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MNOACHUTEJIbBHASA 3AININCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouosorus) Ha
ypOBHE cpeaHero ooOiiero odpa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoannu B Poccuiickoit deaepanumny,
®I'OC COO, Konnenuuu mpenonaBanus ydeOHoOro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (enepaabHoil pabouel mporpaMMbl BOCIIUTAHHUS.

VYyeousiii npeamer «buonorus» yriayOnénHoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMETHOU oOnactu «EcTecTBEeHHO-
HayuyHble mpenMers». CormacHo monoxkeHusm OI'OC COO mpodunbHbIE
yueOHble IpeIMeThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennyanin  oOydeHUsT Ha YPOBHE CpeAHEro ooOmiero oOpa3oBaHUS W
IpU3BaHbl O0ECHEYUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CpPEIHUM
o01KM, cpeTHUM MPodeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTHX Y4YEeOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
PUOPUTETHOE peIIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBS3aHHBIX C MpoQopueHTalMeld O00yYaroluXcsi U CTUMYJIUPOBAHUEM
MHTEpEeca K KOHKPETHOM O0JIaCTM HAyYHOI'O 3HaHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIUHOW, SKOJIOTUEMN, ICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydyebnomy mnpeamety "buonoruss" maér mpencraBieHue o
e M 3ajadax u3ydeHusi yuyeOHoro mpenmera «buonmorus» Ha yriyOn€éHHOM
YpOBHE, onpeensieT 00s13aTeabHoe (MHBApUAHTHOE) MIPEAMETHOE COAep>KaHue, ero
CTPYKTYPUPOBAHHME TIO pa3fesaM U TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEHIYEeT MOCIEAOBATENIbHOCTh HM3YyYEHHs Y4YE€OHOro Marepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwatomuxcsi. B mnporpamme mno Ouosioruu
peanu30BaH MPUHLMI TMPEEMCTBEHHOCTH C HW3Yy4YeHUEM OMOJIOTMM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Onarogapss 4YeMy MOpOCMaTpUBAETCA
HAMPABJICHHOCTh HA  TMOCJEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpHEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTMYECKOTO MBIIUICHHS], MPEJICTABIECHUNH O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaromeu mnpupoaHoit cpene. B
nporpaMme no OHMOJOTMM TaKKe I0Ka3aHbl BO3MOXXHOCTH YYEOHOIro mpeamera
«buonorus» B peanmmszaruu  TpeboBanmit DPI'OC COO k mnIaHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHbIM M TPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GbOpMHpPOBAaHMM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOW  JI€ATEIbHOCTH
00yyYaromuXxcsi MO0 OCBOCHUIO COJIEpXKaHUsSI OHOJOTMYECKOro Oo0pa3oBaHUsl Ha
YPOBHE CpeHero o01ero 0opa3oBaHusl.

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



paciivpeHre U yriayOJjeHue 3HaHUM o0yyarouuxcs O >KMBOM IPHUpOJIE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJOTUM U OHOJOTHUU Ppa3BUTHS,
TeHETUKH, CEICKIINN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yueOHoro mnpeamera «buomorus»y Ha yriayOGieHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLEMY MOTYyYEHHUIO
Ouojormyeckoro  oOpa3oBaHMs B By3aX W OpraHW3alUsX  CPEIHEro
npodeccroHanbHOro 00pa3zoBanusa. OCHOBY €ro cojepkKaHusi COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHWW, TMOJYYCHHBIX TPU H3YYCHHH  OOyYaIOIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3esioB OMOJIOTMHA Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS TONYYarOT pa3BUTHE. Tak,
pacmiMpeHbl U YriayOsjeHbl OHOJOTWYECKHE 3HAHUS O PACTEHHSX, >KHUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME YeNOBEeKa, OOIMMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI IS MOCIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYECHHBIMH OOYYAIOIIMMUCS TMPU HU3YUYEHUU
bu3KKU, XUMHUH, reorpaduu 1 MaTEMAaTUKH.

CrpykTypa mnporpammel no yuyeOHoMmy npeamery "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOUMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE JJI )KUBBIX
CUCTEM Pa3HOTO YPOBHsS OpraHU3alliH, YBOJIONUN OPTaHUIECKOT0 MHUpa Ha 3emiie,
COXpaHEHUsi OHMOJIOTMYECKOro pa3HooOpasusi miaHeTel. Tak, B 10 kiacce
U3y4al0TCsI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWOJOTHH, SMOPUOJIIOTHHU U
OMOJIOTMH Pa3BUTHUS, TEHETHUKU M CEJIEKIUU, OMOTEXHOJOTUU U CHUHTETHUECKOH
OMOJIOTUH, AKTyalIM3UPYIOTCS 3HAaHMS OOydYaroIMXcs MO OOTaHWKE, 300JI0THH,
aHaromMuu, (Qusnonoruu uenoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIIOIIUMOHHOE
y4€HUE, OCHOBBI 3KOJIOTUHU U yUYeHHE 0 Ouocdepe.

VYuebnpiii mnpeamer «buonorus» mpuszBaH  00ecmeunTh  OCBOCHHUE
oOyJaromuMucs: OMOJIOTMYECKUX TEOPUN U 3aKOHOB, WAEH, IPUHLIUIIOB U MPABUIL,
JeXKAaIllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUI O
CTPOCHHH, MHOTOOOPa3sMM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, TOIYJIAINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIONMINXCS HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX
UCCIIEJIOBAHUSIX B OMOJIOTUH, IPUKIAIHBIX aclleKTax OMOJOTHYecKuX 3HaHui. Jliis
pa3BUTHS M TOJAJIEP)KaHUS HMHTEpeca OOydaromMXcs K OHOJOTMM Hapsiay Cco
3HAYUTEIHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPXKaHUH MPOTPaMMBI
1o OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIEHUS W Pa3BUTHUSA
TOM WIM HHOW 00siacTh OWOJIOTMH, BKJIAJOM OTE€YECTBEHHBIX M 3apyOe’KHBIX
yU€HBIX B PELlIEHUE BaXKHEUITNX OMOJIOTHUYECKUX U SKOJOTUYECKUX MPOOIIEM.



Lens u3yuenus yueOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE —
OBJIaJIcHHEe  OOYYAIONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(QPYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pPA3HOTO paHra U MpuoOpeTeHue yMEeHui
UCTIONb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMUU MHTEpECa K OMpEIeNEHHON o0nacTu
npoecCHOHanbHON NIeATeTFHOCTH, CBSI3aHHOW C OHOJIOTHEHW, WM K BBIOOpPY
y4eOHOTO 3aBEeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JoctxkeHue 1enu u3ydeHus yuyeOHoro nmnpeamera «buonorus» Ha
yIriyOJI€HHOM YpOBHE 00€CTIEUMBAETCS PEHIEHUEM CIEIYIOLIUX 3a0a4:

OCBOCHHE OOYYaIONUMHUCS CUCTEMBbI OMOJIIOTHUECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUHU, MHOIoo0pa3uM M OCOOCHHOCTSIX OWOJOTHUYECKHUX CHUCTeM (KJIETKa,
OpraHu3M, MOMYJISLUS, BUJ, OMOTeoLeH03, Onocdepa); 0 BhIJAIOIMUXCA OTKPBITHSIX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYarolMXcsi ¢ METOJAaMH TO3HAHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMUi  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOU U
KJIETOYHOM OHMOJIOTUM, SMOPHOJOTMM U OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEJIEKIINHM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJIOTMH, TaJCOHTOJIOTHH,
JKOJIOTUH);  METOJIaMU  CaMOCTOSITEIBHOTO  MPOBEIEHUS  OMOJOTHYECKHX
uccieoBaHuil B JjabopaTopum M B 1pupone (HabmroleHue, HU3MepeHue,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIAJICHHE OOYyYalOIMMHUCA YMEHUSIMU: CaMOCTOSITEIBHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIOIB30BaTh OMOJOTHYECKYIO WH(OPMALMIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOHN; YCTAaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIUAIbHO-3KOHOMUYECKUMHU M  IKOJOTHYECKUMHU
npo0jeMamMu 4YeJ0BEYECTBa; OLIEHUBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOIIICHUIO K OKpPY’Kalolled NpUpPOIHON cpesie, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO0  OKPYKAIOIIMUX  JIIOAeH; OOOCHOBBIBATH M COOJIOJATH  MEPHI
npoduiakTUKY WHGEKITMOHHBIX 3a00JI€BaHUI, TIPaBUIa MOBEJCHUS B TIPUPOJE U
obecrieueHns: 6€30MaCHOCTH COOCTBEHHOM KM3HENESATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX MPUPOJHOTO M  TEXHOTEHHOI'O  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIEC HAyUHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y 00YyYArONINXCSI MHTEIUVICKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
B IIpoIlecCe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSAMH KM COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOieMaMHu, METOAOJOoruen
OMOJIOTUYECKOTO UCCJIeI0BAHMS, MIPOBEICHHUS AKCIIEPUMEHTATLHBIX
UCCJIEIOBAHNM, PEIICHHs] OMOJIOrMYECKUX 3a7a4, MOACINPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y 00YyYaIOMMXCs [IEHHOCTHOT'O OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOH,
TCHETUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TIOBEJICHUS B TPHUPOJIE;
WHTETPAIlNN €CTECTBCHHO-HAYYHbBIX 3HAHUH;

npuoOpeTeHre  OO0ydYaroIMMHCS  KOMIIETEHTHOCTH B PAIMOHAIHLHOM
IPUPOAOIOIL30BaHUN (COOMIO/IEHNE TpaBUJl TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, DKOCUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXaromux Jojaed (cobmoaeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHU,
oOecrieueHne OE30MACHOCTH JKU3HEACSITEIIbHOCTH B YPE3BBIYAMHBIX CHTYAIHIX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/IaHHMe  YCIOBHH  JUIsl  OCO3HAaHHOTO  BBIOOpa  OOYYarOIIUMUCS
VH]INBUTy aJIbHOU 00pa3oBaTeNbHON TPAaCKTOPHH, CIIOCOOCTBYIOIIIEH
MOCIIeyIONeMy TPO(ECCHOHATEHOMY CaMOOTIPEJCIICHHIO, B COOTBETCTBUHM C
WHIVMBUYaJIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

OO61iee yKca0 YacoB, OTBEJACHHBIX HA M3yYeHHE OMOJIOTUU Ha yTiyOJIEeHHOM
ypOBHE cpeaHero oobiero odpazoBanusi, coctasiser 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJEIO).

Ot6op opraHu3ariOHHBIX (OPM, METOJIOB M CPEACTB OOyYeHHS OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CcHenu@UKU ero COoJep)KaHUs W HAMpaBIEHHOCTH Ha
NPOJIOJDKEHNE OMOJOTMYeCKOro 0o0pa3oBaHHMsI B OpraHHU3aIUsAX  CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTENBHBIM YCIOBHEM MPU 00yUYEeHUU OMOJIOTUH Ha YIIIyOJIEHHOM YpPOBHE
SBJISIETCSl TIPOBEJICHHUE JIA0OPATOPHBIX M TpaKkTUYecKux pador. Takke ydactue
0o0y4Yaronmxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-UCCIIEI0BATENHCKUX PaldoT,
TEMaTHKa KOTOPBIX OMpEIEISIeTCS YYUTEJIeM Ha OCHOBE  HMCIOIIHUXCS
MaTePUATBHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUM.



