTOJIs, HAPKOTHUKOB, KypEHHs);

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JIIO0HE;

FOTOBHOCTb K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBIIIOJIHATh TaKyl0 JEATEIbHOCTD;

MHTEpEC K pa3MuHbIM cdepam mpodecCHOHATbHON JeATebHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBHIOOp Oyaymed mnpodeccun U pearru30BbIBATh
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpA30BaHHUIO Ha
NPOTSKEHUU BCEH )KU3HH;

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS:

AKOJOTHYECKU I1EeJIECOO0pa3HOEe OTHONICHWE K MPHUPOAC KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMSI;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB W OIEHKH WX BO3MOXHBIX TOCIEACTBUNM ISt
OKpYXarolenl cpebl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIIeM W TMyTeW ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOJIOTUHU
3HaQHWA W YMEHMsS TIPpU pElIeHUH TpoOJieM, CBSA3aHHBIX C palMOHAIBHBIM
IPUPOJIONONIB30BaHNUEM  (COOJIO/ICHHE  TpaBWl  TOBEJACHUS B MPUPOJE,
HAIPaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENpUATHE JEWCTBUH, NPUHOCIUIMX BpEd  OKpYKarolleu
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUUECKUE
MOCJIEICTBUSA NMPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;

HaJMYUE PA3BUTOrO SKOJOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeATEIbHOCTH HKOJIOTHYECKOMN HaIlPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBaThCS MMM B IO3HABaTEJIbHOW, KOMMYHUKATHBHONW M COLIMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTMYECKOM
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:



c(OPMUPOBAHHOCTh MHUPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOIO Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILLETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YWUTATEIbCKOW KYyJIbTYphl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IIO3HAHUS MUPA;

NOHMMaHuEe creuu(uKky OMONOrMM KakK HayKH, OCO3HaHUS €€ poju B
(GbopMHUpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[IaHUU IIEJIOCTHOTO
IpeacTaBlieHuss 00 OKpYXarollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKa U
oOmecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peUIeHUuH MpodeM
COXpaHEHUs IPUPOJHOrO PaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OHOJIOTUU JJIsi COBPEMEHHOM LMBWINM3ALINU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHUsI MEIULIMHBI, CO3JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEIIaTh PECypCHble  MpOOJIEMbl  Pa3BUTHS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 III00ATBHBIX YKOJIOTUYECKUX MPOOIEeM U
o0ecrieyeHuss  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMHPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHMOJOTMYECKUX 3HAHUN B LEIX
NOBBIIEHUSI O0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUMOHAJIBHOM I'paMOTHOCTH OOydarommxcs, Gpopmupyemon
IpU U3yYE€HUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX
HAyKax, CHOCOOHOCTH WCIIOJNb30BaTh MOJydaeMble 3HAHUS MJIs aHalid3a U
OOBSICHEHUS! SIBICHUI OKPYXAlOIIero Mupa M MPOUCXOJSAIMINX B HEM HM3MEHEHUH,
YMEHME JejaTh OOOCHOBAHHBIE 3aKJIIOUYEHUS HA OCHOBE Hay4dHbIX (AKTOB U
UMEIOIUXCS JaHHBIX C IEJIbI0 TIOJy4YEeHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS AJIs
penieHus IpoOJIEM B peaIbHbIX KU3HEHHBIX CUTYALMSIX;

OCO3HaHUE LIEHHOCTU HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENbHOCTh UHIANBUIYAJILHO U B IPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM0o00pa30BaHNI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUW NO OHOJOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yJbTaThl OCBOCHHsS yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYyuMble i1 (OPMUPOBAHHMS MHUPOBO33PEHUS OOyHAIOUTUXCS
MEXKIUCIUILUIMHAPHBIE (MEXKMPEIMETHBIC) OOIIEHAYYHbIC MOHSITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeUU(PUKY METOJO0B TO3HAHUS,



UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIN (haKT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIEJIOBAaHUE,  HAOJIOJICHUE, W3MEpPEHHME, DOKCIEPUMEHT U  Jpyrue);
yHUBEpCAJIbHbIE ydeOHble JAeHCTBHS (IO3HABaTeNbHbIE, KOMMYHHKATHUBHBIE,

pEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMH OOYyYaloUIUuXCs;, CIIOCOOHOCTH
o0yJaromuxcst UCTIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JEHCTBUS B
IIO3HABATEIBbHON Y COLMAJIBHOM MTPAKTHUKE.

B pesympraTre wu3ydeHus OHOJOTMM Ha YpPOBHE CpEIHEro oOIIero
obpazoBaHuss y oOyyaromerocss OyayT chOpPMUPOBAHBI  ITO3HABATEIbHbBIC
YHUBEpCAJIbHbIC YUeOHbIE AEHCTBHS, KOMMYHUKATUBHBIEC YHUBEPCAIbHbBIC YUCOHBIC
JNEUCTBUS, PEryJATHUBHBIE YHUBEPCAIbHBIC YueOHbIE [EUCTBUS, COBMECTHAs
e TEILHOCTD.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHEr0 OOIIero
00pa30BaHUsI TOKHBI OTPAXKATh:

OBJaaneHne YHHBEpPCAIbHBIMHA yueOHbIMH NMOo3HABATEJIbHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOoruvYecKue JaeicTBUsI:

CaMOCTOSITeTbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanu3a, CUHTE3a, CpaBHEHMUSI, KjIaccuuKaIum, 0000IIeH s ), pACKPBIBATh CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATh UX XapaKTepHBIC NMPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TIOHATHUSIMH ),

OTpEeNeNATh IeNU JACATEeIbHOCTH, 3ajlaBasi MmapamMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

WCITOJIb30BaTh OMOJIOTHYCCKHUE MOHATHUS JUIsl 0OBSICHEHUS (PAaKTOB M SBJICHHUM
YKUBOU IIPUPOLBI;

CTPOHUTh JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TPOTHMBOPEUHUS B pacCMaTPUBAEMBIX
SIBJIICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKITFOUCHHS,

MIPUMEHSTh CXE€MHO-MO/ICIbHBIC cpeacTBa INIE: MpEeICTaBICHUS
CYIICCTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a
TaK)k€  MPOTUBOPEYMH  pa3sHOTO  pOJa,  BBISIBJIECHHBIX B Pa3lIMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHajdu3a HMMEIOLIUXCS
MaTepHuaIbHbIX U HEMaTepUAIbHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€ITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIIM, OLICHUBATh PUCKU MOCJIEACTBUN AESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEAIBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a30BbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIE0BATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIOJb30BaTh pa3jMuYHble BUABl JEATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpHpeTalud, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYAIMIX, B TOM YHCJIE TPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOECKTOB;

(dopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIeTh HAYYHONW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
NEeSATENbHOCTH U AKU3HEHHBIX CUTYaLIUSX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APIYMEHTHI I JI0KAa3aTelbCTBA
CBOMX YTBEpXKJICHUH, 3a71aBaTh IApaMETPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TMOJIyYEHHbIE B XOJ€ PEIICHUs 3aJladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB M CHOCOOOB
NeNUcTBUS B MPO(ECCUOHAIBHYIO CpPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3HENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE MJIEHW, MpeularaTb OPUTMHAIBHBIE MOAXOAbI M PELICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) padora ¢ uHpopmanuei:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JUTEeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIu3upOBaTh
UH(OPMAIMIO PA3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS, KPUTUUECKH OLICHUBATh
€€ JI0CTOBEPHOCTh U HEMPOTUBOPEUHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TOUCKE U
oTbope Ouosornueckor mHpopMamu, HEOOXOAUMOM JJIs BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TpEICTaBIICHUS
ounonornyeckor uHpopmauu (cxembl, rpaduky, 1UarpaMmmbl, TaOIHIbl, PUCYHKH
" JIpyroe);

UCTIOJb30BaTh HAYUYHBIH #A3BIK B KayecTBe CpeicTBa Mmpu paboTe ¢
OuoJorMYecKor HHpOpMalMe: MPUMEHATh XUMHUYECKue, (Qunyeckue U
MaTE€MaTUYECKUE 3HAKW W CUMBOJBI, (HOpMYyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HATJISATHOCTH;

BJIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWA W 3alIUTHl  WH(OpMaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHHKATUBHBIMH JAelCTBUSMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM TUCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXJCHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeiaracMon
3aJla4yM, YYUTHIBATh MHTEPECHl W COTVIACOBAHHOCTH TMO3HIMHA APYTUX YYACTHHUKOB
JMaJora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaThb 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMH OOIEHUS U B3aUMOJCHUCTBUS, MOHUMATH
HaMEpPEeHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECEeTHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBLHON
paboThI MPH PEIICHUH OHMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHHS TPYNIOBEIX (JOPM B3aUMOJICHCTBUS MPU PEIICHUH Y4eOHO 3a1auu;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKI0TO YjieHa KOJUIEKTHBA;

OpUHUMATh  II€Id  COBMECTHOM  JeATEIbHOCTH, OpraHW30BHIBAaTH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBISATh IUIaH JCHCTBUH,



pacnpenenarth poJid C y4E€TOM MHEHHMHM Yy4YacTHUKOB, OOCYXIaThb pE€3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAau€CTBO CBOEro BKJIAJa M KaXJIOr0 YYAaCTHHKAa KOMaH[bl B
o0 pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE IPOEKTHI, OLICHUBAaTh MHJIEH C MO3ULIHMH HOBU3HBI,
OpUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE TMIOBEJEHUE B Pa3IUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUIIMATUBHBIM.

Ogy1aleHHe YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH J1eHCTBUSMMU:

1) camoopranusanus:

UCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEM M HX
pelIeHus B )KU3HEHHBIX U YUeOHbIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUSX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAFOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JAESITEIBHOCTD, BBIABIIITH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTeIbHON
NESATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO ~ COCTaBJSATh IUIAH pEIIeHUs MpoOJiieMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAOUYTEHUH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHuE;

OLIEHHBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIAUIUU B
pa3HbIX O0JIACTSX 3HAHMM, IOCTOSIHHO IOBBINIATH CBOM OOpa30BATENbHBIN H
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HABbIKAMU  TO3HABATENBbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEWUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI peIeKCUH Ui OLEHKU CHUTYyalluH, BbIOOpa
BEPHOTr'O PELICHUS;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PELIEHUA MO HX
CHUKEHHUIO;

IPUHUMAaTh MOTHBBI W apryMEHThl APYrMX IIpU AaHAJIN3E pEe3yJbTaTOB
NEATENbHOCTH;



3) npuHsATHE ce0sl M IPYTrHUX:

IPUHUMATh ce0sl, MTOHWMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHajIu3e pe3yJbTaToB
NEATEIbHOCTH;

PU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3UIUH JIPYTOro YEJIOBEKA.
HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3ynbTaThl OCBOCHHS COJIEPKaHHUS Y4eOHOTO mpeaMera
«buonorus» Ha yrayOnéHHOM ypOBHE OpPUEHTHUPOBaHBI Ha olecreueHue
npopuiapHOro  obyueHuss  oOydaromuxcss — Owosormud. OHM  BKIIIOYAIOT:
crienuduyeckue sl OMOJIOTHU Hay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEHUCTBUIM MO
OCBOCHHIO, HHTEPITPETAIIMN U MIPEOOPA30BAHUIO 3HAHUH, BHUBI EATCILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAK)KE B
peanbHBIX XU3HEHHBIX cUTyauusx. lIpeameTHble pe3ynbTaThl MPEICTABICHBI IO
rojgaM U3y4eHUsl.