COJEPXAHUE OBYUYEHUA
10 KITACC

Copnepxxanue TporpamMMbl, BBIIECICHHOE KYpcu8oM, HE BXOAUT B MPOBEPKY
rocyiapctBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buosiorusi Kak HayKka

CoBpemenHas OMOJOTHS — KOMITIEKCHasE Hayka. KpaTkast ucTopusi pa3BUTHS
ouosoruu.  buojmornueckue HaykKd W H3ydyaeMble ~HMH  IPOOJIEMBI.
OyHIaMEHTAJbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHbIC HWCCICAOBAaHUS B
OHOJIOTHUH.

3HadeHne O6WoJoruu B (POPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kaptuHbl mupa. IIpodeccun, cBszanHbie ¢ Ouojorueil. 3HaueHUe OHUOJOTHHM B
MPAKTUYECKON JEATEIILHOCTA 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBL.

JdemoHcTpanun

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. 11aBnos, 1. . Meunnkos, H.
. Basunog, H. B. Tumodees-Pecorckuii, J[x. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupl u cxembl: «CBsI3b OMOJIOTMM C JOpYrUMU Haykammu», «Cucrema
OMOJIOrMYECKUX HAYK.

Tema 2. 7KuBble cMCTEeMbI U MX U3Y4YeHHUE

KuBble cuCTEMBbl Kak mpeaMeT wu3ydeHus Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHUYECKOIO COCTaBa, JAUCKPETHOCTb M IEJIOCTHOCTb,
CJI0KHOCTh W YINOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpoBHU oOpraHu3allii KUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIMH,
TKAHEBBIU, OpPraHU3MEHHBIMN, MOMYJISIHUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuit), oOuochepusiii. Ilpoueccbl, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKH JXKUBOTO. JKW3HB Kak ¢opMa CYIICCTBOBAHUS
Martepud. Hayku, n3ydaronue >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHSX OpraHU3alliH.

N3ydenune xuBbIX cucteM. MeToasl Ouonornyeckoi Hayku. HabGmronenwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATH3alM, MeTaaHanus3. [lonaTue o 3aBUCUMON U
He3aBUCHUMOW mniepemMeHHOU. IlmanmpoBanme skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTE.
Pa3bpoc B Ouonormdeckux maHHbIX. OIEHKA JOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynbTatoB. [IpuymHBI HCKa)X€HUA pe3yJbTATOB J3KcrnepuMeHTa. I[loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanun



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buonorunueckue
cucteMmbl», «CBOMCTBAa KUBOW MaTepun», «YPOBHHU OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHe MXWUBOTHOW KIIETKM», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUYECKOTO opraHu3May, «buoreonenos3», «buochepa», «Metoas
V3Y4YE€HUS )KUBOU IPUPOIBD».

ObopynoBanue:  jnaboparopHoe  oOopydoBaHWE  JJig  [POBEACHUS
HaAOJII0ICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonp30oBaHue pa3aUYHBIX METOAOB IpPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€QuHUIA >KuBoro. Mcropus
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, 3MekTpodopes, METOJl MEUYEHBIX aToMOB, auddepeHInanIbHOoe
HEHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @OuUKCUPOBAHHBIX
K1emoK. DIEKTpOHHass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabnumpl 1 cxembl: «CBETOBOMI MUKPOCKOID», «IIEKTPOHHBIA MHKPOCKOI,
«HcTopus pa3BUTHA METOLOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIMpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuueckas padora «/3yueHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHnaTIbHOe EHTPUGYTUPOBAHNE,
[TLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKAN COCTaB KJIETKH. Makpo-, MUKpPO- U YJbTPAMHUKPOIIEMEHTHI.
Bonma m e€ posb Kak pacTBOpPHUTENs, pearcHra, y4acTue B CTPYKTYPUPOBAHHH
KJIETKH, TEIUIOPETysiuuu. MuHepaabHble BEIIEeCTBAa KJIETKH, MX OHOJIOrHYecKas
poJib. Posib KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornueckue mnoiauMmepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl O€IKOBOM MojeKkybl. [lepBuuHas
CTpyKTypa Oeika, MenTHAHas CBsA3b. BTopuyHas, TpeTW4Has, 4YeTBEPTHUHAsS
cTtpyktypel. Jlenarypamus. CpoiictBa OenkoB. Kraccudukaruss  0OenkoB.
buonorunueckue GpyHkumun 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuabl, IUCaXapUibl, OJIMTOCAXapUAbl U OJIUCAXAPUIBI.
O6mmit mmaH cTpoeHuss W (UBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruueckue pyHKIUH YTIEBOIOB.

Jlumunet. I'uapodunbHo-rHapOodoOHBIe cBOMicTBA. Kimaccudukamus munuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buonormueckue ¢GyHKIAN
aunuaoB. OOmMe CBONCTBAa OMOIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJYIIPOHUIIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunapl. [lpuanun xomruiementapuoctu. [IpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxaenue u ouonornueckue Gpynkuuu JIHK.
Bunel PHK. ®ynkuuu PHK B kieTke.

Ctpoenue monekyibl AT®. Makposprudeckue cBa3u B Mojekyie ATO.
buonornueckue pynkiun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
kietke. Jlpyeue wuyxneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykTypHasi OUOJIOTHsS: OMOXUMUYECKUE U OMOPU3NYECKHUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. Mooeruposarue
CmMpYyKmypol U QYHKYULl OUOMONEKYN U UX KOMHIeKkcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONEKY]l U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

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

Juarpammer:  «PacnpeneneHne XHMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupone», «Pacnpenenenue XUMUYECKUX SIIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuubl 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 JHUnuaoB», «HyKIenHOBbIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATOy.

ObopynoBanue: XUuMUYECKas ocya U 000pyA0BaHHE.

JlabopaTopHasi padora «O0HapyxeHHE OCJIKOB C TOMOIIbIO KaUeCTBEHHBIX
pEeaKuuin.

JlaGopaTtopnass  paGora  «VccrnemoBaHWe ~— HYKJIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunbl KJIETOK: »JyKapHOTHYECKass W mpokapuothueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapruoTHIecKol KieTku. Kiierounas creHka OakTepuii u apxei.
OcoOEHHOCTH CTPOEHUSI TeTepOTPOPHONW U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue U (YHKIIMOHUPOBAHHE YKapUOTUYECKOU KJIETKH.
[na3zmatnueckas wmemOpana (mazmanemma). CTpykTypa —IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCUBHBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). llomynponunaemocts MeMOpanbl. PabGoTta HaTpuii-
KaJMEeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (aronuTto3. Dk3o1uTto3. Kierounas
crenka. CTpykTypa v QyHKIIMHN KJIETOYHON CTEHKH PACTEHHM, TpHOOB.

Hurormazma. [urozons. Lutockener. [IBukenue nuroriazMbel. OpraHouabl
kinetkd. OnHoMeMOpaHHbIE OpPraHoubl KIETKH: HHAOIJIa3MaTHYecKas CeTh
(OIIC), anmapat I'onbaxku, JTU30COMBI, UX CTpoeHUE M (yHKIHMH. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPTraHOWIOB KiIeTKH. CTpoeHHEe TpaHyIsIpHOTO PETHUKYIyMA.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mamkuit  (arpaHyJsIpHBIA) — 3HAOIUIA3MAaTUYECKUMN
petukynym. CekperopHas QyHkuus anmapata ['onsmku. Moougurkayus b6enxkos 6
annapame [onvoxcu. Copmuposxka 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pactutenbHbIX KieTOK. Kitetounbiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJIPHUHU,  IUIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuit u niacmuod. Cumobuozenes (K.C. Mepeckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIMKM MUTOXOHJpUN W 1wiactuia. llepBuunele,
BTOPUYHBIE H  CJOXHBIE  TUIACTUAB  (DOTOCHHTE3UPYIOMINX  DYKApHOT.
XJIOPOIIACTBI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranoujipl kietku CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHOUI0B KJICTKHU. Pu6ocomel. Ilpomesicymounvie Qunamenmeoi.
MukpodunaMeHTsl. Axkmunogvle Muxkpoghunamenmol. MpIIIEUHbIE  KIIETKH.
Axmunosvle KOMNOHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kietounbrit
neHtp. CTpoeHwe U JBWIKEHUE JKITYTHMKOB W pPECHUYEK. MHUKpOTpyOOUKH
nuTomia3mel. LleHTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. Snepupiii O0enkoBbIH MaTpuKc. IIpocTpaHCTBEHHOE pPaCIOIOKEHUE
XpOMOCOM B HWHTeppazHOM snpe. Iyxpomamur u eemepoxpomamunr. benxu
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHoOU 00010uKku 6 mumosze. Aloephblil
MPaucnopm.

Knerounsie BkimtoueHusi. CpaBHHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTeIbHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTKkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUNY, «S1po», «CTpoeHne NpOKapUOTUUECKON KIETKI.

OO6opymoBaHHe: CBETOBOM MHKPOCKON, MHUKPOTMpENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUadbHbIX KIETOK.

JlaGopaTropnass pabGora «/3yueHue CTpOE€HHUS KJIETOK Pa3JIUUYHBIX
OPTaHU3MOB.

IIpakTnyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopnas padGora «lccienoBaHue IUIa3MoOJiM3a U JICTUIA3MOJIM3a B
PACTUTENIBHBIX KIIETKAX).

IIpakTuyeckass  paGora  «/3ydyeHue  JBMKEHHUS  LUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NMPeBpallleHUe SJHEPTUH B KJIETKe

AcCUMMITALINAS ¥ TUCCUMIIISIIHS — JIBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPOQHBIA W TeTepoTpOo(HBIA. YdUacThe KHUCIOpOoAa B OOMEHHBIX
npoueccax. OJHepreTmueckoe obOecnedueHue KiIeTKu: mnpeBpanieHue ATD B
oOMmeHHbIX Tmporieccax. DepMeHTaTUBHBIM XapakTep peakluuil KJIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPraHMYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPbl U OEIKU-MHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHbBIi CHHTE3 OPraHUYECKMX BEIIECTB B KieTke. DorocuHTES.
AHokcuzenHblll U OKcuceHHbld omocunme3 y odaxkmepuil. Ceemocobuparowue
nUSMeHmyl U NUSMEHMbl PeakyuoHHo20 yeumpa. Polb XJIOPOILIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHoOBas (asbl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BingHue pa3iaudHbIX (DAKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIKE OaKTepuu, Kene300aKTepuu, CepoOAKTEPUH, BOJOPOAHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaesr Opoxxenus. [IpomykTel OpokeHHs W HX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH OOJIe3HEH.