[IpenMeTtHbie pe3ynbTaThl OCBOEHUS yueOHOTo mpeamera «buonorus» B 10
KJacce TOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYUYHOW KAPTHUHBI MUpA, B
MO3HAHUU  3aKOHOB TPHUPOJBI U  PEIICHUH TMpoOJieM  paldOHAILHOIO
MPUPOJIONOIB30BAHUS, O BKJIaJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloyue OUOJIOTMYEeCKUE TEPMHUHBI U TOHATUA (KU3Hb, KIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAIHUs, CaMOBOCIPOU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHtpax
MHOTOOOpa3usi M TNPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pAacTeHHUM),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB TMEPBOrO TMOKOJICHUS, PACIICTUICHUS], YUCTOThl TaMer,
HE3aBUCUMOro HacienoBaHuss [. Menaens, TOMOJIOTUYECKHX PSAIOB B
HACJICICTBEHHOMN U3MEHYMBOCTHU H. H. Bagunoga), MIPUHLIATIBL
(KOMITJIEMEHTapPHOCTH ),

BJIaJICHUE OCHOBHBIMM METOJIAMW HAy4YHOTO MO3HAHUA, MCIOJIb3yEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHUE,
HaAOJIIOICHNE, DKCTICPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHBIE TPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUMN, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM



OpraHOB PpAaCTEHHUH, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB JKU3HEACITEIBHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTUYECKUX
IpOLIECCOB: 0OMeHa BellecTB (MeTaboiau3M), MPEeBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U reTepoTpoHOrO TUIIOB MHUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, MeW03a, TaMeTOreHe3a, SMOpUOTeHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHJIMBUIYAJBHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T'€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aUMOCBSI3M MEXKIY OpPraHOMJAMHM KIETKH U HX
(GYHKIUSAMH, CTPOEGHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHaMM W CHCTEMaMHM OpPraHOB y pacTEHHUIl, KMBOTHBIX MU 4YeJIOBEKa U MX
(YHKIUAMH, MEXAYy CHCTEMaMU OPraHoB U MX (QYHKIUSAMH, MEXAY 3TanaMu
oOMeHa BEelIeCTB, ATalaMu KJIETOYHOIO IIUKJIA U )KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
sTanaMu 3MOPHUOHAIBHOTO Pa3BUTHUS, T€HOTUIIOM M (PEHOTUIIOM, (PEHOTHIIOM U
dakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATh OTJIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHUi, )KMBOTHBIX U UEJIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIs JOKAa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII;

YMEHHE peliaTb OMOJIOTUYECKUE 3a]1a4M, BBISBIIATH IPUUNHHO-CIIEICTBEHHBIE
CBS3U MEXIY UCCIEAYEMbIMU OMOJIOTMUECKUMU MIPOLECCAMHU U SABJICHUSIMHU, 1€TaTh
BBIBO/Ibl U IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMONHITH J1a0OpAaTOPHBIE M MpPaKTHYECKHE pPaldOThI, COOIIOAAThH
npaBuiIa mpu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BaHUEM;

YMEHHME BBIIBUraTb TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpeactBamu, (GOpMyIupys I€lb HUCCIENIOBaHUS, AaHAIU3UPOBATH MOJYYEHHbIE
pe3yabTaThl U JEIaTh BHIBOJBI,

YMEHHUE Y4YacTBOBAaTh B y4E€OHO-HCCIICIOBATEIHCKON paboTe Mo OHMOJIOoTHH,
HKOJIOTUM U METUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  NPEACTaBISATh  IOJYYEHHBIE  pe3yslbTaThl Ha  yYEHUYECKHUX
KOH(epeHIHUsX;

YMEHUE OLIEHUBAaTh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEOBAaHUN B
oOrmactu  OuoNOrMM W MEOUIUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIJIOJIOTBOPEHUE, HAIPABIEHHOE M3MEHEHHME I'€HOMa M CO3/IaHUE TPAHCTE€HHBIX
OpraHUu3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyAyled MNpogeccuoHaIbHOU
JESITeIbHOCTH B 00JIacTH OMOJIOTMH, MEAUIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOT'0 XO3SIMCTBA, MUILEBON MPOMBIIIEHHOCTH, YIIIyOJsATh MO3HABATEIbHBIN
UHTEpEC, HaIlpaBJICHHbII Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u



POJOJDKEHNE OHOJOTHYECKOro 00pa3oBaHMsl B OpraHU3aIUsX  CPEIHETO
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

[IpenmeTHble pe3yibTaThl OCBOeHUsI yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ H pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOUN
KapTUHBl MHpA, B TMO3HAHUM 3aKOHOB IMPHUPOJABl M PEIICHUH DSKOJIOTHYECKUX
npoOJjieM dYeJOBEYEeCTBAa, a TAaKXKE B PEIICHUH BOMPOCOB PalMOHAILHOIO
PUPOIOIIONH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPO/IEL,
0O0IIIECTBY, YEJIOBEKY, O BKJIaJI€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHUY;

YMEHHE BIIaJIETh CHUCTEMOW OWOJOTMYECKUX 3HAHUM, KOTOpas BKIHOYAET
OTpEeNeNICHUs] U TIOHMMaHHE CYIIHOCTU OCHOBOIIOJATralolUX OHOJOrMYeCKUX
TEPMUHOB W TOHATHHA (BHI, JKOCUCTeMa, Oumocdepa), OMONOTHYECKHUE TEOpUHU
(aBosroninoHHas teopus Y. JlapBuHa, CUHTETHUYECKAsl TEOPHUS 3BOJIIOLNN), YUCHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHusx 3Bostonun, B.. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojeiieBoro cxoxacrea K. M. bapa), mpaBuna (Munumyma FHO. JIuOuxa,
HKOJIOTUYECKON NupaMuIbl 3HEprum), runore3sl (runoreza «vupa PHK» V.
I'un6epra);

YyMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJIaMH  HAy4YHOrO  IO3HAHWMS,
UCIIOIb3YEMbIMHU B OMOJIOTUYECKUX MCCIIEIOBAHUSAX KUBBIX 0OBEKTOB U SKOCUCTEM
(omucaHue, U3MEpeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIIOCOO0aMU BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUN B PUPOJE;

YMEHUE BBIJICIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
KOCUCTEM M Ouocdepbl, CTaOWIM3UPYIOMIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO or0opa, aJJIONaTPUYECKOro u CUMITATPUUECKOTO
BUI000pa30BaHMs, BIUSHUS JBMDKYIUX CHJI SBOJIONMN HA T€HO(POH T TIOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOUTaHMs, YepeJOBaHUsI HAMPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aMMOCBS3UM MEXIYy MPOIECCAaMU DBOJIOIUH,
JNBIDKYIIMMH CHJIAMU aHTPOMOreHE3a, KOMIIOHEHTaMU Pa3JIUYHbIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBIATH  OTJIMYMUTENbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K Cpelle OOMTaHMs, aOMOTHYECKUX U OMOTHUYECKHX
KOMIIOHEHTOB  DKOCHUCTEM, B3aMMOCBS3€l  OpraHu3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHHUU B 3KOCUCTEMAX CBOEU MECTHOCTH;

yMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl 1I0Ka3aTelIbCTBA POJICTBA OPraHU3MOB PA3HBIX



CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHMS, €MHCTBA
YEeJIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHs MHOrooOpasusi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS MPUPOIBI M YETIOBEYECTBA;

yYMEHHUE penIaTh OMOJIOTHYECKUE 3aa9H, BHISBISITh IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOIOTHUECKUMH TIPOIECCAMU U SBJICHUSIMHU, JI€TIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIMONHITH JTA0OpAaTOPHBIE M MPAKTHYECKHE palOTHI, COOIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh WX OKCICPUMECHTAIbHBIMU
cpenctBamu, GOPMYIUPYS II€JIb HUCCIECIOBAaHUS, AHAIM3UPOBATH MOJIYYCHHBIC
pe3yibTaThl U JE€NIaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIILCKON paboTe Mo OMOJIOTHH,
AKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMWYHO  TPEACTaBIATh  MOJYYCHHBIC  PE3yJbTaThl HA  yYCHHYECKHX
KOH(EpEeHITUSX;

yMEHUE OLIEHWBATh THIOTE3bl M TEOPUU O TMIPOUCXOKICHUHU KU3HU, YEIOBEKa
¥ UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX W CHOCO0ax MpeAoTBpaIleHUs
TII00ATBHBIX U3MEHEHHI B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied mnpodeccunoHaIbHON
NEeSTENLHOCTH B 00JIAaCTU OMOJIOTUH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUM, CEIIbCKOTO XO3SiCTBA, MHINEBON
IIPOMBITIUICHHOCTH, YTIyOJIATh TO03HABATEIbHBI WHTEPEC, HAIpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYyIOIIEH  mpodeccud W NPOAODKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEAHETO MPOGECCHOHAIBHOTO U
BBICIIIETO 0Opa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMmbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThl

IIpakTH4yec
KHe padoThbl

DJIEeKTPOHH
ble
(undposbie)
oOpa3oBareJi
bHbIE

pecypcbl

DopMbl 1€ATEJTLHOCTH €
yueroMm PII BocniuTanus

buonorusa xak HayKa

POUI

OHNMAaHHE
cieuupuK OUOJOTUM Kak
HAayKHd, OCO3HAHUS €€ pPOoJIU
B dbopMHpoBaHUY
PAlMOHAIIBHOTO ~ HAy4YHOI'O
MBIIIIJICHUS, CO37aHUN
IIEJIOCTHOTO TIPEICTABIICHUS
00 OKpy:KarolmeM MHpe Kak
O  ©IUHCTBE  MPHUPOJbI,
yeJloBeKka M O00IlecTBa, B
MIO3HAHUU IPUPOTHBIX
3aKOHOMEPHOCTEH v
peleHun I EY
COXpaHEHUsI  MPHUPOJIHOTO
paBHOBECHS,
yOeKIEHHOCTh B
3HAYUMOCTU OWOJIOTHHU IS
COBPEMEHHOU




IUBUWIN3AIMHI: 00eCTIeUeHUs
HOBOTO YPOBHSI PpPa3BUTHUA

METALINHBI, CO371aHue
NIEPCTICKTUBHBIX
OMOTEXHOIOTHH,
CIIOCOOHBIX pemarp
peCypCHBIE po0JIeMBbI

pa3BUTHS  YEJIOBEYECTBA,
MoWCKa MyTed BBIXOAA U3
100aTbHBIX

AKOJIOTHYECKUX MPOOJIEM U
oOecrieueHus Tepexoqa K
YCTOWYMBOMY  pPa3BUTHIO,

parmoHAIBHOMY
HCITOJIb30BAHUIO
OPUPOAHBIX PECYpCOB U
dhopMUPOBAHHUIO HOBBIX

CTaHJIapPTOB KHU3HU;
3aMHTEPECOBAHHOCTH B
MOJIYYCHUN OMOJIOTHYECKUX

3HAHUU B LHEeasIX|
HOBBIIICHHUS obiei
KyJbTYpbl,  €CTECTBEHHO-
Hay4YHOM TI'PaMOTHOCTH, Kak
COCTaBHOMU 4acTH
(YHKIIMOHATBHON

I'pPaMOTHOCTH




oOyyarommxcs,

dbopmupyemoit pu

W3y4eHUH OUOJIOTHH;
MOHMMaHHUE CYIIHOCTH

METOI0B ITO3HAHMS,
HCIIOJIB3YEMbIX B
€CTECTBEHHBIX HayKax,

CIIOCOOHOCTH HCIIOJIb30BaThH
MOJy4YaeMble 3HAHUS JId
aHanu3a W OOBACHEHUS
SIBJICHU I OKPY’KaIOIIEro
MHpa W MPOUCXOIAIINX B
HEM H3MEHEHUM, YMEHHE

JieNaTh 000CHOBaHHBIC
3aKJIIOYEHHST Ha  OCHOBE
HAyYHBIX (dakToB "
UMCIOINUXCS  JIAaHHBIX  C
1[EJIBIO TOJTyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTh
CaMOCTOSITEIBHO
HCIOJIL30BAaTh

OHMOJIOrMYECKUE 3HAHUS 1A
pemeHns npooiem B
peanbHBIX ’KH3HEHHBIX
CUTYaITUsX;

OCO3HAHHE IICHHOCTH




HAay4YHOU JEeSTEIIbHOCTH,
FOTOBHOCTh OCYLIECTBJISATH

IIPOCKTHYIO U
HCCIIEIOBATEIbCKYIO
NEeITEIbHOCTD

WHIUBUTy ATbHO u B
TpYIIIeE;

TOTOBHOCTD U
CIIOCOOHOCTh K
HENIPEPHIBHOMY
00pa3o0BaHUIO U
caM000pa30BaHHUIO, K
AKTUBHOMY MOJTYYEHUIO
HOBBIX 3HAHUM T10

OMOJIOTUHA B COOTBETCTBUU C
JKU3HEHHBIMU

NOTPEeOHOCTSIMU.
MpaKkTuKymsbl, 6eceapbl,
HabnoaeHus.