AspoOHBbIe OpraHu3MBl. Oransl JHEPreTUYECKOr0 oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOINU3 — OECKUCIOPOIHOE PACIICTIICHUE TIHOKO3bI.

buonornueckoe okuciaeHHne, WIK KIETOYHOE AbIXaHUE. POap MUTOXOHIpUIA B
npoleccax ouonornyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOrO MyTH
oOMeHa BellecTB nepe aHadpoOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHa.

JdemoHcTpanuu

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

Tabnuupr u cxeMbl: «DOTOCUHTE3Y, « IHEPreTHUECKU 00Men», «brocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMIIIa3bl UK KaTajasbl)y».

JladbopaTopnass pabora «/3yuenue (QepMEHTATUBHOIO PpaCIICTUICHHS
MEPOKCHJIa BOJIOPOJIa B PACTUTEIIHHBIX U dKUBOTHBIX KJIETKaX).

JlabopaTtopnass pa6ora «CpaBHeHue mporeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas paGora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U TBIXaHUSD.

Tema 7. HacaeacrBeHHass uHGoOpManus U peajin3anus eé B KJIeTKe

Peakuun matpuunoro cuHtesa. [[pUHIMN KOMIUJIEMEHTAPHOCTU B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeACcTBeHHOM mHGopMaluu. [ eHeTnuecKuit
KOJ, €ro cBoicTBa. TpaHckpunuus — MaTpuuHbli cuHTe3 PHK. IlpuHnmmer
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancmauus u e€ sransl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnosusi O6uocunrte3a Oenka. KomupoBanuwe amumHokucior. Ponb pubocoMm B
OouocuHTe3e Oerka.

Cogpemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U PYKApHOT. Perysiius akTUBHOCTH T'€HOB Yy TpokapuoT. ['mmortesa
onepona (®. XKakoo, XK. MaHo). Moaexynsipnvie mexanuzmvl IKCNPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perymnsius 0OMEHHBIX
poLeccoB B KieTke. KiieTounblii romeocTas.

Bupycsl — HekneTounble (hOPMBI )KU3HU U OOJIUTaTHBIE Mmapa3uTbl. CTpoeHUE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros. Kusnennwiil yuki
JHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycubie 3a0oneBanus denoBeka, UBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHbie U MEAUIIMHCKUAE TPOOIIEMBI.

buoungpopmamuxa: unmeepayus u anarus o6onvuiux maccugos («bigdatay)
CMPYKMYPHbIX OUonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyute.
IIpoepammupyemoie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JdemoHncTpanuu

[Toptpetsi: H. K. Konsuos, . Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «l'eHeTH4eckuil Koy, «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3iaHre MOJIEIIA BUPYCA.

Tema 8. ) KuzHeHHBIH HUKJ KJIETKH

Knerounséi 1wk, ero mepuojabl W perynsaiua. Wuatepdaza u  MuTO3.
Oco0eHHOCTH MpPOIECCOB, MpOTEKaroMmMUX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  Ilpecuntetnyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUU WU
MOCTCUHTETHYECKHUH (MPEMUTOTUIECKUI) TIEPUOIBI UHTEP(DA3HI.

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

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTHIl. JIUIUIOMIHBIA W
raruiouJHbeId ~ HabOpel  XxpoMocoM. ['omonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne knerkn — wmutTo3. CTaguu MHUTO3a WU MPOUCXOIAIIME B HUX

npoueccel. Tunel muto3a. Kapuoknne3 n nuToknHe3. buosiorndyeckoe 3HaueHune
MUTO3A.

Perynsauuss MuToTHUecKoro Iukia KieTku. lIporpammupyemas kieTouyHas
rudeb — anornTo3.

Knerounoe snpo, XxpoMocombl, (yHKIMOHAJIbHAs TEHOMHKA. MexaHuzmol
npoaugepayuu, oupdepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
K1emKay — ououHgpopmamuveckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuipl U cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdyn, «CtpoeHue
xpomocom», «Pemmkanusa JJHK.

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparbl: «MUTO3 B KIETKax
KOpEUIKA JTyKa».

Jlabopatopnas  pabora  «/3ydyeHnme  XpomMocoM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlabopaTopHnas pa6ora «HabntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenne u GQyHKIUM OPraHN3MOB

buonorunyeckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OcCoOEHHOCTH ~ CTPOEHUSI U JKUBHEJAEATEIBHOCTH  OJIHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHBIE TPHUOBI, OJHOKIECTOYHBIC
BOJOPOCIIH, APyTrue NpoTUCThl. KoJoHMaNbHBIE OpPraHU3MBbI.



B3auMocBs3p 4acTel MHOIOKJIETOYHOIO OpraHusma. TkKaHW, OprasHel M
cucteMbl opranoB. OpranusM Kak eIMHoe nemnoe. I'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHasl,
MOKPOBHAsI, TMPOBOJsIIASA, OCHOBHAas, MexaHuueckas. OCOOCHHOCTH CTPOECHUS,
GbyHKIUN 1 pacToNOKEHHs TKAHEH B OpraHax pacTEHUHN.

TKaHU KXMBOTHBIX U YEJOBEKA. THIIbI KMBOTHBIX TKAHEHU: IMUTEIHAIIbHAS,
COCMHUTENbHASI, MbllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKIUNA U
pacmnoJIOKEHUsI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'e€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHCTEMBI OPTaHOB XUBOTHBIX U 4YesoBeKa. DyHKIUHU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuilt. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUYHBIX XMBOTHBIX. HapyHblii M BHYTpeHHUU ckeneT. CTpoeHune u
THIBI COEAUHEHUST KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, PEeCHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PaCTCHUM:
TPOIIU3MBI M HACTUU. JIBMJKEHHME MHOTOKIIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbIieyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOABI, YIJIEKHACIOrO Ta3a U
MHHEPAIBHBIX BELIECTB pacTeHUsIMU. lIuTaHue XMBOTHBIX. BHyTpuIlonocTHOE M
BHYTPUKIIETOYHOE NUIIEBapeHHue. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENbI
MUIIEBAPUTENILHOTO TpakTa. [lumieBapurenvHble kene3bl. lluieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jpixanue opranu3moB. /[pixanue pactenuil. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
XKabepHoe u nérouHoe apixaHue. J{prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUWE CTPOEHUSI JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTemMa d4elioBeka. MeXaHu3M BEHTWISIIUM JIETKUX y NTUI U
MiIeKonuTaromux. Perymsus apixanus. J{prxatenbapie 00bEMBI.

TpaHcnopT BeELIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHcmopT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ Oprassbl.
KpoBeHocHass cucTteMa MO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Ceparle,
KPOBEHOCHBIE COCylIbl M KpoBb. Kpyru kpoBooOpaileHusl. IBOJIOLHUOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKHBOTHBIX. PaboTa
cepaua u e€ peryJisnus.

Beigenenue y opranusMoB. Beinenenue y pacrteHuil. Beimenenue y
*KUBOTHBIX. CokparutenbHble Bakyonu. Opranbl BbeigeneHus. DOunbTpanus,
CeKpenus U 00paTHOE BCACHIBAHWE KaK MEXaHW3MbI Pa0OTHI OPTaHOB BBIICICHUS.
CBsi3b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMu. Boeinenenue y



MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (QyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuii M UUCThl MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrtukyna. Cpeacta macCUBHON M XUMHUUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX NPOU3BOJHEIE.
3ammTa opranu3Ma ot OojezHedl. UMmyHHas cuctema uenoBeka. KiieTouHblili u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIH W NpUOOPETEHHBIN crnenupuIecKuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BociasiutenbHble OTBETHI OPraHU3MOB. PoJIb BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocte W perynsuusa y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. Pazgpaxumocts u  perynsuus y
pactenuii. PocToBbIe BEEeCTBA M UX 3HAYCHHUE.

HepBHas cucrema u pedaekTopHas peryndnus Yy >XUBOTHBIX. HepBHas
cucTeMa M €€ OTHEJbl. DBOJIOIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedrnexc u
peduiekTopHast 1yra. be3ycnoBHbIe U yCIOBHBIE PEQIICKCHI.

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

JdemoHcTpauumn

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopocnm», «bakrepumn», «lIpocreiimue», «Oprasbl LBETKOBBIX PACTEHHI,
«CucremMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTeOIIs,
«CtpoeHue IUCTOBOM IUIACTUHKN», «TKaHW >KMBOTHBIX», «CKEJET YeJIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHUCTEMAaY, «HepBHass  cucremay, «Koxay, «MplIlieuHass ~ CUCTeMay,
«BbienurenbHas cucrema», «HIOKPUHHAS cucTeMay, «CTpOEHHE MBIIIIbD,
«mmynuter»,  «KumiedHomosioctHeie», «(Cxema  INUTaHUS  PACTEHHII,

«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIIPBI»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas ~— cucrtema
npecMmblkatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKONIUTaoIuX», «HepBHas cucrema uenoBekay, «Peduexcy.



O6opyoBaHMe: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHW3MOB, MHKPOIpPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UIJIOKOXKHUX, *KUBbIE SK3EMIUISIPhl KOMHATHBIX PAacTE€HUM, repdapuu
pacTeHUil pa3HbIX OTJAEJOB, BJIAXHBIE Mpenaparbl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOUYHBIX JKUBOTHBIX, CKEJIET YeJOBeKa,
o0opy0BaHuE JJI IEMOHCTPAIIMK MTOYBEHHOTO U BO3/IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u OeiIKoB Mo AelcTBrueM (hepMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUI0 )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTENIbHBIX JBUKEHUI, MOJIENIA TOJIOBHOTO MO3Tra Pa3IUYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW pacTeHUI.

JlaGopaTopHasi padora «3ydyeHue TKaHEe )KUBOTHBIX).

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

Tema 10. PazMHOkeHUe M pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosnoe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs: I[OYKOBaHHE, CHOPYJISALUS,
dbparMeHTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmuHoxkeHue. [lonmoBeie kneTku, win rametrsl. Meno3. Craaun
Mmeno3a. [loBegenne xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii cMbiCi
M€Ho3a M IIOJIOBOTO Iporecca. Mewo3 MW €ro MeCTO B JKM3HEHHOM IUKJIE
OpTraHHU3MOB.

[IpeazaponpiieBoe pazputue. I'ameroreHe3 y :KMBOTHBIX. [1070BbBIE jKelE3bl.
OO0paszoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepMmarorenes u oorere3. 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 21aA8HLIX NPOOIEM IMOPUOTOSUL.
Konyenyua mopgoecenoe u mooenu mopgozenesa. Craaun >MOpHOreHes3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenmwe. Tumbl  apobieHus.
Jemepmunuposannoe u HedepmuHuposanumoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUST MIIEKOMMUTAIONMIUX. 3apOJBIIICBBIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoOB M TKaHEH U3 3apOoJIbIIIEBbIX JTUCTKOB. B3auMHoe
BIUSHAE YacTell pa3BUBAIONIETOCS 3apojbliia (SMOpPHOHANbHAS WHIIYKIIHS).
3aknagka TIUIaHA CTPOCHUS KUBOTHOIO KakK  PE3yibTaT HEpPaApXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusiHne Ha 3MOpPUOHANIBHOE pPAa3BUTHE PaA3IUYHBIX
(haKTOpPOB OKPYKAIOIICH CPE/Ibl.

Poct u pa3Butne xuBOTHBIX. [locTamOpuonanbHblii mepuoa. [Ipsmoe wu
HenpsMoe pasBuThe. Pa3zButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAYECHHE MPSMOr0 W HENPSIMOIO



pa3BUTHUSA, UX PACHPOCTPAHEHHE B Npupoje. Turbsl pocTa KUBOTHBIX. DakTOpHI
PEryJsiiiy poCTa >KUBOTHBIX U YesioBeka. CTauu MoCTAIMOPUOHATBHOTO PA3BUTHS
y KUBOTHBIX U 4esoBeka. [leproabl oHTOreHe3a uenopeka. CTapeHue u CMEpPTh Kak
OHMOJIOTMYECKHE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenui. ['ametoput u crnopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
l'ametorene3 y pacreHuil. OIJIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoliHOE OII00TBOPEHUE Y LIBETKOBBIX pacTeHuidl. OOpa3zoBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISIHUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuiel 1 cxembl: «BereratuBHOe pa3MHOXKeHHEY», «TuIBl Oecronoro
pa3sMHOXEHUD», «Pa3MHOXEHHE XIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3MHOXeHUE TUAPBD, «Meio3y», «XpoMocoMmbly, «l'ameroreHnes», «CTpoeHuUe
AWLEKIETKH U crepmaro3onaa», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HETpsiMOE pa3BuTHE», «Pa3BuThe waiickoro xyka», «Pa3Butue capaHum,
«Pa3Butne nAarymkm», «JIBOMHOE OIUIOJOTBOPEHME Y LBETKOBBIX PACTEHHI»,
«CtpoeHue ceMsiH OJHOJIONbHBIX U JIBYJIOJIbHBIX pacTeHU», « KU3HEHHBINA UK
MOPCKOM  KamycTbD», <«OKU3HEHHBIM LHKI  MXa», <KU3HEHHBIM  IUKI
MarnopoOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpMaTO30UI0B, MOAENb « LUK pa3BUTHS JATYIIKI.

JlaGopaTopHasi padora «l3ydeHue CTpOCHHMS TMOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTuyeckass padora «BrpisBIieHME NPU3HAKOB CXOACTBA 3apOJIbILICH
MTO3BOHOYHBIX )KUBOTHBIX).

JladbopaTtopnass padora «CrpoeHHe OpraHoB pPa3MHOXKEHHUS BBICIIUX
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 Pa3BUTHHU
renetuku. Padoter H. K. Konbnoa, H. Y. Basunosa, A. H. benoszepckoro, I'. JI.
Kapneuenko, FO. A. ®ununuenko, H. B. Tumogeera-PecoBckoro.

OCHOBHBIE€ TEHETHYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIE TEHbI, AbTEPHATUBHBIEC IPU3HAKW, JOMHUHAHTHBIM W PEUECCUBHBIN
pHU3HAK, TOMO3UTOTa, TETEPO3UTOTa, YUCTAsl JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHbIE ~ METOABl ~ T€HETUKU:  THMOPHUIOJIOIMYECKUN,  LUTOJIOIMYECKUH,
MOJIEKYISIPHO-T€HETUUECKH.

JdemoHcTpanuu

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuubl 1 cxeMbl: «MeTobl FTeHETUKWY, «CXEeMbl CKPELIUBAHUS.

JlabopaTopnass padora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX

HCCIECIOBAHHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBwlii 3akoH MeHaens — 3aKoH

eAMHO00pa3us THOPUI0B MepBOro nokojeHus. [IpaBuno goMmuHupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH pacUICIUICHUs MPU3HAKOB. [[UTOJIOrMYecKrne OCHOBBI
MOHOTHOPHTHOTO CKpelnuBaHus. [ umores3a 4ucTOTh raMer.

AHanuzupytouiee ckpemnBanue. [[poMeKyTouHbI XapaKkTep HAcJIeIOBAHMUS.
Pacmerienue nmprusHaKkoB IpU HEITOJIHOM JTOMUHUPOBAHUMU.

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

CuemienHoe HacnenoBanue rnpuszHakoB. Paborel T. Moprana. CuermieHHoe
HACJIEIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TeHaMU. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'enernka nosa. XpoOMOCOMHBIM MEXAHU3M OIpeaeaeHus noia. AyToCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporamMeTHbId I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacneqoBanue npus3HakoB, CLETUIEHHBIX C ITOJIOM.

['eHoTu Kak 1enocTHas cucrema. [lenoTponuss — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBI aJiennu3M. B3anMoAeiCTBUE HEAUIENbHBIX TI'E€HOB.
Komnementapuocts. Dnuctas. [lonumepus.

['eHeTyeckuii KOHTPOJIb Pa3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
TaKkKe (PU3MOJIIOTMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIHUM.
['eneTnueckue MexaHU3Mbl CUMOMOTeHE3a, MEXAaHU3MbI B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHYecKHe acleKThbl KOHTPOJIS U
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmuupl u cxemsl: «IlepBblil 1 BTOpo# 3akoHbl Menaens», «Tpertuid 3akoH
Mengens», «AHaIM3UpPYHOIIEe CKpemuBanue», «HemomHoe ITOMHUHUPOBAHUEY,
«CruersieHHOEe HaclieIoBaHWE TMPU3HAKOB Yy Jpo30uibl»y, «['eHeThka Imoay,



«Kapnotun uvenmoBeka», «Kapuotun npozodunbl», «Kapuotum nOTHIBD,
«MHOXKECTBEHHBIN AJUIENU3M», «B3auMoIeCTBHE TEHOBY.

OOGopynoBanue: Mojelb JUIsl JIEMOHCTpPAIlMM 3aKOHOB  €IIMHO0Opa3us
ruOpUZIOB TEPBOrO TOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpPAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIENOBAHUS NPU3HAKOB, MOJEIb JJIs
JEMOHCTPALUM CLEIUICHHOIO HACJEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «[po3odumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPHUIHOTO
CKpENIMBaHUA Y IPO30(DUITBD».

IIpakTnueckas  padora  «l3ydeHume  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y AP030(DUIB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  dopmupoBaHuu (peHoTHna.
N3menunBOCTh Npr3HakoB. KauecTBEHHBbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MoaudukanronHas u3MEHYMBOCTb. Ponb  cpenbl B (OpMHpPOBAaHUU
MOJAU(PUKALMOHHON HM3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuauvoHHas Kpusass (B. HMoranncen). CpolicTBa MOau(pUKalMOHHON
U3MEHYHMBOCTH.

I'enoTunnyeckass N3MEHYNMBOCTh. CBOKMCTBA FT€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHasi u3MeHYHMBOCTH. Meio3 W TOJIOBOM MpoIEcC — OCHOBA
KOMOMHATUBHOW MU3MEHUYMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3JaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTb. Buabl MyTalMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTaluW. SnepHblE U
HUATOIUIa3MaTHYecKkue myTtanuv. CoMaTUYeCKUe W TMOJOBbIe MyTauuu. [IprdnHbI
BO3HHKHOBEHUs MyTanuid. MyTareHpl W WX BIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O TMpPOIECCa. 3aKOH TOMOJIOTHYECKUX pAJIOB B
HacneacTBeHHoW m3meHuunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUYHMBOCTH U
HACJICICTBEHHOCT.

Onucenemuxa u 9NUSEHOMUKA, pOIb JdNULEHEMUYEeCKUxX @Gaxkxmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

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

Tabmuiet u  cxeMbl: «Bugsl  u3MmeHumBOoCTHY», «MoaudukanuoHHas
U3MECHYHUBOCTHY, «KomOuHaTHBHAs U3MECHYHUBOCTEY, «Meiio3y,
«OmnonorBopeHuey, «I eHeTH4YecKHue 3a00JICBaHUs YeI0BeKay, « Buasl MyTarmii.



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

JlaGoparopuas padora «HMccnenoBanue 3aKOHOMEPHOCTEUN
MOMU(PUKANMOHHON W3MEHUMBOCTU. [locTpoeHWe BapuallMOHHOTO psna U
BAPHUALIMOHHON KPUBON».

IIpakTnueckas padora «Mytaruu y Apo3odunasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesioBeka

Kapuorun wenoBeka. MexayHapoaHas mporpaMma HCCIEAOBaHHUS T€HOMA
yernoBeka. Meroapl  M3ydeHUsT T€HETHMKHM  YeJIOBEKAa: TIEeHEaJOTHMYECKUM,
OJIM3HEIIOBBIH, HUTOr€HETUYECKUH, MONYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHIA. CoBpemeHHOE ONpENIEIICHHE TE€HOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacineacTBenHsle 3a001eBaHus YelioBeKa. | eHHbIE 1 XpOMOCOMHBIE
0oje3HM 4YelnoBeKa. boJie3HW C HACEeNCTBEHHOW MPEenpacroyioKEHHOCTHIO.
3HaueHUE MEAMIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUH T'€HETUYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-reHeTuYecKkoe KOHCYJIbTHupoBaHue. CTBOIOBbBIE
KJIETKH. [[OHSATHE «T€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCICIOBAHUN B
00J1aCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

'enetnueckue ¢akTophl TMOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
bU3UYECKOMY U XMMHUYECKOMY 3arps3HEHHIO OKpYsKaroleh cpesnl. ['eneTnueckas
IPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdemoHcTpauumn

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3y4eHHsS] TEHETUKHU
yesioBeKay, «l 'eHeTnyeckue 3a00JeBaHUs YETOBEKa.

IIpakTHyeckas padora «CoCTaBICHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenekunst OpranusMoB

JlomecTuKanusa H CEJeKUHUs. 3apOXKICHUE CEeIEKIMH U JIOMECTUKALUU.
Yyenue H. WM. BaBumoBa o lleHTpax mnpouCXOXIEHUS U MHOrooOpas3us
KyJbTYPHBIX pacTeHuil. Poip cenekuuyn B CO31aHUM COPTOB PACTEHUM M TMOPOJ
*KuUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HacjaeACTBeHHOM wu3MeHuuBoctd H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKITMOHHOU PabOTHI.

Metoanl ceneKImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUTy AJIbHBIH. OTtanbl ~ KOMOMHAIIUOHHOW  CEJIEKIIUH. UcnbiTanue
MpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OLEHKHU
¢eHoTua TOTOMCTBa U OTOOP IO TEHOTHUITY ¢ oMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJCKIHUOHHOM  paloThlI.
PannanmoHHbIil 1 XUMHUYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX



dbopm opranusmoB. Vcmonb30BaHHE TE€HOMHOTO PEIAKTUPOBAHUS M METOJOB
pexoMOuHanTHBIX JIHK 17151 monmydenust iCXOAHOTo MaTtepuaa Jajsi CeleKIUu.