’KuBbIe CUCTEMEI U HX HU3YUCHUC

POII

3aMHTEPECOBAHHOCTD B
MOJIyYEHUH OMOJIOTUYECKHUX
3HAHUU B LEJIX
ITOBLILIEHHS o011IeH
KYJBTYPHI, €CTECTBEHHO-
HAay4yHOW TPaMOTHOCTH, KakK
COCTaBHOM 4acTu
(yHKIMOHAIBHOU




I'PaMOTHOCTH
oOydJarormxcs,
dbopmupyemoit npyu
U3y4YeHUN OMOJIOTHH;
MOHMMaHHUE CYIIHOCTH

MECTOOOB IIO3HAaHU:I,
HCIIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCTOJIb30BaThH
MOJy4YaeMble 3HAHUS A
aHanu3a U OOBACHEHUS
SIBJICHUU OKPYXKaroIIEro
MHpa U TPOUCXOISIIUX B
HEM U3MEHEHUH, YMEHUE

JIeNnaTh 00OCHOBaHHBIC
3aKJIIOYEHHs] Ha  OCHOBE
HAy4HBIX ¢dakToB "
UMEIOIINXCS  JaHHBIX  C
11EJIBIO TOJTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;
CITOCOOHOCTh
CaMOCTOSATEIBLHO
HCIOJIL30BAaTh
OMOJIOTHYECKHE 3HAHUS IS
perieHus npobiem B
peabHBIX YKU3HEHHBIX

CUTyaluAX,




OCO3HaHHUC LI CHHOCTHU

Hay4YHOU JEATEIIbHOCTH,
FOTOBHOCTh OCYLIECTBJIATH
IIPOEKTHYO "
UCCIIENOBATEIBCKYIO
NEATENBbHOCTD
VH]IUBUIyaJIbHO 151 B
TpYIIIIE;

MpaKTUKyMmbl, beceapbl,
HabaoaeHus.

buonorus kieTku

0.5

POII

3aMHTEPECOBAHHOCTH B
MOJIyYEHUH OMOJIOTHYECKUX

3HAaHUU B LEeJIAX
ITOBBILIEHUS o01I1eH
KYJIBTYPBI, €CTECTBEHHO-
HAay4YHOW TPaMOTHOCTHU, KakK
COCTaBHOM YacTH
(GYyHKIIMOHATHHON
IPAaMOTHOCTH
oOyyarommmxcs,
dbopmupyemoit npu

V3yUYECHUHU OMOJIOTHH;
MOHUMAHHE CYIIHOCTH

MCTOO0B ITIO3HAaHMUA,
HCITIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCIIOJIb30BATH




MOJy4aeMble 3HAHUSA A
aHalmM3a W OOBSCHEHUS
SIBJICHUI OKPYKaroIIEro
MHpa U TPOUCXOISIUX B
HEM W3MEHEHUM, YMEHHE

JIeNaTh 00OCHOBaHHBIC
3aKJIIOYEHHs] Ha  OCHOBE
Hay4YHBIX ¢dakToB U
UMEIOINXCS  JaHHBIX  C
IS ) MOJTyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTh
CaMOCTOSITEIBHO
HCIOJIL30BAaTh
OMOJIOTHYECKHE 3HAHUS IS
peuieHus npolbiem B
peaTbHBIX JKH3HEHHBIX
CUTYaIUsAX;

OCO3HAaHHE IIEHHOCTH
HAaY4YHOU JEeSTEIIbHOCTH,
TOTOBHOCTH  OCYIIICCTBIISATH
IIPOCKTHYIO U
HCCIIEIOBATEIbCKYIO
NEeITEIbHOCTD
WHUBUTy AIbHO u B
TpYIIIe;

MpaKTUKymbl, 6eceapbl,




HabaoaeHus.

Xnmuyeckast opranmsanys KJICTKHU

10

POII

3aMHTCPCCOBAHHOCTL B
IMOJIYUYCHHNHN OMOJIOTUYECKHX|

3HaHUHU B HEIX|
IIOBBIIIICHUS o011ei
KYJbTYpbl,  €CTECTBEHHO-
Hay4YHOM T'PaMOTHOCTH, Kak
COCTaBHOU 4acT
(GyHKIMOHATBHOU
rPAaMOTHOCTH
oOyyarommxcs,
dbopmupyemoit npu

N3yUCHUU 6HOJIOFPII/I;
ITOHUMAHHUC CYHIHOCTH

METOOOB IIO3HAaHUI,
HCIIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCTOJIb30BaThH
MOJy4YaeMble 3HAHUS A
aHanu3a U OOBACHEHUS
SIBJICHUU OKPYKaroIIEro
MHpa WU MPOUCXOIAIIUX B
HEM M3MEHEHUM, YMEHHE

nenaTh 000CHOBaHHBIC
3aKTIOYCHUS] Ha  OCHOBE
HAy4HBIX ¢dakToB "

HUMCIOIINXCA JaHHBIX C




OeJIbrO IMOJIYUYCHM
AOCTOBCPHBIX BBIBOJIOB,

CIIOCOOHOCTD
CaMOCTOSITEJIbHO
UCIIOIb30BaTh
OMOJIOTUYECKHUE 3HAHUS s
peuieHus Y B
peanbHBIX KU3HEHHBIX
CUTyaIusX;

OCO3HAHHUE IIEHHOCTH
HAaY4YHOU JEeSATEIIbHOCTH,
TOTOBHOCTh  OCYIIIECTBIISIThH
IPOEKTHYIO u
UCCIIEIOBATEIbCKYIO
NEeATEeIbHOCTD
WHINBUy AIbHO u B
rpymre;

MpaKkTuKymsbl, 6eceapbl,
HabnoaeHus.

Crpoenue U QyHKUUHU KIETKU

POII

3aMHTEPECOBAHHOCTD B
MOJIyYEHUH OMOJIOTUYECKHUX
3HAHUU B LEJIX
ITOBLILIEHHS o011IeH
KYJBTYPHI, €CTECTBEHHO-
HAay4yHOW TPaMOTHOCTH, KakK
COCTaBHOM 4acTu
(yHKIMOHAIBHOU




I'PaMOTHOCTH
oOydJarormxcs,
dbopmupyemoit npyu
U3y4YeHUN OMOJIOTHH;
MOHMMaHHUE CYIIHOCTH

MECTOOOB IIO3HAaHU:I,
HCIIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCTOJIb30BaThH
MOJy4YaeMble 3HAHUS A
aHanu3a U OOBACHEHUS
SIBJICHUU OKPYXKaroIIEro
MHpa U TPOUCXOISIIUX B
HEM U3MEHEHUH, YMEHUE

JIeNnaTh 00OCHOBaHHBIC
3aKJIIOYEHHs] Ha  OCHOBE
HAy4HBIX ¢dakToB "
UMEIOIINXCS  JaHHBIX  C
11EJIBIO TOJTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;
CITOCOOHOCTh
CaMOCTOSATEIBLHO
HCIOJIL30BAaTh
OMOJIOTHYECKHE 3HAHUS IS
perieHus npobiem B
peabHBIX YKU3HEHHBIX

CUTyaluAX,




OCO3HaHHUC LI CHHOCTHU

Hay4YHOU JEATEIIbHOCTH,
FOTOBHOCTh OCYLIECTBJIATH
IIPOEKTHYO "
UCCIIENOBATEIBCKYIO
NEATENBbHOCTD
VH]IUBUIyaJIbHO 151 B
TpYIIIIE;

MpaKTUKyMmbl, beceapbl,
HabaoaeHus.

OOMeH BelecTB U peBpalleHne
SHEPTUU B KIETKE

POII

3aMHTEPECOBAHHOCTH B
MOJIyYEHUH OMOJIOTHYECKUX

3HAaHUU B LEeJIAX
ITOBBILIEHUS o01I1eH
KYJIBTYPBI, €CTECTBEHHO-
HAay4YHOW TPaMOTHOCTHU, KakK
COCTaBHOM YacTH
(GYyHKIIMOHATHHON
IPAaMOTHOCTH
oOyyarommmxcs,
dbopmupyemoit npu

V3yUYECHUHU OMOJIOTHH;
MOHUMAHHE CYIIHOCTH

MCTOO0B ITIO3HAaHMUA,
HCITIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCIIOJIb30BATH




MOJy4aeMble 3HAHUSA A
aHalmM3a W OOBSCHEHUS
SIBJICHUI OKPYKaroIIEro
MHpa U TPOUCXOISIUX B
HEM W3MEHEHUM, YMEHHE

JIeNaTh 00OCHOBaHHBIC
3aKJIIOYEHHs] Ha  OCHOBE
Hay4YHBIX ¢dakToB U
UMEIOINXCS  JaHHBIX  C
IS ) MOJTyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTh
CaMOCTOSITEIBHO
HCIOJIL30BAaTh
OMOJIOTHYECKHE 3HAHUS IS
peuieHus npolbiem B
peaTbHBIX JKH3HEHHBIX
CUTYaIUsAX;

OCO3HAaHHE IIEHHOCTH
HAaY4YHOU JEeSTEIIbHOCTH,
TOTOBHOCTH  OCYIIICCTBIISATH
IIPOCKTHYIO U
HCCIIEIOBATEIbCKYIO
NEeITEIbHOCTD
WHUBUTy AIbHO u B
TpYIIIe;

MpaKTUKymbl, 6eceapbl,




HabaoaeHus.

Hacnencreennas unpopmanus u
peanuzanus €€ B KIIETKE

0.5

POII

3aMHTCPCCOBAHHOCTL B
IMOJIYUYCHHNHN OMOJIOTUYECKHX|

3HaHUHU B HEIX|
IIOBBIIIICHUS o011ei
KYJbTYpbl,  €CTECTBEHHO-
Hay4YHOM T'PaMOTHOCTH, Kak
COCTaBHOU 4acT
(GyHKIMOHATBHOU
rPAaMOTHOCTH
oOyyarommxcs,
dbopmupyemoit npu

N3yUCHUU 6HOJIOFPII/I;
ITOHUMAHHUC CYHIHOCTH

METOOOB IIO3HAaHUI,
HCIIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCTOJIb30BaThH
MOJy4YaeMble 3HAHUS A
aHanu3a U OOBACHEHUS
SIBJICHUU OKPYKaroIIEro
MHpa WU MPOUCXOIAIIUX B
HEM M3MEHEHUM, YMEHHE

nenaTh 000CHOBaHHBIC
3aKTIOYCHUS] Ha  OCHOBE
HAy4HBIX ¢dakToB "

HUMCIOIINXCA JaHHBIX C




OeJIbrO IMOJIYUYCHM
AOCTOBCPHBIX BBIBOJIOB,

CIIOCOOHOCTD
CaMOCTOSITEJIbHO
UCIIOIb30BaTh
OMOJIOTUYECKHUE 3HAHUS s
peuieHus Y B
peanbHBIX KU3HEHHBIX
CUTyaIusX;

OCO3HAHHUE IIEHHOCTH
HAaY4YHOU JEeSATEIIbHOCTH,
TOTOBHOCTh  OCYIIIECTBIISIThH
IPOEKTHYIO u
UCCIIEIOBATEIbCKYIO
NEeATEeIbHOCTD
WHINBUy AIbHO u B

T'PYIIIC, MMpaKkTukymbl, b6eceapl,
HabaoaeHus.

JKU3HEHHBIN UK KIETKU

POII

3aMHTEPECOBAHHOCTD B
MOJIYYeHUH OMOJOTUYECKHUX
3HAHUU B LEsX|
MTOBBIIICHUS oO1ei
KYJIBTYPBHI, €CTECTBEHHO-
Hay4YHOU T'PaMOTHOCTH, Kak
COCTaBHOU 4acTH
(GyHKUIMOHATBHOU




I'PaMOTHOCTH
oOydJarormxcs,
dbopmupyemoit npyu
U3y4YeHUN OMOJIOTHH;
MOHMMaHHUE CYIIHOCTH

MECTOOOB IIO3HAaHU:I,
HCIIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCTOJIb30BaThH
MOJy4YaeMble 3HAHUS A
aHanu3a U OOBACHEHUS
SIBJICHUU OKPYXKaroIIEro
MHpa U TPOUCXOISIIUX B
HEM U3MEHEHUH, YMEHUE

JIeNnaTh 00OCHOBaHHBIC
3aKJIIOYEHHs] Ha  OCHOBE
HAy4HBIX ¢dakToB "
UMEIOIINXCS  JaHHBIX  C
11EJIBIO TOJTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;
CITOCOOHOCTh
CaMOCTOSATEIBLHO
HCIOJIL30BAaTh
OMOJIOTHYECKHE 3HAHUS IS
perieHus npobiem B
peabHBIX YKU3HEHHBIX

CUTyaluAX,




OCO3HaHHUC LI CHHOCTHU

Hay4YHOU JEATEIIbHOCTH,
FOTOBHOCTh OCYLIECTBJIATH
IIPOEKTHYO "
UCCIIENOBATEIBCKYIO
NEATENBbHOCTD
VH]IUBUIyaJIbHO 151 B
TpYIIIIE;

MpaKTUKyMmbl, beceapbl,
HabaoaeHus.