[Tonyuenue MOJTUTIIIOUIOB. BuyTtpuBugoBas rudpuan3aIvs.
bnuskoponcTBeHHOE  cKpemiMBaHue, WM MHOpuauHr.  HepoxactBeHHoe
CKpellluBaHue, Wiu ayTOpuauHr. l'erepo3uc u ero mnpuunHbl. HMcmnonab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeomonenue Oecruionus
MEXBHUIOBBIX THOPHUIOB. JIOCTHXKEHHS CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3enéHas
DEBONIOYUAN.

CoxpaHeHUe U U3yYEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX pOAMYEH U1 CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpanenue u  ynpaegieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoo, TUHUL U KPOCCO8, 8
mom uYucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008aAHUl,
nepeodosuvlix uoetl U nepcneKmueHbX MexHoI02UlL.

JdeMoHcTpanuu

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

Tabnuibl u cxembl: «LleHTPBI TPOUCXOXKIEHUS U MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHBOCTH,
«Metoasl cenexkuumn», «OTnanénnas rudpuauzanus», «MyTtareHes».

JladopaTopHast pabdora «/3yyeHue cOpTOB KyJIbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «3ydeHrue METOAOB CEJICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJICKIIUM PACTECHUU H
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN yYaCcTOK, B TEIUIMYHOE XO3SMCTBO, B JIAOOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0THA U CHHTETHYECKAs OMOJIOTUS

OOBeKThI, UCIOJIb3yeMble B OHUOTEXHOJIOTUU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuimonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOMYyYEeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAenue. Mukpobuonornueckuit cuHte3. OOBEKTHI MHUKPOOMOIOTHUYECKHUX
TexHoJorui. [IponsBoacTBO OeaKa, aMUHOKUCIOT U BUTAMUHOB.

Co3iaHue TEeXHOJOTU M MHCTPYMEHTOB LIEJIEHANPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C I[EJIbIO MOTYYEHUSI OPTaHU3MOB U UX KOMITIOHEHTOB,
coJiepKalIuX He BCTPEUAIOIINECS B IPUPOe OMOCUHTETUIECKUE Ty TH.



Knerounas unxxeHepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PaCTEHUU U
#*uBOTHBIX. KpuoGanku. ComaTuyeckas TUOpUAM3ALUA U  COMATUYECKUU
sMOpuorenes. lcnonb3oBaHuEe Tramiou0oB B CeleKUMH pacteHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
aumumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE KMUBOTHBIX. METON TPaHCIUIAHTALMK SIEp KIIETOK.
Texnonoeuu 0300po8JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMoCcOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pekoMOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmkeHns W NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  WHYKEHEpPHUH.
DKOJIOTUYECKHE U 3TUYECKUE MPOOJIEMbI T€HHON MHXEHEPUH.

Menmuuunckue ouorexHonoruu. [loctrenomuas nudposas meaunuHa. [1LP-
JTUarHOCTUKa. MeTaOoJIOMHBIM aHaJIM3, TCHOIICHTPUYCCKHM aHajau3 MpoTeoMa
YesoBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbiA. VICIoOJIb30BaHHME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OunoumxkeHepus i pa3paOOTKU
(yHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEeH COUeTaHHMEM TEXHOJOTUH TPEXMEPHOTrOo OMONMpHHTHUHTA U ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

Co3niaHre BEKTOPHBIX BAaKIMH C II€JIbI0 OOeCreYeHus] KOMOMHHPOBAHHOMN
3amuThl OT BO3Oymuteneit OPBU, ycTaHoBieHHE MOJNEKYJSPHBIX MEXaHU3MOB
¢ynkunonupoBanuss PHK-conepskamux BUpYyCOB, BBI3BIBAIOIIUX OCOOO OIMACHBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHncTpanuu

Tabnuupl u cxemsbl: «Mcrnoab30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJICHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHXKEHEPUS».

JladbopaTopHnasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuueckas padora «IlomyyeHne MOJIOUYHOKHUCBIX TPOTYKTOBY.

Jkckypeusi  «buorexHonmoruss — BaxkHEHIIas MPOU3BOJWTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TPOU3BOCTRO)».

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBuTHE 3BOJIONUOHHBIX MPEIACTABJICHUH B
OounoJiornu

OpomonuonHas Teopuss Y. JlapBuHa. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHHU3Ma. JKU3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBkynye cuiibl 3BoOIMK BUAOB 110 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACJEJCTBEHHAs W3MEHYMBOCTh, OoOpnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cuntetnueckoir Tteopun 3Bomoruu (CTD). HelrpanbHas
Teopust dBomtouud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorusa. 3HAYCHHE
SBOJIIOLIMOHHOM T€OpHH B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanumn

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

Tabmuupr um cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuew)y,
«JlectHuma xuBbBIX cymiectB (o Jlamapky)», «MexaHusm ¢GopMupOBaHUs
MPUCTIOCOOJICHN y pacTeHnid W >KMBOTHBIX (mo Jlamapky)y», «Kapra-cxema
MmapmipyTta nyremectBus Y. apsuna», «Haxonku Y. Jlapsunay, «DopMbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroodbpasue KylabTYpHBIX (GopM
KanycTbl», «[lopoabl TOMaIIHUX )XKUBOTHBIX», «CxemMa o0pa3oBaHusi HOBBIX BUJIOB
(mo Y. [HapBuny)», «Cxema COOTHOLIECHUSI JBMXKYIIUX CHJ DSBOJIIOLUNY,
«OCHOBHBIE MTOJOKEHUSI CHHTETUUECKON TEOPUH 3BOJIIOLIUNY.

Tema 2. MUKPOIBOJIIOLMS U €€ Pe3yJibTaThI

[Tonynsauus Kak 3JieMEHTapHas eIUHULA 3BooLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3HooOpa3us W CTPYKTypbl nomyisuuid. M3meHeHue
reHooH/Ia TOMYJSAIMKA KaK DJIEMEHTAPHOE SBOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. BaitHOepra.

DneMeHTapHble (aKTOpbl (IABMXKYIIHME CHJIBI) 3BOMIOUMH. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelidp reHOB —  ciydaiiHble
HEHAIMPaBJICHHBIC W3MEHEHHS 4YacTOT auieiedl B momymsamusx. Oddexr
OCHOBartensa. JIpgexm OymovLiounoco 2opaviuika. CHUdNCEHUe 2eHemuuyecKo2o
pasnooobpazus: npudunsl u cireocmeus. Ilposenenue sgpghexma Opeiigha 2eros 6
oonvuwux u  manelx  nonyrayusax.  Murpauun.  M3omAuus  mOMyssIui:
reorpaduueckast (mpocTpaHCTBEHHAs1), OMoJIorudeckast (penpoayKTUBHA).

EctecTBenHblii or60op — HampaBnsoommii ¢gaktop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMM, CTAOWIM3UPYIOIIUMA,  pa3pbIBAONIUI
(nu3pynTtuBHbIi). [lomoBoit orOop. BO3HMKHOBEHHE U HBONIOIUS COLUAIBHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucocoOaeHHOCT,  OpPraHU3MOB  KaK  pe3yJabTaT  MHUKPOIBOIIOIHUH.
Bo3nukHoBeHne — mpucnocoOneHudd y  opraHuzMoB.  Apomopdo3pl U
uanoananrtanuu. [lpumepsl npucnocobieHnit y opranu3mMoB: MOp(hOIOru4yecKue,
¢busnonornyeckue,  OMOXUMUYECKHe,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTb
IPUCTIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTar
MUKPOIBOIOIMHU. M3onsamus — kimoueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJ1I000pa30BaHUS: aJUIONIaTPUUYECKOe (reorpaduueckoe),



CUMIIATPUUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (ToNUIUTION U 3AITHS,
rudpuauzanus). JIuTenbHOCTh IBOIOIMOHHBIX TPOIECCOB.

Mexanu3mbl (POpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons sBOMOUMOHHON OWoOorMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHHUs 6Mopa3zHooOpa3us. MUKpPOIBOIIONHUS U KOIBOJIIOLUS Mapa3UTOB U MX
x03s51eB. MexaHu3mbl (POPMUPOBAHUSL YCTOMUUBOCTA K aHTUOMOTHKAM U CIOCOOBI
O0pBOBI C HEll.

JdemoHcTpanuu

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

Tabmuubr u cxembl: «MyTalmoHHass HW3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa BuAa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray, «JBuxyiive
CWJIbl 3BOJIOLUNY, «IKOJOTHYECKass M30JSUUs MOy ceBaHCKOU (openmny,
«l'eorpaduueckas M30JSIUsA  JIMCTBEHHUIBI CUOUPCKOM U JIMCTBEHHUIIBI
naypckoi», «IlomynsiOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JENUCTBUSA €CTECTBEHHOro oT0opa», «PDopMmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HaycTpuanbHblii MenaHnu3sM», «KuBbie uckomaemsie», «[[oOKpOBUTEIBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«®Dusnonornueckue amantauun», «lIpucnocoOJEHHOCT, OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Buasl-nBoitHukn», «CTpyKTypa BUAa B
npupoze», «CrocoObl BugooOpazoBanus», «I'eorpaduyeckoe BHUI000pa3zoBaHue
TPEX BUAOB JAHABIIICH», «DKOJIOIMUYECKOE BHUI000PA30BAHUE BHUJIOB CHHUID),
«ITomunnounael pacteHuin», «KamycTHo-peaeunbiii ruOpuI.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3BEpeil ¢ MpuUMepaMu pa3IMYHBIX TPHUCIOCOOJICHUI, 4Yydella NTUI] U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUW OJU3KUX BHUAOB, 00pPA30BABIIMXCA
Pa3JIMYHBIMU CTIOCOOAMH.

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

JladbopaTtopHasi  paGora  «llpucrocoOiieHuss  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PAZHOCTHY.

JlabopaTopnass paGora «CpaBHeHHUE BHUIOB 1O MOP(POIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3Boouus u eé pe3yJibTaThl

Mertoapl  uU3ydyeHUsT MakpodBOJOIMU. llaneoHToIOrMYEeCKHE  METOJIbI
uzydeHus: odBoionuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaduueckue Meronpl u3zydeHus s3Boitonuu. CpaBHeHUE (IOPHI U
dbayHsl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHJEMHUKHU U PEJIUKTHI.



OMOPHOIOTHUECKHE U CPABHUTEIHHO-MOP(POIOTUUECKUE METOJBI U3YUCHUS
3BOJMIOIMHU. ['eHeTHuecKkue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TMOSIBICHUSA
SBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTtapusie  opranbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMUYECKHEe W  MaTeMaTHYeCKHE  METOJbl  W3YUYEHHUS  HBOJIIOIUU.
I'omonoruynsie reHbl. COBpEeMEHHBIE METOIbl TMOCTPOEHUS (HUIOTEHETUYECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTAlIMH U 3BOJIOLUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBwiIa) dBOMONUH. [IpuHyun cmenvl yHKyuil.
HeobOpatumocTs 3BomonMu. AnantuBHas paauarus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINH.

JdemMoHcTpanuu

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

Tabmuibr 1 cxembl: «DWIOTCHETUYECKUN PsIT JIOMIAIN», «APXECONTEPUKCY,
«3Bepo3yoOble  smepbl»,  «Creromedanbr»,  «Punnodutey,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emun», «Jlpeid) KOHTHHEHTOBY,
«Penukte»y, «HavanpHble cTaguu SMOPUOHATILHOTO PAa3BUTHSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHBIE U aHAJOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAa0OpHI YENOBEKa W IMMMMaH3e», «laBHBIE
HaIpaBJICHUS 3BOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

OOGopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPTraHU3MOB, MYJISI)KA TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJUJICKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

Hayunble rumore3sl NPOUCXOXKIEHUS KU3HU Ha 3emiie. AOWoreHes u
naHcnepmusi. JloHayuHble IpenCcTaBlICeHUs O 3apOKJIECHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSIHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnannannanu, JI. [Tacrepa. [IpoucxoxaeHue sku3HU U aCTPOOUOIIOTHS.

OcHOBHBIE dTanbl HEOPraHUYECKOU DBOJIFOLUU. [ImanerapHas
(reosoruyeckasi) HBOJIONUSA. XUMHUYECKas 3BOJIOLMS. AOHUOTeHHBIA CHUHTE3
OpraHnyeckux BemecTtB u3 Heopranndeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue mnogumepoB u3 MoHomepoB. KoarnepBaTtHas rumoreza A. .
Omnapuna, runoresa nepBudHoro OynaroHa k. XomnjeitHa, TeHETHUECKasi TUTIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) um rumoreza «mupa PHK» V. T'unbGepra.
dopmupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopusa 3emnm u Mmeronasl €€ wuszyuyeHus. lckomaemble OpraHMYECKUE
ocrarku. ['eoxpoHonoruss u e€ wMeroabl. OTHocHUTenbHass W aOCONIOTHAs
reoxpoHosiorusi. ['eoXxpoHosiornyeckas mKaja: 30Hbl, 3pbl, IEPUOIbI, STTOXU.



HavanbHbpie »Tambl opranmyeckou sBostonuu. [losiBieHne W 3BOJIOLMS
NEPBBIX KIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIUIEHKM KaK aHajior MEPBBIX Ha 3emie cOOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTEI.

[Ipoucxoxaenne 3ykapuoT (CUMOHOreHe3). DBOJIIOIUOHHOE MPOUCXOXKICHHE
BUpPYCOB. IIponcxoxkaeHue MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPYyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC ATamnbl ABOJIONMHU BBICHIMX pacTeHuil. OCHOBHBIE apoMop(o3bI
pacrennii. Bpixony pacremunt Ha cymy. IlosBieHue CHOpPOBBIX pAacTeHUM H
3aBoeBaHMEe uMH cymd. CeMeHHble pacTeHus. [IpouCXOoXkJIeHHE IBETKOBBIX
pacTEHUM.

OcCHOBHBIE 3Talbl 3BOJIIOIUHU KUBOTHOrO Mupa. OCHOBHbIE apoMoOp(o3bl
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — IMOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie XxopaoBbie XUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIUSA MTO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunuii. [IpoucxoxneHne MICKOMUTAIOMUX U
ntul. [lpuHnun xmoyeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Paszputne xu3HM Ha 3emie MO ’paM M NEPUOJAM: apXeu, NMPOTEPO30H,
najgeo30M, Me3030M, KahHo3ou. OOmas XapakTepucThKa KiIuMmata U
reOJIOTUYECKUX TMpoueccoB. [losiBIIeHHME W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ero yclioBUs U BIMSHUE HA ra30BbIil cocTaB aTMOc(hephl.

MaccoBble BBIMUPaHHSI — 3KOJOTHYECKUE KPU3UCHI Mpouwioro. [IpuduHel u
CJIEICTBHSI MAcCOBBIX BbIMHUpaHUN. COBPEMEHHBIH SKOJIOTMYECKUN KpPHU3UC, €ro
ocobennoctH. [Ipobiema coxpanenus 6uopasHooOpa3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHmdeckoro mupa. [IpuHuuIb Kiaccupukaiuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUECKHUE TPYIIbI OPraHU3MOB.

JdemoHcTpauumn

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

Ta6muier u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apOXKJICHUS Xu3HW», «Cxema ombita C. Mwummiepa, I'. FOpuy,
«Jtanbl  HeopraHWyeckou  sBomouun», «l'eoXpoHosoruyeckass  IIKaugay,
«HadanpHble 3Tanbl OpraHUYecKkoi sBoonun», «Cxema oOpa3oBaHUSI IYKapHUOT
nyTéM cumoOuoreHeza», «Cucrema XUBOM Npupoab», «CTpoeHUE BHUPYCAy,
«Apomopdossl  pactenuity, «Punuodutey, «OIHOKIETOUHBIE BOJOPOCIHY,
«MHoroknerounsle Bogopocin», «Mxwu», «llamopoTtHukm», «l'olocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHuid», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIX», «lIpocteiimme», «KuedHononocTHwey,
«ITnockue 4EPBUY, «UIEHUCTOHOTHEY, «PBIOBI», «3€MHOBOJHBIEY,



«IIpecmbikarommecs», «lltuupy», «Muekonuratomme», «Pa3BuThe XKU3HH B
apxeunckou spey», «Pa3BUTHE )KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
[1aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKON dpey, «Pa3sBUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBanue: repbapuu pacTeHUH Pa3IUYHBIX OTACNIOB, KOJUICKITUU
HACEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyuesia MTHUI[ WU 3BEpew,
KOJUICKIIUM OKAMEHEJIOCTEHM, TMOJIE3HBIX MCKOMAEMbIX, MYJISDKH OpPraHMYeCKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  saGopatopHasi paGora «MopgenupoBaHUE — ONBITOB
Musnepa—HOpu 1o uzydeHuto abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSMHEHUN B
NEepBUYHON aTMochepe».

JlaGoparopHnass pabora «/3ydyeHue u ONMCAaHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

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. METOIbI aHTPOTIOJIOT U H.

CraHoBIIEHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. Penurnosnbie
BO33peHUsA. COBpEMEHHBIE HAYUHbIE TEOPUH.

CxoacTBO yenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTUYECKOE MOJIOKEHUE YeTIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENBHO-
MOP(OIOTHYECKHE, AMOPHOJIOTHYECKHE, b13M0JI0T0-0MOXUMHUYECKUE,
nopejieHYecKre. OTIMYMS YETOBEKA OT XKUBOTHBIX. [IPAMOXOXKIEHHE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBbHOU
CHCTEMBI.

JBrxymue cuiibl (hakTopbl) aHTPOIOreHe3a: OUOIOTHYECKre, COIUaIbHbIC.
CooTHollleHne OMOJIOTUYECKHUX U COLIMANIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHoBHBIE CcTaguu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00E3bSHBI
(IPOKOHCYJIbI) U PaHHUE MOHTUBI — OOIIUE MPEIKHU YeTOBEKOOOPA3HBIX 00€3bsIH U
JroJieid. ABCTpaTONUTEKN — ABYHOTHE MpEAKH Jtojel. UenoBek yMelnblid, MepBbie
M3TOTOBJICHUS OPYyAui Tpyaa. YenoBeK NpAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a npenensl  Adpuku. YenoBek reiaenpOeprckuii — oOmMMM  MpesoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEeaHAEPTaIbCKUN
KaK BHJI JIIOJIEH XOJOJHOTO KiMMaTa. YelloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKMM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmipeaenamMu AdQpuKu.
[TaneoreneTrka u NajaeoOreHOMHUKA.



DBOJIIONMSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIN OTOOp B TOMYJISIUSAX
yesnoBeka. MyTalMOHHBIN Tipouiecc ¥ noduMopdusM. IlomynisiiiMmoHHbIE BOJHBI,
npeiid reHoB, murpaius U «3PEGEKT OCHOBATENS» B MOMYJIAIUSAX COBPEMEHHOIO
YEJI0BEKA.

Uenoseueckue pacel. I[loHstue o pace. boisbmme pacel: €BpoIeouaHast
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMs M myTu paccesieHHs 4YeliOBeKa I0 IIIaHeTe.
EnuncTtBo  denoBeueckux  pac. HaydHas  HECOCTOSITENBHOCTH — pacus3Ma.
[Tpucnoco0neHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKPYXAIOMEH CpeIbl.
Brnusaue reorpaduueckoit cpeapl W apeiida reHOB Ha MOPQOJIOTUIO U
(GU3HOIOTHIO YETIOBEKA.

MeXAUCUUIUIMHAPHBIE ~ METOAbI B buzudeckoir  (OMOJIOTUYECKOM)
AQHTPOTOJIOTMU.  ODBOJIOIMOHHAS ~ QHTPOMOJOTHS W MaJIEOAHTPOMOJIOTHUS
YeJIOBEYECKUX MOMYJSIuid. buocouuanbHble UCCIEOBAHUS MPUPOABl YEIOBEKA.
NccnenoBanue K03BOMIOMUHN OUOIOTHYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

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

Tabnuist 1 cxembl: «MeTOIbI aHTPOMOIOTUNY, «I 0IOBHOW MO3T YETOBEKay,
«YenoBekooOpazHble 00€3bsiHbDY, «CKeleT YeloBeKa M CKEJET IITUMIIaH3e,
«PyIMMEHTHI U aTaBU3MbDY, «/IBHXKYILIHE CHUIIBI AHTPOIIOTE€HE3a», « DBOIIOLIMOHHOE
IpEBO  4eJoBeKa», «ABcrpajmonutek», «UYenoBexk  ymenslit», «Yenosek
npsAMOXOsIIIuiY, «/lenrucoBckuil yenoek» «Heanaepranbiipy, « KpoMaHbOHIIBD,
«IIpenxu yenoBeka», « ITamnbl SBOJIOIUU YEIOBEKa», «Packl UeloBeKay.

OOGopynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHAIbHOM
KyJbTYphl TIPEAKOB 4YeJOBEKa, penpoaykiuu (¢potorpaduu) KapTHH C
MUA(OJOrMYeCKUMU M OHOJICHCKUMM CIOKETaMH TPOUCXOXKICHHUS 4YeJIOBEKa,
dboTorpadum 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 o0COOCHHOCTEH CTpOEHUs CKeJeTa
YeJI0BEeKa, CBSA3aHHBIX C MPSIMOXOKICHUECM).

IIpakTnyeckas padora «/3ydyeHne 3KOJOrMYECKHUX afanTallil 4eJTOBEKay.

Tema 6. Jkojiorussi — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBbIX CHCTEM € OKPY/KaKIIeHd cpeaou

3apokaeHre U pa3Butue skojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
sKoJIoTuH. CBSI3b KOJIOTUHU C IPYTUMH HAYKaAMH.



Metoapl skonoruu. [loneBble HaOMOAEHHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npUpoAHble U JlabopaTropHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKpY>KaloIlel Cpe/ibl: JIOKaIbHbIN, peTUOHAIIbHBIN U T100abHBIH.