Crpoenue U pyHKUIUU OPraHU3MOB

17

1.5

POII

3aMHTEPECOBAHHOCTH B
MOJIyYEHUH OMOJIOTHYECKUX

3HAaHUU B LEeJIAX
ITOBBILIEHUS o01I1eH
KYJIBTYPBI, €CTECTBEHHO-
HAay4YHOW TPaMOTHOCTHU, KakK
COCTaBHOM YacTH
(GYyHKIIMOHATHHON
IPAaMOTHOCTH
oOyyarommmxcs,
dbopmupyemoit npu

V3yUYECHUHU OMOJIOTHH;
MOHUMAHHE CYIIHOCTH

MCTOO0B ITIO3HAaHMUA,
HCITIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCIIOJIb30BATH




MOJy4aeMble 3HAHUSA A
aHalmM3a W OOBSCHEHUS
SIBJICHUI OKPYKaroIIEro
MHpa U TPOUCXOISIUX B
HEM W3MEHEHUM, YMEHHE

JIeNaTh 00OCHOBaHHBIC
3aKJIIOYEHHs] Ha  OCHOBE
Hay4YHBIX ¢dakToB U
UMEIOINXCS  JaHHBIX  C
IS ) MOJTyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTh
CaMOCTOSITEIBHO
HCIOJIL30BAaTh
OMOJIOTHYECKHE 3HAHUS IS
peuieHus npolbiem B
peaTbHBIX JKH3HEHHBIX
CUTYaIUsAX;

OCO3HAaHHE IIEHHOCTH
HAaY4YHOU JEeSTEIIbHOCTH,
TOTOBHOCTH  OCYIIICCTBIISATH
IIPOCKTHYIO U
HCCIIEIOBATEIbCKYIO
NEeITEIbHOCTD
WHUBUTy AIbHO u B
TpYIIIe;

MpaKTUKymbl, 6eceapbl,




HabaoaeHus.

10

PasMHOkeHUE U pa3BUTHE
OpraHU3MOB

1.5

POII

3aMHTCPCCOBAHHOCTL B
IMOJIYUYCHHNHN OMOJIOTUYECKHX|

3HaHUHU B HEIX|
IIOBBIIIICHUS o011ei
KYJbTYpbl,  €CTECTBEHHO-
Hay4YHOM T'PaMOTHOCTH, Kak
COCTaBHOU 4acT
(GyHKIMOHATBHOU
rPAaMOTHOCTH
oOyyarommxcs,
dbopmupyemoit npu

N3yUCHUU 6HOJIOFPII/I;
ITOHUMAHHUC CYHIHOCTH

METOOOB IIO3HAaHUI,
HCIIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCTOJIb30BaThH
MOJy4YaeMble 3HAHUS A
aHanu3a U OOBACHEHUS
SIBJICHUU OKPYKaroIIEro
MHpa WU MPOUCXOIAIIUX B
HEM M3MEHEHUM, YMEHHE

nenaTh 000CHOBaHHBIC
3aKTIOYCHUS] Ha  OCHOBE
HAy4HBIX ¢dakToB "

HUMCIOIINXCA JaHHBIX C




OeJIbrO IMOJIYUYCHM
AOCTOBCPHBIX BBIBOJIOB,

CIIOCOOHOCTD
CaMOCTOSITEJIbHO
UCIIOIb30BaTh
OMOJIOTUYECKHUE 3HAHUS s
peuieHus Y B
peanbHBIX KU3HEHHBIX
CUTyaIusX;

OCO3HAHHUE IIEHHOCTH
HAaY4YHOU JEeSATEIIbHOCTH,
TOTOBHOCTh  OCYIIIECTBIISIThH
IPOEKTHYIO u
UCCIIEIOBATEIbCKYIO
NEeATEeIbHOCTD
WHINBUy AIbHO u B
rpymre;

MpaKkTuKymsbl, 6eceapbl,
HabnoaeHus.

11

I'enetuka — Hayka o
HACIEACTBEHHOCTH U U3MEHYMBOCTHU
OpraHU3MOB

0.5

POII

3aMHTEPECOBAHHOCTD B
MOJIyYEHUH OMOJIOTUYECKHUX
3HAHUU B LEJIX
ITOBLILIEHHS o011IeH
KYJBTYPHI, €CTECTBEHHO-
HAay4yHOW TPaMOTHOCTH, KakK
COCTaBHOM 4acTu
(yHKIMOHAIBHOU




I'PaMOTHOCTH
oOydJarormxcs,
dbopmupyemoit npyu
U3y4YeHUN OMOJIOTHH;
MOHMMaHHUE CYIIHOCTH

MECTOOOB IIO3HAaHU:I,
HCIIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCTOJIb30BaThH
MOJy4YaeMble 3HAHUS A
aHanu3a U OOBACHEHUS
SIBJICHUU OKPYXKaroIIEro
MHpa U TPOUCXOISIIUX B
HEM U3MEHEHUH, YMEHUE

JIeNnaTh 00OCHOBaHHBIC
3aKJIIOYEHHs] Ha  OCHOBE
HAy4HBIX ¢dakToB "
UMEIOIINXCS  JaHHBIX  C
11EJIBIO TOJTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;
CITOCOOHOCTh
CaMOCTOSATEIBLHO
HCIOJIL30BAaTh
OMOJIOTHYECKHE 3HAHUS IS
perieHus npobiem B
peabHBIX YKU3HEHHBIX

CUTyaluAX,




OCO3HaHHUC LI CHHOCTHU

Hay4YHOU JEATEIIbHOCTH,
FOTOBHOCTh OCYLIECTBJIATH
IIPOEKTHYO "
UCCIIENOBATEIBCKYIO
NEATENBbHOCTD
VH]IUBUIyaJIbHO 151 B
TpYIIIIE;

MpaKTUKyMmbl, beceapbl,
HabaoaeHus.

12

3aKOHOMepHOCTI/I
HaCJICACTBECHHOCTH

10

POII

3aMHTEPECOBAHHOCTH B
MOJIyYEHUH OMOJIOTHYECKUX

3HAaHUU B LEeJIAX
ITOBBILIEHUS o01I1eH
KYJIBTYPBI, €CTECTBEHHO-
HAay4YHOW TPaMOTHOCTHU, KakK
COCTaBHOM YacTH
(GYyHKIIMOHATHHON
IPAaMOTHOCTH
oOyyarommmxcs,
dbopmupyemoit npu

V3yUYECHUHU OMOJIOTHH;
MOHUMAHHE CYIIHOCTH

MCTOO0B ITIO3HAaHMUA,
HCITIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCIIOJIb30BATH




MOJy4aeMble 3HAHUSA A
aHalmM3a W OOBSCHEHUS
SIBJICHUI OKPYKaroIIEro
MHpa U TPOUCXOISIUX B
HEM W3MEHEHUM, YMEHHE

JIeNaTh 00OCHOBaHHBIC
3aKJIIOYEHHs] Ha  OCHOBE
Hay4YHBIX ¢dakToB U
UMEIOINXCS  JaHHBIX  C
IS ) MOJTyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTh
CaMOCTOSITEIBHO
HCIOJIL30BAaTh
OMOJIOTHYECKHE 3HAHUS IS
peuieHus npolbiem B
peaTbHBIX JKH3HEHHBIX
CUTYaIUsAX;

OCO3HAaHHE IIEHHOCTH
HAaY4YHOU JEeSTEIIbHOCTH,
TOTOBHOCTH  OCYIIICCTBIISATH
IIPOCKTHYIO U
HCCIIEIOBATEIbCKYIO
NEeITEIbHOCTD
WHUBUTy AIbHO u B
TpYIIIe;

MpaKTUKymbl, 6eceapbl,




HabaoaeHus.

13

3aKOHOMEPHOCTH U3MEHUYUBOCTH

POII

3aMHTCPCCOBAHHOCTL B
IMOJIYUYCHHNHN OMOJIOTUYECKHX|

3HaHUHU B HEIX|
IIOBBIIIICHUS o011ei
KYJbTYpbl,  €CTECTBEHHO-
Hay4YHOM T'PaMOTHOCTH, Kak
COCTaBHOU 4acT
(GyHKIMOHATBHOU
rPAaMOTHOCTH
oOyyarommxcs,
dbopmupyemoit npu

N3yUCHUU 6HOJIOFPII/I;
ITOHUMAHHUC CYHIHOCTH

METOOOB IIO3HAaHUI,
HCIIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCTOJIb30BaThH
MOJy4YaeMble 3HAHUS A
aHanu3a U OOBACHEHUS
SIBJICHUU OKPYKaroIIEro
MHpa WU MPOUCXOIAIIUX B
HEM M3MEHEHUM, YMEHHE

nenaTh 000CHOBaHHBIC
3aKTIOYCHUS] Ha  OCHOBE
HAy4HBIX ¢dakToB "

HUMCIOIINXCA JaHHBIX C




OeJIbrO IMOJIYUYCHM
AOCTOBCPHBIX BBIBOJIOB,

CIIOCOOHOCTD
CaMOCTOSITEJIbHO
UCIIOIb30BaTh
OMOJIOTUYECKHUE 3HAHUS s
peuieHus Y B
peanbHBIX KU3HEHHBIX
CUTyaIusX;

OCO3HAHHUE IIEHHOCTH
HAaY4YHOU JEeSATEIIbHOCTH,
TOTOBHOCTh  OCYIIIECTBIISIThH
IPOEKTHYIO u
UCCIIEIOBATEIbCKYIO
NEeATEeIbHOCTD
WHINBUy AIbHO u B
rpymre;

MpaKkTuKymsbl, 6eceapbl,
HabnoaeHus.

14

I'enetuka uenoBeka

0.5

POII

3aMHTEPECOBAHHOCTD B
MOJIyYEHUH OMOJIOTUYECKHUX
3HAHUU B LEJIX
ITOBLILIEHHS o011IeH
KYJBTYPHI, €CTECTBEHHO-
HAay4yHOW TPaMOTHOCTH, KakK
COCTaBHOM 4acTu
(yHKIMOHAIBHOU




I'PaMOTHOCTH
oOydJarormxcs,
dbopmupyemoit npyu
U3y4YeHUN OMOJIOTHH;
MOHMMaHHUE CYIIHOCTH

MECTOOOB IIO3HAaHU:I,
HCIIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCTOJIb30BaThH
MOJy4YaeMble 3HAHUS A
aHanu3a U OOBACHEHUS
SIBJICHUU OKPYXKaroIIEro
MHpa U TPOUCXOISIIUX B
HEM U3MEHEHUH, YMEHUE

JIeNnaTh 00OCHOBaHHBIC
3aKJIIOYEHHs] Ha  OCHOBE
HAy4HBIX ¢dakToB "
UMEIOIINXCS  JaHHBIX  C
11EJIBIO TOJTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;
CITOCOOHOCTh
CaMOCTOSATEIBLHO
HCIOJIL30BAaTh
OMOJIOTHYECKHE 3HAHUS IS
perieHus npobiem B
peabHBIX YKU3HEHHBIX

CUTyaluAX,




OCO3HaHHUC LI CHHOCTHU

Hay4YHOU JICSITCIIBHOCTH,
FOTOBHOCTh OCYIIECTBIISATH
IIPOCKTHYIO U
MCCIIEI0BATEIBCKYIO
NIEeITEIbHOCTD
VHIUBUIYaJIbHO U B
CpYIIIIE;

n PaKTUKYMbI, 6ecep,b|,

HabaoaeHus.

CIIOCOOHOCTH

OIICHUBATH BKJIQ]]

POCCUHCKMX  YYEHBIX B
CTAHOBJICHWE U PA3BUTHE

OuoJIoruy, HNOHUMAaHMUS
15 Cenekiusi OpraHu3MOB POII SHAUCHUA Ouomornu B
[MO3HAHUU 3aKOHOB
MPUPOJIBI, B JKU3HH
YEJIIOBEKA U COBPEMEHHOIO
00IIIECTBA;
npaKTMKyMbI, 6ecep,b|,
HabaoaeHus.
CIIOCOOHOCTH
OILICHUBATH BKJIa]]
EI/IOTGXHOHOI‘I/ISI N CUHTCTHUUYCCKAas o .
16 POII pPOCCUMCKHUX  YUYCHBIX B

ounonorus

CTAaHOBJICHUC M PA3BUTHUC
6I/IOJ'IOFHI/I, ITIOHMMAaHMH 1




3HaYE€HHUs  OHOJIOTUH B
ITO3HAHUH 3aKOHOB
IPUPO/IBI, B KU3HHU
YeJIoBeKa M COBPEMEHHOI0
00IIIeCTBA;

17 PesepBHoe Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13




11 KITACC

KoanuyecTBo 4acos D1eKTPOHHBI

HaumeHoBaHue pa3ie/ioB U TeM IlpakTyec e (uupponbie) DOPMBI AEATEIHLHOCTH C

KonTpoasu
porpamMMmel Bcero Kne o0OpasoBarenns| y4eroMm PII Bocnuranus
ble padoThI

Ne i/

paboThI HbI€ pecypchbl

CIIOCOOHOCTh
OIICHUBATh BKJIaJI
POCCUHCKHX  YYEHBIX B
CTAQaHOBJICHE W Pa3BUTHC
OuoJIorNy, IMIOHUMAaHUS
POII 3HaueHus  OHOJIOTMH B
ITO3HAHUH 3aKOHOB

3apokeHNe U pa3BUTHE
ABOJIFOLIMOHHBIX ITPEACTABICHUHN B 4 1
ouosorun
IIPUPOHI, B JKU3HU
YCJIIOBCKa W COBPEMCHHOI'O
00I1eCcTBa;

MpaKTUKymbl, beceapl,

HaboAeHUA, NPOEKTHI

3aMHTEPECOBAHHOCTH B
MOJIYYeHUH OMOJIOTUYECKUX
3HAHUHU B HEIX|
IIOBBIIIIECHUS o011ei
MuxkposBonronus u €€ pe3ybTaTsl 14 1 2 POIII KYJbTYpBI, €CTECTBEHHO-
Hay4YHOW T'PaMOTHOCTH, Kak
COCTaBHOU 4acTH
(byHKIIMOHAIBHOM
rPaMOTHOCTH




oOyyarommxcs,

dbopmupyemoit pu

W3y4eHUH OUOJIOTHH;
MOHMMaHHUE CYIIHOCTH

METOI0B ITO3HAHMS,
HCIIOJIB3YEMbIX B
€CTECTBEHHBIX HayKax,

CIIOCOOHOCTH HCIIOJIb30BaThH
MOJy4YaeMble 3HAHUS JId
aHanu3a W OOBACHEHUS
SIBJICHU I OKPY’KaIOIIEro
MHpa W MPOUCXOIAIINX B
HEM H3MEHEHUM, YMEHHE

JieNaTh 000CHOBaHHBIC
3aKJIIOYEHHST Ha  OCHOBE
HAyYHBIX (dakToB "
UMCIOINUXCS  JIAaHHBIX  C
1[EJIBIO TOJTyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTh
CaMOCTOSITEIBHO
HCIOJIL30BAaTh

OHMOJIOrMYECKUE 3HAHUS 1A
pemeHns npooiem B
peanbHBIX ’KH3HEHHBIX
CUTYaITUsX;

OCO3HAHHE IICHHOCTH




HAay4YHOU JEeSTEIIbHOCTH,
FOTOBHOCTh OCYLIECTBJISATH

IIPOCKTHYIO u
HCCIIEOBATEIbCKYO
JIEATSIILHOCTh

VHJIUBUIY AJIbHO u B
CpYIIIE;

MpaKTUKymbl, 6eceapbl,
HabnoaeHus.

MakposBosnonus U €€ pe3ysbTaThl

POIII

3aUHTCPCCOBAHHOCTDL B
IMOJIYUYCHHUHN OMOJIOTUYECKHUX

3HAHUM B eniax
MTOBBITIICHUS oOrmeit
KYJbTYpPBl,  €CTECTBEHHO-
HAay4YHOW TPaMOTHOCTH, KaK
COCTaBHOM 4acTu
(yHKUIMOHATBHOU
rPAaMOTHOCTH
oOyyarommxcs,
dbopmupyemoit npu

U3y4YeHUU OUOJIOTUH;
MMOHMMAaHUE CYIIHOCTH

MCTOO0B IIO3HAaHMU:I,
HCIIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCIIOJIb30BATH

[IOJIy4aCMbIC 3HAHUA  IJIA




aHanu3a U OOBSICHEHUs
SIBJICHH I OKPY’KaIOIIEro
MHUpPA U NPOUCXOASAIIUX B
HEM M3MEHEHUM, YMEHHE

JieNnaTh 000CHOBaHHBIC
3aKJIIOYEHHsT Ha  OCHOBE
HAy4HBIX dakToB "
UMEIOIINXCS  JaHHBIX  C
1[EJIBIO TOJTyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTh
CaMOCTOSITCIBLHO
HCIOJIL30BATh

OHMOJIOTMYECKUE 3HAHUS I
pemeHns npooiem B

peabHBIX YKU3HEHHBIX
CUTYyaLUIX;

OCO3HAaHUE LIEHHOCTH
HAay4YHOU JEeATENBHOCTH,
TOTOBHOCTb OCYIIECTBJIATH
IIPOEKTHYIO 51
MICCIIEI0BATEIBCKY IO
JESITEIIbHOCTD
VHIUBUYAJIbHO 151 B
CPYIIIIE;

MpaKkTUKymbl, 6eceapbl,

HabaoaeHus.




CnocobHOCTh
OIICHUBATh BKJIA]]
POCCHUMCKUX  Y4Y€HBIX B
CTAaHOBJICHME U PAa3BUTHUE

OHoJIoTHH, ITOHUMAaHUS
HpOI/ICXO}K,Z[eHI/Ie " pa3BUTHUC )KU3HU Ha 15 15 POIIL 3HAUEHUSI 6HOHOFI/H/I B
emie ITO3HAHUU 3aKOHOB
IPUPOBI, B JKU3HA
YEJIOBEKa W COBPEMEHHOIO
00IIIeCTBA;
MpakTuKymbl, beceapbl,
HabaoaeHus.
CnocoOHOCTH
OIICHUBATH BKJIQ]]
pOCCUMCKMX  Y4Y€HBIX B
CTAaHOBJIEHUE U Pa3BUTHUE
OuoJIoTHH, ITOHUMAaHUS
[IpoucxoxaeHue yenoBeka — 10 | POII
AHTPOIIOTEHE3 3HaYeHHUsI  OHOJIOTUH B
[MO3HAHUH 3aKOHOB
PUPOBI, B JKU3HA
YEJIOBEKa M COBPEMEHHOIO
00IIIeCTBA;
DKOJI0TUsl — HayKa 0 OCO3HaHHue
B3aUMOOTHOIIEHHSX OPIraHU3MOB U ri100aJ1bHOTO XapakTepa
P 3 0.5 PO PAKTEp

HAJOPTaHU3MEHHBIX CUCTEM C
OKpYXaroliei cpeaoi

AKOJIOTHYECKUX MpoOJieM U
IIyTEN UX PEIICHUS;




CIIOCOOHOCTD
UCII0JIb30BaTh
npruoOpeTaembie npu
U3y4YeHUH OMOJIOTUU 3HAHUS
U YMEHHUS TpHU pElIeHUH
npo0JieM,  CBSI3aHHBIX  C
palMOHAIILHBIM
IPUPOIONIOIB30BAHUEM
(cobmoaeHue paBuJl
MOBEJICHUSI B MPHUPOJE,
HaIpaBJICHHBIX Ha
COXpaHEHUE paBHOBECUS B
AKOCHCTEMAX, OXpaHy
BUJIOB, HKOCUCTEM,)
ouocdepn);

AKTUBHOE HEIPUATHE
JICUCTBUM, MIPUHOCSIINX
Bpen OKpY>Karolen
IIPUPOAHON Cpene, YMEHHUE
MIPOTHO3UPOBATh
HeOJIaronpusTHHIE
JKOJIOTHYECKHUE
MOCJIEJICTBUS
npeANTPUHUMAEMbIX
JNEUCTBUM U MPENOTBPAIIATH
ux;

HaJu4ue  Pa3BUTOIO




HKOJOTHYECKOIr0
MBIIIJICHUS, YKOJIOTMYECKON
KYJIbTYPBHI, OIIbITA
JIEATEIIbHOCTH
YKOJIOTMYECKOMU
HANpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCI HMH B
I103HABATEIILHOM,
KOMMYHHUKAaTUBHOU u
COLIMAJIbHOM IIPaKTUKE,
FOTOBHOCTH K Y4YacCTHIO B
IIPAKTUYECKOMU
JIEATEIIbHOCTH
AKOJIOTMYECKOM

HaIlpaBJICHHOCTH,
MpaKkTUKymbl, HabaoaeHus,
beceapbl.

Opranu3mel 1 cpefja 0OuTaHus

1.5

POIII

OCO3HAaHHE
TJI00QJIBHOTO Xapaxkrepa
AKOJIOTHYECKUX MPoOJieM U
IIyTEeU UX peLICHUS,;

CIIOCOOHOCTH
UCIIOJIb30BATh
npruoOpeTaembie npu
U3yYeHUU OMOJIOTUU 3HAHUS
U yMEHUS TIpH PEIICHUU
npoOJieM,  CBSI3aHHBIX  C




palroOHaIbHBIM
MIPUPOJIOTIOJIb30BAHUEM
(cobmoneHue IpaBuUI
MOBEJCHUA B  MPUPOJE,
HaIpPaBJIECHHBIX Ha
COXpAaHEHHE pAaBHOBECHUS B
9KOCHUCTEMAX, OXpaHy
BHUJIOB, DKOCHCTEM,
o6uocdepn);

AKTUBHOE HEMPUATHE
JICUCTBUM, MIPUHOCAIIUX
BpE OKpY Karolen
MPUPOIHON Cpele, YMEHUe
MIPOTHO3UPOBATH
HEeOIaronpusITHbIE
AKOJIOTUUYECKHE
MOCJICACTBUS
PEAIPUHUMAEMBIX
JNEVUCTBUU U MIPENOTBPALATH
HX;

HAINYUE  Pa3BUTOTO
DKOJIOTHUYECKOTO
MBIIIJICHHUS, YKOJOTHYECKOM
KYJIBTYpBHI, OITBITA
JIeATEIIbHOCTH
AKOJIOTUYECKOM
HaIMpaBJICHHOCTH, YMEHUS




PYKOBOJACTBOBATbCSI WMHU B
IM03HABATEIILHOM,
KOMMYHHUKAaTUBHOU 51
COLIMAJIbHOM MPaKTHUKE,
FOTOBHOCTH K Yy4YacCTHIO B
MPaKTUYECKOU
JIeSITEIbHOCTH
AKOJIOTUYECKOM

HaIpaBJICHHOCTH,
MpakTuKymbl, beceabl.

DKOJIOTHS BUJOB U TOMYJISIIAN

0.5

POIII

OCO3HaHUe
rJ1I00aJIBHOTO Xapaxkrepa
AKOJIOTHYECKUX MpoOJieM U
IIyTEeU UX pEeLICHUS,

CIIOCOOHOCTD
UCIIOJIb30BaTh
npruoOpeTaembie npu
U3y4YeHUH OMOJIOTUU 3HAHUS
U yMEHUS TIpH PEIICHUHU
npo0JsieM,  CBSI3aHHBIX  C

palMoOHaAIbHBIM
IIPUPOAOIIOIH30BAHUEM

(cobmoaeHne paBuJl
MOBEACHUS B  TPUPOJE,
HaITPaBJICHHBIX Ha

COXpPAaHCHHUC PABHOBCCHA B
9KOCHUCTCMAX, OXpaHy|




BH/JIOB, 3KOCHUCTEM,
ouocdepn);

AKTUBHOE HENPUATHE
JICUCTBUM, MIPUHOCALINX
BpEn OKpY’Karouen
IIPUPOHOU CpeAE, YMEHHE
IIPOTHO3UPOBATH
HeOJIaronpusTHHIE
3KOJIOTUYECKUE
MOCJIEICTBUSA
MPENPUHUMAEMBIX
JEUCTBUM U MPEAOTBPALIATH
uXx;

HaJlM4u€  Pa3BUTOIO

9KOJIOTHYECKOTO
MBIIIJICHUSI, YKOJOTMYECKOU
KYJbTYpHI, OIIBITA
JIeSITEIbHOCTH
HKOJIOTMYECKON

HAIIPpAaBJIICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMHU B
II03HABATEIILHOM,
KOMMYHHUKaTHUBHOMN "
COLIMAJIbHOM IIPaKTUKE,
TOTOBHOCTM K YYacTHIO B
IIPAKTUYECKOU
NEeSATENBHOCTH




IKOJIOTHYECKOU

HAIIPaBJICHHOCTH,
Beceabl, HabnoaeHus,
MPaKTUKYMbI.