3Ha4YeHUE DOKOJIOTMYECKUX 3HAHMW JUI1  YEJIOBEKA.  DKOJOTUYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3€H 4YeJIOBEeYeCTBa C mpuponor. dopmMupoBaHue
AKOJIOTHYECKOM KYJIbTYpPbl U SKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

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

Tabmuibl 1 cxeMbl: «Pa3genbl skonorumy, «MeToabl skonorum», «Cxema
MOHUTOPHUHTIA OKPYKAOLIEN CPEIBD.

JlaGoparopuas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VCCIIEOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTaHUA

Dkojorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudpukanus
AKOJIOTHYECKUX (PaKTOpOB: abuoTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. Oo1ne
3aKOHOMEPHOCTH JEHCTBUA 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
mnpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHOMOHTHBIE M CTEHOOMOHTHBIC
OpTraHU3MBlI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojorumdyeckuid (axrop. eiicTBue
Pa3HBIX Y4YaCTKOB COJHEYHOTO CIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYMIIBI
pPacCTeHMI M JKMBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHaibHas poOJib CBETA.
doTtonepuoausm.

Temneparypa kak oskonorudyeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTs kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHud K
noJiiepaHuio BogHoro OanmaHca. Knaccudukamusi pacTeHHI MO OTHOILIECHHUIO K
Bojzie. [Ipucrnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHHS OpPraHU3MOB: BOJAHAs, HA36MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAsT  MOANOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DPU3NKO-XUMUYECKUE
O0COOEHHOCTH cpex oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
YKA3HU B Pa3HbIX Cpelax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJInyHble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennsie Qopmbl opranusmoB. I[lonstne o JKu3HEHHOH Qopme.
Kuznenusie popMbI pacTeHUM: JEPEBhS, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJIHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI IKUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buortnyeckue (hakTopBHI. Buner OMOTHUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepamus,
MYTyalnu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHNMUecTBO). HeTpoduueckue
B3auUMoJIecTBUs  (Tomuueckue,  Qopuyeckue, ¢abpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACUCTBUN JUIsl CYIIECTBOBAHUS OpPraHU3MOB B Cpele
oOutanus. [IpuHIKIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumbsl 1 cxembl: «OKoynoruyeckue (axkTopsl», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEIIOKpOBHbBIE
XKUBOTHBIE», «XOJIOJHOKPOBHBIE >XUBOTHbIE», «DuU3MONOrMuecKkue ajaantaiuuu
XKUBOTHBIX», «Cpenpl oOuTaHUS OpraHu3MoBy», «buosiorudeckue pUTMBDY,
«Kuznennoie  Qopmel  pactenmity, «KuzHeHHBIE  (GOPMBI  JKUBOTHBIXY,
«JKocucTeMa MIMPOKOIMCTBEHHOTO JIeca», « DKOCUCTEMA XBOMHOTO Jiecay, «Llenn
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Koukypenuus», «CumOuosy,
«KomMeHcanuzm».

O6opynoBanne: TepbOapuy PAacTCHWA W SKHUBOTHBIX, MPUCIIOCOOJEHHBIX K
BIUSHUIO PA3JIUYHBIX OKOJOTUYECKUX (PAKTOpOB, repOdapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIC, TEHENIOOUBBIC U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHMSI, TepOApUU U KOJUICKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pPAaCTEHUM, Uydyena MTULl U 3Bepeil, repdapuu
pacTeHuii, OTHOCSIIUXCS K rUrpoduram, xcepopuram, Me3oduraM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMH KUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax,
repbapu ¥ KOJUIGKIIMM PACTEHUH M IKUBOTHBIX, OO0JaJaOMIMX YepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUM KU3HM, repbapuu u
KOJUIEKIIUM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (POPM, KOJUIEKUUU
KUBOTHBIX, YUYACTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlabopaTtopnass pabora «BbisBIeHHE TPUCTOCOONCHUI OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBI€HHUE MNPUCTIOCOOTIECHUNH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbI».

JlabopaTtopnass pa6ora «AHaToMHUYeCKHE€ OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rus BUIA0B U MOIMYJIANH

DKOJIOTUYECKHE  XapaKTePUCTUKH  TOMYJISLHH. [Monmynsimus  kak
Ouonornueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, (pU3nueckux 6aprepoB U
0COOEHHOCTEHN OMosoruu BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeNW MOMYJSIMUU: YWUCIECHHOCTb, IUIOTHOCTb,



BO3pacTHasi M TMOJIOBasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKOJOTUYECKasi CTPyKTypa nomyssinuu. OlleHKa YHUCICHHOCTH TOMYJISLIHH.
JuHnamuka nonyisiuud U e€ peryisiius. buoTtudeckuil MOTEHIMAN MOMYJISIHUHU.
MopaenupoBanue IMHAMUKHA HoNyJAiuu. KprBbie pocTa YUCIEHHOCTH MOIMYJISLHH.
KpuBbie BbDKMBaHUA. Perynsaims 4YMCICHHOCTH TMOMYJSIHA: posib (PaKkTOpoOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Touatue o0 skosormueckoi Huile Buaa. MectooOutanue. MHoromepHas
MoJzenp sKosormyeckon Humm JIx.M. XarumHcona. Pa3mepbl 3konorndeckou
Huu. [loTeHnnanbpHas U pealn30BaHHas! HULIU.

Bun kak cucrema monymnsiuuil. Apeanbl BUIOB. BUabl M MX KHU3HECHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAIICHTHI.

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

JdeMoHcTpanuu

IToprper: k. . XaT4ynHCOH.

Tabmuibr w  cxembl: «ODKOJOTHYECKHE XapAKTEPUCTHKU —TOMYJISIANY,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyasiuuum», «Bo3pacTHble  NHUpaMHbI
nonyysiiun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH  3EMJIM  Pa3iIMyHbIMU
opranu3zmammn», «Mojeinb skosnorndeckor Huum Jx. M. XaTuuHcoHay.

OG6opynoBanue: repOapun pacTEHUM, KOJJIEKIIUU KUBOTHBIX.

JlabopaTopnass  pabora  «lIpucnocobneHus ceMssH  pacTeHUHl K
pacCeNeHuo.

Tema 9. DKo0rug COOONIECTB. DKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. Csizu Mexnay
OpraHu3MaMu B OMOLIEHO3E.

Dxocucrema kak oTkpbiTas cucrema (A. Ix. Tencnn). OyHKIMOHAIbHBIE
OJIOKK OpPraHW3MOB B JKOCUCTEME: MPOIYIECHThl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu u ceru. AOHOTHUECKHE OJIOKHU
skocucteMm. [TouBbl U Wbl B 3kOcHCcTEMAX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTeIud  dJKOCUCTEeMbl. buomMacca u  OpoayKIHS.
DKOJIOTUYECKHE MUPAMUJIBI UhCeT, OMOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpaBnennble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOrE€HHbIE BO3JCUCTBUA Ha
cykneccuu. KnmumakcHoe coobiectBo. bropasnoobpasue u mojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.



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

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Paznuums
MEX]Ty aHTPOTIOT€HHBIMH U TPUPOJIHBIMHU 3KOCUCTEMAaMH.

YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
dnopa u dayna. CuHaHTpomm3alus TOpoOACKOM ¢ayHbl. buonormyeckoe u
XO3SIICTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTeMax. Poib KackadnHoeo s¢hghexkma u 6u008-30upuramopos (Kuouesvix
6U008) 6 QyHKYUOHUposanuu skocucmem. IlepeHOC FHEPTUH U BEIIECTB MEXIY
CMEXHBIMH SKOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIIIUI U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmuol 8030€lCmeuss  3a2pASHEHUL pPA3HbIX munos Ha
CYOOP2aAHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbI  DKOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONOSEHHO020  B030€UCMEUSL.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX YKOCUCTEM.

JdemoHcTpanuu
[Hoptpet: A. Ix. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OWoleHo3a»,  «IDKOcuUCTeMa

HMIMPOKOJIMCTBEHHOTO Jecay, « DIKOCHCTEeMa XBOMHOTO Jecay, « DyHKIMOHAIbHbIC
TPYIINbl OPraHU3MOB B 3KOCUCTEeMe», «KpyroBopoT BEIIECTB B HIKOCHCTEME,
«Ilenu nutanus (macTOUIHAS, TETPUTHAS)», « IKOJIOTHUECKAsl MUPAMUIA YUCEID»,
«IJKoJIOrMYecKasi mupaMua OMOMacch», « IKOJOTMYECKasi MUpaMUIa YHEPTUM,
«Ob6pazoBanue Oosotay, «IlepBuynas cykieccus», «BoccranoBieHue jeca mocie
noxkapay», «KocucTteMa 03epay», «ArpoieHos», «KpyroBopor BemiecTB M MOTOK
SHEPruu B arpoiieHo3ey, «[Ipumepsl ypOOIKOCUCTEM.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydeia NTUIl U
3Bepeil, repbapru KyJbTypHBIX M TUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJICIb
HSKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo03KOCHUCTEMBD».

JlabopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX).

IKcKypeusi «DKCKypCHUsi B TUIMMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HsK,
€JIbHUK, Ha CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€pO, OOJIO0TO)».

IKCKypeusi «IDKCKYpCHUsl B arpodKoCHCTeMy (Ha MoJie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riiodanbHas IkocucTreMa

buocdepa — obOmennanerapHas 000J0YKa 3€MIIM, TJE€ CYIICCTBYET WIH
CylllecTBOBaJa kM3Hb. Pa3BuTue npeacraBieHuit o 6mocdepe B Tpynax J. 3rocca.



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

3aKOHOMEPHOCTH cyllecTBOBaHusA Ouocdepbl. OcodeHHOCTH Onocdepsl Kak
rI100aIbHOM 3KOCUCTEMBI. JMHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIECTB U OMOTEOXMMHUYECKHE IUKIBI (Yriiepoaa, a3oTra). PUTMHUYHOCTE sSIBIEHUN
B Onocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TyHJpa, XBOMHBIE Jieca, CMEIIIaHHbIE U TUPOKOJIMCTBEHHbIC JIeca, CTEH, CABaHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BRICOKOTOPhs. KiuMar, pacTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U PyHKIIUS )KUBBIX CUCTEM, OIIEHKA WX PECYPCHOTO MOTEHIIUANa U
ounochepHbIX QyHKIUI.

JdemoHcTpauumn

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

Tabmuubr u cxembl: «I'eocdepsr 3emnn», «KpyroBopoTr azora B HpHUPOJEY,
«Kpyrosopot yriepona B mpupozae», «KpyroBopoT Kuciopojia B HpPHUPOJEY,
«KpyroBopoT BOJbI B mpupojie», «OcHOBHbIE OMOMBI cymmny, «Kiaumartuueckue
nosica 3emnm», «TyHapay, «Taira», «Cmemannsiii gec», «lLIMpokoanCcTBEHHbIN
nec», «Crenby, «CaBanHay, «IlycToiHsy, « Tpornueckuii gecy.