DKoJIorusg cOO0IECTB. DKOJIOTHUECKUE
CUCTCMBI

12

0.5

POIII

10

buocdepa — rinobanbHas s3kocuctema

POIII

OCO3HaHHE
rJ100aJIBHOTO XapaxkTepa
AKOJIOTHYECKUX MPOOJIEM U
IyTEU UX PELICHUS;

CIIOCOOHOCTD
UCII0Ib30BaTh
npuoOpeTaembie npu
M3YYECHUU OMOJIOTUU 3HAHUS
U YMEHHUS TNpH pEUICHUU
npoOiieM, CBSI3aHHBIX €
palroOHaIbHBIM
MPUPOJIONIOIB30BaHUEM
(cobmroienue paBUJl
NOBEJICHUSI B  MPHUPOJE,
HaIPaBJICHHBIX Ha
COXpaHEHHE paBHOBECHUS B
JKOCUCTEMAX, OXpaHy
BUJIOB, DKOCHUCTEM,
ouocdepn);

AKTUBHOE HEIMPHUATHE
JIEUCTBUMN, MIPUHOCAIIUX




Bpe.l OKpYyXaroueu
IIPUPOAHOM CpENE, YMEHHUE
MIPOTHO3UPOBATh
HeOIaronpusTHbIC
9KOJIOTHUECKHE
MOCJICACTBUS
MpeANPUHUMAEMBIX
JIEVUCTBUU U MIPENOTBPAIATH
UX;

HaJIN4ue Pa3BUTOTO

9KOJIOTHYECKOTO
MBIIIJICHUS, YKOJOTMYEeCKON
KYJIbTYPHI, OIIBITA
JIeSITEILHOCTH
AKOJIOTUYECKOM

HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMHU B
II03HABATEIbHOM,
KOMMYHHUKAaTUBHOU 151
COLIMAJIbHON IIpaKTUKE,
TOTOBHOCTM K YYacTHIO B
MIPAKTUYECKOMN
NEATEIbHOCTH
JKOJIOTUYECKON

HaHpaBHeHHOCTI/I;
Ounanoru, npoeKTsbl, beceapi.

11

UYenoBek 1 OKpysKaromas cpeia

POIII

ITOHUMAaHHUC




crietupuK OUOJOTUM Kak
HAayKHd, OCO3HAHUS €€ pPOJIU

B dbopmHpoBaHUY
paIoHAIBHOTO  HAYYHOTO
MBIIIIJICHUS, CO37aHUN

IIEJIOCTHOTO TIPEICTABIICHUS
00 OKpy:KaromeM MHpe Kak
O  CIWHCTBE  TIPUPOIBI,
yeloBeka W oOIecTBa, B
O3HAHUH IPHUPOJTHBIX
3aKOHOMEPHOCTEN 51
peueHuu I EY
COXpaHEHHUs  MPHUPOIHOTO
paBHOBECHS,
yOeXIEHHOCTh B
3HAYUMOCTH OHOJIOTHH IS
COBPEMEHHOMU
UBUIA3AIMH: 00ECTICUCHNs]
HOBOT'O YpPOBHS pa3BHTHs

METUIINHEI, Co37aHue
MEPCTIEKTUBHBIX
OMOTEXHOJIOTHH,
CIIOCOOHBIX peumiarhb
peCypCHBIE poOIeMbl
pa3BUTHS YeJIOBEUECTBA,

IIOMCKa IIyT€W BBIXOJA U3
rJI00aTbHBIX




AKOJIOTUYECKUX MPOOJIeM U
oOecrieueHus Tepexoqa K
YCTOMUYHUBOMY  Pa3BUTHIO,

parmoHAIIBHOMY
UCIIOJIb30BAHUIO

MPUPOIHBIX  PECYpCOB U
(hopMUPOBAHUIO HOBBIX

CTaHAApTOB KU3HH;
3aMHTEPECOBAHHOCTD B
MOJIy4YEHUH OMOJIOTHYECKHUX

3HAHUU B LEJIAX
ITOBLIIIEHHS oo111eN
KYJBTYPBI, €CTECTBEHHO-
HAay4YyHOU I'PaMOTHOCTH, Kak
COCTaBHOM YacTH
GyHKIIMOHATBHON
rPaMOTHOCTH
oOyuarommxcs,
dbopmupyemoit npu

M3y4eHUHN OMOJIOTHH;
MOHUMAaHUE CYIIHOCTH

MCTOJ0B ITIO3HAaHMUA,
HCIIOJIB3YCMBIX B
CCTCCTBCHHBIX HayKax,

CITIOCOOHOCTH HCIIOJIL30BAThH
noJiydyaeMbple 3HAHUSA s
aHaM3a W OOBSACHEHUS




SIBJICHUI OKPY’KaroIIero
MHpPA W TPOUCXOASIIUX B
HEM M3MEHEHUM, YMEHHE

nenaTh 000CHOBaHHBIC
3aKJIIOUEHUSI Ha  OCHOBE
Hay4HbIX ¢akToB "
UMEIOIINXCA  JTAHHBIX €
IEJIBIO HOJTY4YCeHHUS
JIOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTB
CaMOCTOSITENIbHO
UCTOJIb30BaTh

OMOJIOrMYECKHE 3HAHUS IS
peneHns npobiem B

peaTbHBIX YKU3HEHHBIX
CUTYaITUsX;

OCO3HAaHHE IIEHHOCTH
Hay4YHOU NEATENLHOCTH,
TOTOBHOCTh  OCYIICCTBIISAThH
MIPOSKTHYIO 51
HCCJIEI0BATEIbCKYIO
NEATENLHOCTD
WHIMBHTyaJIbHO " B
rpymie;

TOTOBHOCTD 51
CIIOCOOHOCThH K

HENPEPHIBHOMY




00pa3oBaHUIO U

caM000Opa30BaHHIO, K
AKTUBHOMY TIOJTyYCHHEO
HOBBIX 3HAHUU 10

OMOJIOTUHU B COOTBETCTBUU C
JKU3HEHHBIMU

NOTPEeOHOCTSIMHU.
Bece,u,bl, Ananorun, NnpoekKThbl.

12

PesepBHOE Bpems

POIII

OBIIEE KOJIMYECTBO YACOB 110

[NPOTPAMME

102

7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoibHbIe
padoThbI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbBIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

BI/IOJ'IOFI/H[ KaK KOMIIJICKCHas
HayKa M KaK 9acTh COBPEMEHHOTO
oOmiecTBa

POl

JKuBrle cucTeMBI M UX CBOMCTBA

ypOBHeBaH OpraHu3anusa )KUBbIX
CHUCTEM

Hcropust OTKpBITUS U U3YYEHUS
KieTku. Kietounas teopust

POIII

Meroasl MOJIEKYJIIPHON U
KJIETOYHOM OHOIOTHH.
[TpakTyeckas padora
«3yueHne MeTo0B KIETOYHOMN
ouonoruu (xpomarorpadus,
anexTpodopes,
mudepeHnraIbHOe
uentpudyruponanue, [TLP)»

0.5

POIII

XUMHUYECKUN COCTAB KIIETKHA

MuHepanbHbIe BElIecTBa KIETKH,
UX OMOIIOTUYECKask POJIb

OpraHndeckre BENIeCcTBa KICTKU
— Oenku. JJaboparopnas padota

0.5




«ObHapyxeHue OEIKOB C
MOMOIUIbIO KaYeCTBEHHBIX
peaxkuuin»

CoiicTBa, KIaccupUKaM U
byHKIIMN O0CITKOB

10

OpraHqucxne BCIICCTBA KIICTKHU
— YIJICBOAbI

11

OpFaHI/ILIeCKI/Ie B€IICCTBA KIICTKH
— JIMITKUJbI

12

Hyxnennosslie kucnorst. JIHK n
PHK. JIaGopatopnas pabora
«HccnenoBanre HyKJIEMHOBBIX
KHCJIOT, BBIJICJIEHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY

0.5

13

Crpoenue u pyskiyn ATO.
Hpyrue nykneosuarpudochatsr
(HT®)

14

CexBenupoBanue JIHK. Meroabl
T€HOMUKHU, TPAHCKPUIITOMUKH,
MIPOTEOMUKH

15

MeToapl CTPYKTYpHO# OHOTI0THI

16

Tunel KIEeTOK.
[Ipokapuornueckas Kjierka

17

CrpoeHue 3yKapuoTHYECKOU
kietku. [Ipakrudeckas pabora
«M3y4yeHue CBOMCTB KIETOYHOU
MeMOpaHbD»

0.5

18

[ToBepXHOCTHBIN anmmnapat KIETKH




19

OnHoMeMOpaHHbIE OPTraHOU/IbI
kietku. [IpakTudeckas padora
«M3yveHune nBUKCHUS
IIUTOILIA3MbI B PACTUTEIIbHBIX
KJIIETKaxX»

0.5

20

[TomyaBTOHOMHBIE OPraHOWIbI
KJIETKW: MUTOXOHJIPHH,
mactuapl. JlabopaTopHas pabora
«HMccnenoBanue mia3mMonan3a u
JIeTIIIa3MOJIM3a B PACTUTENbHBIX
KIIETKaX»

0.5

21

HememOpanHubie opraHon bl
KIICTKH

22

Crpoenue u GpyHKIUH sapa

23

CpaBHUTENIbHAS XapaKTEPUCTUKA
KJIETOK 3yKapHoT. JlabopaTopHas
pabota «M3ydyeHue cTpoeHHs

KJIETOK Pa3JIMYHbIX OPraHU3MOB

0.5

24

AcCUMMIIALNA U IUCCUMMIISLINS
— JIB€ CTOPOHBI MeTaboJIn3Ma.
Turner oOMeHa BelecTs.
JlaGopatopHas pabota
«M3ydyeHne kaTaaIuTH4eCKON
aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIasbl WIn
KaTaJia3bl)»

25

DepMeHTaTUBHBIN XapaKTep
peaKuuii KJIETOYHOTO
MeTtabonusma. JlaboparopHas

0.5




pabota «3yuyenue
(epMEHTAaTHBHOTO pacUICTIICHUS
HepoKCHaa BOJOPOA B
PaCTHUTENBHBIX U )KUBOTHBIX
KJIIETKaxX»

benku-akTuBaTopsl U O€NKU-

26
WHTUOUTOPBI

7 ABTOTpO(DHBIH THIT 0OMEHa
BELIECTB

28 dortocuHTE3
Xemocunres. JlaboparopHas

29 pabota «CpaBHEHHE MPOIECCOB 0.5
(hoTOCHHTE3a U XEMOCHHTE3a)
AHas’poOHBIE OpraHu3Mbl. Buiel

30 opoxenus. JlaboparopHas
pabota «CpaBHEHHE MPOIECCOB
OpOXKEHUS U JBIXaHUS»

31 AdpoOHBIE OpraHu3MBbl. JTarbl
HHEPreTHYECKOro oOMeHa
DHeprusi MeMOPaHHOTO

1 rpajaueHTa npoToHoB. CuHTe3
AT®: padora mporonHoit ATD-
CHHTa3bI

33 Peaknum MaTpu4HOro cHHTE3a

34 Tpanckpunuus — MaTpUYHBIN
cunre3 PHK

35 Tpaucnanus u e€ sramnbl

36 KonupoBanue aMuHOKHUCTIOT.




Ponb pubocom B GuocuHTE3€
Oenka

Opranu3zanus reHoma y

37 MIPOKAPUOT U DYKapuoT

13 MonekynsipHble MEXaHU3MBI
HKCIIPECCUU TE€HOB Y 3YKapHOT
Bupycel — BHeEKIIeTOUHBIC

19 (GOpMBI )KU3HU U O0HUraTHbIE 0.5
napas3utsl. [Ipaktuueckas padota '
«Co3anue MoJIelH BUPYCa»

40 Bupycuble 3a0051eBaHus
YEJIOBEKA, )KUBOTHBIX, PACTCHUM

A1 Hanorexnonoruu B 6uonoruu u
MEJUIIMHE

42 JKUu3HEHHBIN IUKIT KIIETKHA

43 Martpuunsiii cuares3 JHK
Xpomocomsl. JlaboparopHas

44 pabota «M3ydyeHne XxpoMocoM Ha 0.5
TFOTOBBIX MUKpOIIpErapaTax»

45 Jlenenune KJIETKH — MHUTO3
Tune! knerok. Kapuokunes u
nuTokuHe3. JJabopaTopHast

46 pabora «Habmoienue Muto3a B 0.5
KJIETKaX KOHYMKa KOpeIlIKa JyKa
(Ha roTOBBIX MUKpOIIpernapaTax)»

47 Perysnsiiius >KM3HEHHOTO LUK
KJIETOK

48 Opranusm Kak €IMHOE 11eJI0e




Txanu pacrenuii. JlJabopaTopHas

49 paborta «M3yueHnune TkaHeu 1 0.5
pacTeHuin»

TkaHuU KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnast pabota 1 0.5
«M3yueHune TkaHeH KUBOTHBIX»

Opransl. CucTteMbl OpraHoB.

51 JlaGopatopHnast pabora | 0.5
«M3yueHune opraHoB IIBETKOBOTO '
pacTeHus»

52 Omnopa Tena OpraHu3MoB 1

53 JIBrKEeHNE OpraHn3MOB 1

54 IInranue opranu3smMoB 1
[TuTanue MO3BOHOYHBIX

55 KUBOTHBIX. [IniieBapuTenpHas 1
CUCTEeMa YelloBeKa

56 JlpIxaHue OpraHu3MOoB 1

57 JIpIxaHue MO3BOHOYHBIX :

KUBOTHBIX U 4YEJIOBEKA

53 Tpancnoprt BemecTs y |
OpraHU3MOB
KpoBeHocHas cuctema

59 MO3BOHOYHBIX )KUBOTHBIX U 1
YeJioBeKa

60 Boinenenue y opranusmMon 1

61 3ammrTa y OpraHu3MOB 1

62 NMMyHHas cucTeMa 4enoBeKa 1

63 PaznpaxumMocTts u perynsiuus y 1




OpraHu3MOB

64

I'ymopanbHast peryasuus u
SHIOKpPUHHAs CHUCTEMA
KUBOTHBIX U YEJIOBEKA

65

DopMbI pa3MHOKEHUS
OpraHU3MOB

66

[TonoBoe pa3zmMHOKEHUE

67

Metios

68

I"ameTorenes. O6pazoBanue u
pa3BUTHE MOJIOBBIX KJIETOK.
Jlaboparopnas pabota

« 3y4eHune cTpoeHHs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

69

NunuBunyansHOE pa3BUTHE
OpraHU3MOB — OHTOTCHE3

70

3akJajKa OpraHoB U TKaHEeH u3
3apOJAbIIICBLIX JIUCTKOB

71

PocT u pa3zBuTHE )XUBOTHBIX.
JlaGopatopHnas pabota
«BpIsBIEHNE IPU3HAKOB
CXOJICTBA 3apOJIbIIEH
MTO3BOHOYHBIX JKHBOTHBIX)»

0.5

72

PazMHoOXeHHe U pa3BUTHE
pacrenuii. Jlaboparopnas pabota
«CTpoeHue opraHos
Pa3MHOXKEHHUS BBICIITHX
pacTeHuin»

0.5




73

Uctopus cranoBiIeHUS 1
pPa3BUTHS T€HETUKH KaK HayKH

74

OCHOBHBIE ITOHITUSA U CUMBOJIBI
reaetuku. JlaboparopHas pabota
«Jlpo3oduina kak 00BEKT
TEHETUYECKUX UCCIICTOBAHUIN

0.5

75

3aKOHOMEPHOCTH HaclleI0BaHHs
NPU3HAKOB. MOHOTUOpUIHOE
ckpeuBanue. [IpakTiuueckas
pabota "U3ydyeHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKpPEIINBAHUS
y apo3oduier"

0.5

76

ILuTonoruyeckue OCHOBBI
MOHOTUOPHUAHOTO CKPEIIUBaHUS

77

AHnanuzupyroniee cKpeuuBaHue.
Henonnoe nomunupoBanue

78

JuruOpuaHoe CKpelnBaHue.
[IpakTrueckas padora
«M3yueHue pe3ynbpTaToB
TUTUOPUTHOTO CKPEUTUBAHUS Y
Apo30(UIbD

0.5

79

[uTonormyeckre OCHOBBI
JTUTHOPUTHOTO CKPEIIMBAHUS

80

CreruieHHO€E HACJIEI0BaHIE
MPU3HAKOB

81

XpOoMOCOMHasi TEOpHs
HACJIEJICTBEHHOCTH

82

T'eneTuka nonia




83

T'eroTun Kak nejaocTHas cucTeMa

84

I'eneT4ecKkuii KOHTPOIb
pa3BUTHUS PACTCHUH, )KUBOTHBIX U
YeJI0OBEKa

85

N3MeHUYnBOCTD MpU3HAKOB. Buibl
U3MEHYUBOCTU

86

MoaudukanroHHas
N3MEHYUBOCTH

87

BapuauuonHslii pan u
BapUallMOHHAs KpUBasl.
Jlaboparopuas pabora
«Uccnenosanue
3aKOHOMEPHOCTEM
MOIU(PUKAITIOHHOM
n3meHunBocTH. [locTpoenue
BAPUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»

0.5

88

I'emoTnnnueckass H3MEHYHUBOCTb.
KoMOnHaTHBHAs U3MEHYHMBOCTH

89

MyTanuoHHast ©3MEHYUBOCTb.
[IpakTuueckas pabora « MyTtauuu
y Apo30(duiiel (Ha TOTOBBIX
MHUKpOIIpenaparax)»

0.5

90

BaKOHOMepHOCTI/I MYTAallMUOHHOT'O
npoiiecca. DMUTeHETHKA U
SIUTI'CHOMHUKA

91

I'eneTnka yenoBeka.
ITpakTryeckas padora

0.5




«CocTaBiieHre U aHAIN3
POAOCIOBHOM

92

MeTtoasl METUIIMHCKON T€HETUKHA

93

3HaueHne MEIUIIMHCKON
T€HETUKH B MPEIOTBPAIICHUH U
JICYSHUHU T€HETHYECCKUX
3a00JI€BaHNM YEIOBEKA

94

OCHOBHEI€E TOHATHUS CCJICKIINU.
Jlaboparopnas pabota
«M3y4eHune copToB KyIbTypHBIX
pacTeHuii ¥ TOPOJI JOMAITHUX
KUBOTHBIX)»

0.5

95

MeToapl CeNeKIIMOHHOM pabOTHI.
Jlaboparopnas pabota
«M3ydyeHne MeTo10B CeNeKInn
pacTeHun»

0.5

96

JIOCTHIKEHHMSI CEJIEKIIMU PACTEHUI
1 )KUBOTHBIX. [IpakTHueckas
pabora «[IpuBrBKa pacTeHUI»

97

CoxpaHeHue, n3y4eHue u
WCTIOJIb30BAaHUE TEHETUIECKUX

pecypcoB

98

buoTtexHonorus kak Hayka u
OTpaciib MPOU3BOJICTBA.
[TpakTyeckas padora
«M3ydeHne 0o0HEKTOB
OMOTEXHOJIOTHI

0.5

99

OcHOBHbIE HaNpPaBICHUS




CUHTETUYECKOM OMOJIOTHH

XpOMOCOMHaSI U I'CHHas

100 1
WHXEHEpUs
101 Menunmackre OMOTEXHOJIOT I 1
PesepsHblii ypok. IloBTopeHnue,
102 | 006001menne, cucTeMaTHu3aIns 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 13.5

[NPOTPAMME




11 KITACC

Ne
n/m

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbIE
nudposbie
oOpa3oBaTeJibHbIEC

pecypchl

OBontoronHas teopus Y.
JapBuHa

JIBMKYILME CHIIbI DBOJIIOLIUU
BU10B 110 Y. /lapBuHy

boprba 3a cymecrBoBanue,
€CTECTBEHHEIN U
UCKYCCTBEHHBIH 0TOOP

PopMHUpPOBAHNE CUHTETUYECKON

TEOPHH IBOJIOIHH

DTansl HBOIOIHOHHOTO
MpoIecca: MUKPOIBOIIIONHS U
MaKpOIBOJIOIHS

HOHyJ’IHI_[I/IH — JJICMCHTAapHaA
CAHUIa 3BOJIIOIINN

3aKOH TeHETHYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. JlaboparopHas
pabota «BrisiBiIcHUE
W3MEHUYUBOCTH y ocobeit
OJTHOTO BHJIa»

0.5

DneMeHTapHbIe (PaKTOPHI
IBOJIOIUH




Dddext ocHoBarens. Dpdext
OyTBUIOYHOTO TOPJIBIIIKA

10

Murpauuu. M3omsaaun
MOTYJISIIHI: Teorpaduaeckas,
Omoornaeckas

11

EctectBennslit oT60p —
HANPABIAOMUN (HaKTOp
3BOJIIOLIUU

12

[TonoBoii oT60p

13

[TpucnocobaeHHOCTD
OpPraHU3MOB KaK pe3yJbTaT
MHUKPO3BOJIIOIUH.
Jlaboparopnas pabota
«M3yuenune apomopdo30B 1
WJIMOAJIANTAllMN y paCTeHUM U
YKUBOTHBIX)»

0.5

14

[Tpumepst npucnocobaeHuit y
OpPTaHU3MOB:
MOP(OJIOTHYECKHE,
bu3noIorHUecKue,
OMOXMMUYECKUE,
noBeeHueckue. JlabopaTopHas
pabota «IIpucnocobneHus
OpPTaHHU3MOB H UX
OTHOCHTEIbHAS
11e7IECO00Pa3HOCTHY

0.5

15

Bun, ero xpurepuu u
CTpyKTypa. JlabopaTopHas
pabota «CpaBHEHHE BUIOB MO

0.5




MOP(OJIIOTHIECKOMY
KPUTEPHIO»

16

CrpykTtypa Buza

17

BunoobpazoBanue kak
PE3yJIbTaT MUKPOIBOTIOIIMH

18

CBsI3p MUKPO3BOJIIOLMH U
AIUIEMUOJIOTHH

19

Makpo3Bosronusi.
ITaneoHTOIOrNYECKHE METOABI
W3yYEHUS SBOJIIOIUU

20

buoreorpaduyeckue MmeToab
W3YYECHHUS SBOJIOIUH

21

OMOpPHOIOTHYECKUE 1
CpaBHHUTCIbHO-
MOP(OJIIOTHUECKUE METOTBI
M3yYEHUS IBOJIIOLIUU

22

MonekyIapHO-T€HETUYECKHUE,
OMOXUMUYECKHE U
MaTeMaTHYECKUE METOIbI
W3YYEHHUSI SBOJIOINH

23

OOu1re 3aKOHOMEPHOCTH
ABOJTIOLIMN

24

AnantuBHas paauanys.
HepaBHoMepHOCTh TEMIIOB
SBOJIIOIAHU

25

HayuHnble runoressl
MIPOUCXOXKACHUS KU3HU Ha
3emie




26

I[OHay‘-IHI)IG IpEaACTaBJICHUA O
3apOXKACHUHA )KU3HU

27

OCHOBHBIE ATaITbI
HEOPraHUYECKOUN 3BOFOLIUHI

28

I'nnoTe3sr 3aPOKIACHHUA )KU3HU

29

HcTopus 3emiu 1 MeTOIbI €€
uzydenus. JlaboparopHas
pabora «M3yueHnue u onrcaHue

HCKOITAa€MBbIX OCTAaTKOB APCBHUX]

OpraHu3MOB»

0.5

30

HaganpHbIe TaIms!
OpraHr4Y€CKOM IBOJIOLUU

31

OBOMIOLUS 3YKapUOT

32

OCHOBHBIE 3TaIlbl BOTIOIUI
PacCTUTEIBLHOTO MHpA.
ITpakTnyeckas pabora
«M3yuenune ocobeHHOCTEH
CTPOEHHUs PaCTEHUH PA3HBIX
OTZIEIIOB

0.5

33

OCHOBHBIE 3TaIbI 9BOJJIOIINH
JKUBOTHOI'O MHpa

34

DBOJTFOLINS )KUBOTHBIX.
[IpakTuueckas pabora
«M3ydenne ocobeHHOCTEH
CTPOCHUSI TIO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

PazBurie xu3Hu Ha 3eMie 110
3paM U epHUOIaM




36

MaccoBble BBIMUPaHUS —
9KOJIOTUYECKUE KPU3HCHI
IPOILLIOTrO

37

CoBpeMeHHBIN IKOJIOTHYECKUN
KpU3HUC, €T0 0COOEHHOCTH

38

COBpCMeHHaH CHUCTCMa
OpraHn4ceCKOro mpouuIoro

39

OCHOBHBIE CHCTEMaTHYECKHE
IpyNIbl OPraHU3MOB

40

AHTpOII0JIOTHS — HayKa O
4eJIOBEKe

41

Pa3Butue npencrasieHui o
MIPOUCXO0XKICHUU YEI0BEKa

42

Mecto yenoBeka B cCUCTEME
OpraHM4eCcKOro MUpa.
Jlaboparopnas pabota
«M3yuenune ocobeHHOCTEH
CTPOEHHUs CKEJIETA YEI0BEKA,
CBSI3aHHBIX C
MPSIMOXOKICHUEM»

0.5

43

JIBIOKYIIIME CHUITBI
aHTpOTOreHe3a

44

CooTHolieHrne 6MOIOrHYEeCKUX
U COLMAIbHBIX (PAKTOPOB B
aHTPOIIOreHe3e

45

OCHOBHBIE CTaUH
aHTPOTIOTCHE3a

46

ITameoreneTuka u




naJe€or¢cHoMumuKa

47

DBOIOIHUSA COBPEMEHHOIO
YeJI0BeKa

48

UYenoBeueckue pachl.
[IpakTuueckas pabora
«/3ydeHne 3K0JI0rnuecKrX
ajanTaiuil 4eJoBeKay

0.5

49

MexIUCIUTIITMHAPHBIE METO/IbI
AHTPOTIOJIOTUH

50

3apokJIeHUE U pa3BUTUE
HKOJIOTUH

51

MeTobl 9KOJIOTHH.
JlaGopatopHas pabota
«M3yuenne MeTo10B
9KOJIOTUYECKHUX UCCIIETOBAHUID)

0.5

52

3HaueHNE YKOJIOTHUSCKHX
3HAHUU 71 YeJIoBeKa

53

Dkosnoruueckue GpakTopsl

54

Abuotnueckue Gaxktopsl. Cer
KaK dKOJIOTUYeCKuil hakTop.
Jlaboparopnas pabota
«BpIsgBIIEHNE TpUCTIOCOOIEHNI
OpPTaHU3MOB K BITUSTHHIO CBETa

0.5

55

AbuoTtnueckue GpaxkTopsl.
Temneparypa kax
IKOJIOTHYECKUH (HaKTOP.
Jlaboparopuas pabota
«BpIsIBIEHNE TPUCTIOCOOICHUI

0.5




OpPraHU3MOB K BIIUSHUIO
TEMIIEPATYPbI»

56

AbuoTtnueckue GpaxkTopsl.
BrnaxxHOCTB KaK 3KOJIOTHYECKUI
dakrop. JlabopaTopHas padora
«AHAaTOMHYECKHE OCOOCHHOCTH
pacTeHui U3 pa3HbIX MECT
oOuTaHus»

0.5

57

Cpensl 00MTaHUSI OPraHU3MOB

58

buonornueckue PUTMBI

59

XKuznennsie Gpopmer
OpPTraHU3MOB

60

buotuyeckue akTopsl

61

3HaueHne OMOTHYECKUX
B3aUMOJCUCTBUHN I
CYIIIECTBOBAHMS OPraHU3MOB B
cpene oOuTaHus

62

DKOJIOTUYECKHE
XapaKTePUCTHKH TIOITYJISIIAN

63

OCHOBHBIE TTOKa3aTeIIN
TOTYJISIIIAH: YUCIICHHOCTb,
IJIOTHOCTB, BO3pAacTHAS U
MIOJIOBAst CTPYKTypa

64

OcHOBHBIC TTOKA3aTEIN
MOIYJISILUN: POKIAEMOCTb,
MPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALINU

65

DKoslornyeckas CTpyKTypa




MmomnyJrsinuu

JluHaMuKa MOIyJIsinuu U €€

66
peryIIsius
KpuBsbie pocta ynicieHHOCTH

67 nonyisiuun. Kpusbie
BBDKHBAHUS
DKoJIorHyYecKast HuIla BUa.

68 Jlaboparopnas pabota 0.5
«IIpucnocobnenus cemsiH ’
pacTeHHii K pacCcesIeHUuIo»

69 Bun xak cucrema nomysisuui

70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTpAUi YKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB —
OnoIIEHO03

7 DKocucTema Kak OTKpbITast
cucreMa

7 KpyroBopot BelecTB 1 moTok
SHEPIUU B 3KOCUCTEME

74 OcHoBHbIE TIOKa3aTeNN
HKOCHCTEMBI

75 DKOJ0rM4€ecKHe Nupamu bl

76 W3menenus coob1iecT —
CYKIIECCHH
[IpupoHBIE 3KOCUCTEMBI.

77 DKOCUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOPE 1 OKEAHOB

78 [IpupoiHbIE 5KOCUCTEMBI.




DKOCUCTEMBI TYHJIP, JIECOB,
CTEIEH, MMyCThIHb

79

AHTpOHOFeHHBIe 9KOCHCTCMbI

80

Ypb6osKocHuCTEMBL.
[TpakTnyeckas padora
«M3yueHue u onucaHue
ypOOIKOCUCTEMBD»

0.5

81

3aKOHOMEPHOCTH
(hopMHUpOBaHHSI OCHOBHBIX
B3aUMOJICVCTBUI OPraHW3MOB B
JKOCUCTEMAX

82

MexaHU3MBI BO3JECHUCTBHUSI
3arpsi3HEHUIN pa3HbIX TUIIOB HA
cyOOpraHu3MEeHHOM,
OpraHU3MEHHOM,
MOIYJISALUOHHOM U
3KOCUCTEMHOM YPOBHSX

83

buochepa —
oOmerIaneTapHas 000JI09Ka
3emiau

84

VYuenne B. U. Bepnaackoro o
ounocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHUS OHOCHEpHI

86

KpyroBopoTs BemniecTs u
OMOreOXMMHYECKUE ITUKIIBI

87

3oHankHOCTE OHoChepHI.
OcHOBHbIE OMOMBI CyIIN




88

YcTolunBocTh Guochepsl

89

OKOJIOTUYECKHE KPHU3UCHI U UX
MIPUYINHBI

90

Bo3szaeiicTBrue yenoBeka Ha
ouochepy

91

AHTpPONIOT€HHOE BO3/ICHCTBHE
Ha PaCTUTEJIbHBIN U KUBOTHBIN
MHUP

92

Oxpana npupozsl

93

OCHOBHbIE TPUHIUIIBI
YCTOWYUBOTO Pa3BUTHUS
YeJI0OBEYECTBA U IPUPO/IBI

94

PammonansHoe
MIPUPOJIONIONBE30BAHUE U
cOXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpaszus 3eMiun

95

O06006mIeHne TI0 TeMe
«MuKkposBoIOIUSA U €€
pE3YJIbTATHI»

96

O0600111EHIE 10 TEME
«Maxkpo3BOJIIOIHS U €€
pe3yabTaThI»

97

O0600111€HIE IO TEME
«IIpoucxoxxaeHne u pa3BUTHE
’KU3HU Ha 3eMiie)

98

O06001IeHE 110 TEME
«IIporcxoxacHHE YeIOBeKa —
AHTPOIIOTCHE3Y




O06001eHune o Teme
99 «JKOJIOTUA — HayKa O

B3aMMOOTHOIICHUAX
OpraHu3MoOB»

O0600111eHIE IO TEME
100 | «Opranusmsl u cpena
oOuTaHU

O0001eHe 1Mo TEME
101 «IKOJIOTHS BUIOB U
MOy JIALAI

O000111eHIE IO TEME

102 | «buocdepa — rnodanbHas 1
IKOCUCTEMA»
OBHIEE KOJIMYECTBO YACOB 102 75

I10 ITPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorusa. O6mas ouomnorus, 10 knacc/ 3axapos B.b., MamonToB C.I"., Conun
H.U., 3axaposa E.T.; noxn penakuueit 3axaposa B.b., O0miectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO « [PODAY; AxunonepHoe obiiectBo «3naTenscTBo
«IIpocsemienue

* buonorus. O6mas 6uonorus, 11 xkmacc/ 3axapos B.b., MamonToB C.I"., Conun
H.U., 3axaposa E.T.; mox penakiueii 3axaposa B.b., OGmiecTBo ¢ orpanndeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiecTBo «M3aaTenscTBO

«IIpocsemienuey|

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

I1. KanunoBa E.I'., MsirkoBa A.H., PesnukoBa B.3. EquHblii rocy1apcTBEHHbBIN
sk3aMeH 2016 buonorus. YHuBepcanbHbIE MaTEpUAbl I MOATOTOBKU
yuamuxcs / @UIN — M.: Uatenext-Lentp, 2011 — 320 c.

2. Tpenaxop 1o o6mueit Ouonoruu ans ydamuxcs 10-11 kmaccoB u
MOCTYHAOIINX

B BY3bI: TPCHUPOBOYHEBIE 3a/1aun / cocT. M.B. Bricorkas. — Bonrorpan:
Vuurens, 2006 — 148 c.

3. Kanunona I'.C., IlerpocoBa P.A., Hukumosa E.A. Otinunuk EI'D.

buononrusa



/ ®UITU- M.: Untenext-Llentp, 2010 — 256 c.

4. MamkoBa H.H. buonorus. [Toco6ue mis moaroroBku k Equnomy
rocyaapctBeHHOMY 3k3ameny. —CII0.: «Caray; ]I «HeBckuit mpocnekr», 2004
- 192 c.

5. Jlepuep .M. EI'D 2013 buosnorus: rTeMatuyeckre TPEHUPOBOYHBIE 3adaHus /
I".N.JIepuep. — M.: Dkcmo, 2012 — 176 c.

6. Jlepuep I'.1. O6mias 6uomnorus. [loypounsie TecTsl u 3ananus. 10-11 kmacce.-
M.: AkBapuyM, .: [lpoda, 1997 — 160 c., u.

7. Jlepuep .. EI'D 2016 buonorus: Temarndeckiue TPEHUPOBOYHEIE 3aaHuUs /
I'.1.JIepuep. — M.: Dkcemo, 2012 — 176 c.

8. CyxoBa T.C. Tectsl o 6uosioruu. 6-11 ki1.: Yue6Ho-MeToANUECKOE TTOcoOUe /

T.C.CyxoBa. — M. Jlpoda, 1997 — 80 c||

IHHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

 http://bxweb.h10.ru/article biol.shtml (3agaun mo reneruke)

* http://www.licey.net/bio/genetics (3agaun 1Mo reHETUKE)

* http://www.nsu.ru/education/biology/devgen/ (OCHOBBI TCHETUKU U PA3BUTHSI)
* http://www.nsu.ru/education/biology/genetics/ (OCHOBBI T€HETUKH 1 PA3BUTHS)
* http://sbio.info/list.php?c=newsgenet (3aKOHOMEPHOCTH HACICACTBEHHOCTH )
*http://school-collection.edu.ru/catalog/rubr/24¢23892-00ct-2fce-fe72

aSccfc02b52¢c/44741/Ninterface=pupil class=53 subject=29 (MuTepakTuBHbBIC



3a/1ayu 1o

OMOJIOTUHY U IKOJIOTHH )

* http://www.psychology-online.net/articles/doc-482.html (I'enetuka yenoBeka)
* http://n-t.ru/tp/mr/gbc.htm (I'eneruka yenoBexa)

* http://www.msu-genetics.ru/ (I'eHeTHKa yeaoBeKa)

* http://humbio.ru/ (I'eneTuka yenoBeka)

LOP u 20P: 1. Enunas komiexius nudpoBbIX 00pa3oBaTebHBIX PECYPCOB
URL:

http://school-collection.edu.ru/catalog/?subject%5B%5D=29

2. http://www.e-osnova.ru/ - XKypunan «buonorus. Bee qys yuurens!»

3. http://digital. I september.ru — O6mepoccuiickuii npoekT «Illkomna nudposoro
BEKay.

4. http://school-collection.edu.ru - Komnekius nudpoBeiXx 00pa3oBaTeIbHBIX
pEeCypcCoB.

5. http://www .electroniclibrary21.ru - Onexrponnas 6ubnanoreka 21 Beka.

6. http://www.ege.edu.ru - Odunmansuerii nHGopManroHHbIi optan EI'D.

7. http://www.zavuch.ru - Caift qy1s yuutenei.

8. http://ecosystema.ru - DKOJIOTHYECKUN HEHTP « IKOCUCTEMAY.

9. http://letopisi.org - Jleronucwu.

10. http://nsportal.ru - ConnanbHasi ceTh paOOTHUKOB 00pa30BaHUsI.

11. http://proshkolu.ru — becruiataplii IIKOIBHBINA TTOPTAIL|