ObopynoBanue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YestoBek ¥ OKpyKA0OLIIAS Cpeaa

DKOJIOTUYECKUE KPUBUCHI M UX NOpuuunHbl. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arps3HeHHe BO3MyIIHOW cpenbl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHune KinMara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPaCTUTENIBHOTO U KUBOTHOrO0 Mupa. OCHOBHBIE MNPUHIUIBI OXPAaHbl MPUPOJIBIL.
Kpacaeie xHmru. OcobGo oxpaHsemble mpupoansie Tteppuropuu (OOIIT).
boranndeckue cazibl ¥ 300J10THYECKUE TTAPKH.

OCHOBHbIE TPHUHIMIBI YCTOMYMBOTO Pa3BUTHsI YEJIOBEYECTBA U MPUPOJIBI.
PannonansHOe  MpPUPONONOJIB30BAHUE W COXpaHEHUE  OMOJOTHYECKOIo
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TJ00ATBHBIX 3KOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIE TIOCIEICTBUA.

Pa3BuTHe METOIOB MOHUTOPHHIAa pa3BUTUS OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCIe008aHUA nepexooa K pecypcocbepezaroujei U
KOHKYDEeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHBIX 6U008 U 3Kkocucmem. (OCHOBbI



sKopeadburumayuu dKocucmem U Ccnocooos 60pvOLI ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus mopckux u HazemHwix 9KOCUCTHIEM.

JdemoHcTpanuu

Tabmumt  w cxeMmbl:  «3arpsi3sHeHHE  aTMOcdepb»,  «3arps3HEHHE
ruapocdheps», «3arps3HeHne TouBbl», «llapHukoBwIT  3ddexT», «Ocobo
OXpaHsieMbIe IPUPOIHBIC TEPPUTOPUMY, «MOJENH YIIPaBISIEMOTO MUPAY.
Ob6opynoBanue: ¢ororpaduu OXpaHSIEMbIX PACTEHUH M >KUBOTHBIX KpacHoi
kHuru Poccutickont @enepanuu, KpacHoil KHUTHM pernuoHa.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOydJaronmmMMucss TporpaMM CpemHero o0miero oOpa3oBaHUS: JWYHOCTHBIC,
METANPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTPaMMBbI 10 OMOJIOTHH
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHME OOYYaIOIUMUCS POCCUMCKON
rPaXXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHUI0, Haiuyue Mmomusayuu K  OOydeHWI0  OHOJOoTHuH,
yeneHanpaeienHnoe pazsumue BHYTPEHHHX YOEXJIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJOTHYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O00pa3OBaHMs, Haluuue  NpPABOCO3HAHUS  IKOJOTUYECKOUN
KYJBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUH C
TPAAUIMOHHBIMUA POCCUMUCKUMU COLUUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUIAaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUsS, CAaMOBOCIUTAaHUS U
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEH TNO3WUIMU JMYHOCTH, NATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaJulMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit dexnepanuu, npupoae u
OKpY’KarolIen cpese.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHOoro mpeamera «buomorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONBbITA U OMbITA JECSITEIBHOCTH B MPOILECCE PEaM3ali OCHOBHBIX HAIPaBJICHUN
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, YBa)KEHHE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JaHHU
y4€OHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHHUSIM COBPEMEHHOMW KU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLUAIIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEILCKUX 3a7ady, YBAKHUTEIBHOTO
OTHOUIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPHKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU WUJICHTUYHOCTH,
NaTPpUOTU3MA, YBaXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE.
Ponunon, ropmocty 3a cBOM Kpal, CBOXO PoauHy, CBOM SA3BIK M KYJIBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

EHHOCTHOE OTHOIIEHHUE K MPUPOJTHOMY HACIEAUIO U MAMSTHUKAM IPUPO/IbI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWMOJOTHM, TMOHUMAHMS 3HAYCHUS OWOJOTUM B TO3HAHWU 3aKOHOB
IPUPO/JIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 u 3anmurte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJ1a B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIECHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O0 TPHUHATHS ILEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHUH C
TpaauuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOUYas ACTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIMIECTBEHHBIX OTHOIIEHU;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBUS JKMUBOM IPUPOJIBI U €€ IIEHHOCTH;



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

5) ¢uzuyeckoro BocnuTaHUsl, (POPMUPOBAHUS KYJILTYPbl 30POBbS H
3MOLMOHAJBHOIO 0J1arONMOJyYHs:

NOHMMaHHWE W pealu3alus 3J0pOBOro U 0e30macHOro odpasza >KU3HU
(3mopoBoe  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBUJ U HOPM,
cOaJlaHCUPOBAHHBIA PEXUM 3aHATUM W OTIbIXa, peryisapHas Qunueckas
AKTUBHOCTbH), OEpEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH MNpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIKX 3J0OPOBBIO U KU3HU JIIOICH;

OCO3HAHME TMOCJEICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (YyHOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCTIUTAHMS:

TOTOBHOCTB K TPYZY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTHBHOM JAESTEIBHOCTH TEXHOJOTMYECKOW W COLMATbHOMN
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHSITh TaKyl0 JEATEIbHOCTD;

UHTEPEC K pa3IuyHbIM cdepaMm mpodecCHOHANBHONU JEATENHbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBHIOOp Oyaymiei mnpodeccu U pearn30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

AKOJOTHYECKH 1EJIECO00pa3HOe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTMUECKON KyJIbTYpbl: MNPUOOPETEHUE ONBITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TMOCHEACTBUN ISt
OKPYKaroIE CPeIbl;

OCO3HaHMWE TrI00aJBbHOTO XapaKTepa IKOJIOTMYECKUX MpoOJieM W MyTel ux
pelieHus;

CIIOCOOHOCTBh HMCIIOJIB30BaTh IMPUOOpPETaeMble IMPU H3YYEHUU OUOJIOTUU
3HAHUS W YMEHUS TPU PEHICHHH TpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIONIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOC(EpPHI);

AKTUBHOE  HEMNPHUITUE JIEWUCTBUM, NPUHOCIAIIMX BpEI  OKPYKaAIOLIEH
IPUPOIAHON cpelie, YMEHHE NPOrHO3UPOBATh HEOJIArONMPHUATHBIE HKOJIOTHYECKUE
NOCJIEACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;



HaJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, YKOJIOTMYECKON KYIbTYPHI,
OITbITA JIEATSIIHHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMU B ITO3HABATEIbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTMYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MpPaKTUKW, OCHOBAHHOI'O HA JUAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYpPhl KaK CpEACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU Y MMO3HAHUSI MUPA;

NOHUMaHUE crneuu@uKkd OHMOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
npeacTaBiieHuss 00 OKpYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOIecTBa, B TO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU TpodsIeM
COXpaHEHHMS IPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OUOJOTUM JJII COBPEMEHHOW IHUBWJIM3AIINU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIIOCOOHBIX  pemaTh pecypcHble MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX SKOJOTHYECKUX MPOOJIeM U
obecrieyeHuss  mepexojla K  yCTOMYMBOMY  Pa3BUTHUIO,  PalMOHAIIBHOMY
WCIIOJb30BaHUI0 TPUPOJHBIX PECYpCOB M (HOPMUPOBAHMIO HOBBIX CTAHIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHWOJIOTMYECKUX 3HAHHH B IEJIAX
MOBBIIIIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HayYHOW TI'paMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, (Gpopmupyemon
pU U3yYEHUU OUOJIOTHUH;

MOHUMAHHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIIOJIL30BaTh TOJydaeMble 3HAHMS I aHajdu3a |
0OBSICHEHHUS SBJICHUN OKPYKAIOIIETO MUpa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIOUEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJb30BaTh OHMOJIOTMYECKUE 3HAHUS IS
penieHus mpo0JieM B pealbHbIX )KU3HCHHBIX CUTYaIUsX;

OCO3HAaHME IIEHHOCTH HAyYHOW JESATETbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO U UCCJIEA0BATENBCKYIO ACATEILHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0o00Opa30BaHMIO, K AKTMBHOMY IIOJYyYCHHUIO HOBBIX 3HAHWW IO OWOJIOTHH B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHS y4ueOHOTo mpeamera «buosmorusy
BKJIFOYAIOT: 3HA4YMMbIe Ui (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIHUXCS
MEXAUCITUTUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIeHAayYHbIC MOHSATHS, OTPaXKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cUCTeMa, HaAy4HbId (PakT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeIOBaHMe,  HAOMIOJIGHWe, HW3MEpPEHUE, OKCIePUMEHT U JIpyTrue);
yHUBEpCalbHbIe Yy4yeOHbIC JIelcTBUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIne dbopmupoBaHue (GyHKITMOHATBHOMN
rPaMOTHOCTH Y  COIMAJIBHOM KOMIIETEHIIMM OOYy4YaroIIuXCs; CIOCOOHOCTH
o0yJaronmxcs UCITIOJIB30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJlbHble yueOHbIE JEWUCTBUA B
MO03HABATENLHOMN M COLIMATBLHOMN MpPaKTHKE.

B pesynapraTte wu3ydeHuss OWOJOTMM HAa YPOBHE CpPEAHETO OOUIEro
oOpazoBaHusi y oOyuaromierocss OyAayT chOpPMUPOBAHbI  TO3HABATEIbHbBIC
yHHUBEpCajbHbIC yueOHbIE JEMCTBHSI, KOMMYHUKAaTUBHbBIE YHUBEPCAIbHBIC YUCOHBIC
NEUCTBUS, PETyJISITUBHbIE YHUBEpCAIbHbIE Y4yeOHble JIEeHCTBUS, COBMECTHAas
NS TENBHOCTbD.

MeTtanpeameTHble pe3yibTaThl OCBOCHHS TMPOTPaMMBbl CPETHETO OOIIeTro
00pa30BaHUs TOJKHBI OTPAXkKaTh:

OsiaseHue YHUBepPCAJbHBIMHU Y4eOHBIMHU NMO3HABATEJIbHBIMHU
JAeHCTBUSIMU:

1) 0a30Bble JJOrNYeCKHeE IeHCTBUS:

CcaMoOCTOSITENNbHO  (OpMyNIHpOBaTH W aKTyaJU3WpoBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIOJb30BaTh IMPU OCBOCHHWM 3HAHUM MNPUEMBI JIOTHYECKOIO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuKaimm, 0000IIeH s ), pACKPbIBATh CMBICT
OUMOJIOTMUECKUX TOHATHH (BBIICIATh UX XapaKTepHBbIE NMPU3HAKH, YCTAaHABIMBAThH
CBSI3H C APYTUMHU MOHITHSIMH);

ONpEeAeNATh LEIN MACSITENbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPHUH UX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI JESATEIbHOCTH C OCTABJICHHBIMU LEISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUS JUIsl O0OBsICHEHUS (DAKTOB M SIBJICHUMN
YKUBOM IIPUPOLBI;

CTPOUTH JIOTHUECKHE pACCYXKACHHS (MHIYKTUBHBIC, JEAYKTHBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOpPEUMs] B paccMaTpUBaEeMbIX
SIBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIIOUCHMUS,;

OPUMEHSATh  CXEMHO-MOJIENIbHBIE  CpeACTBAa Uil MpEeACTaBICHUS
CYIIIECTBEHHBIX CBSA3CH M OTHOIICHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TaKK€  NPOTHUBOPEYMH  pa3HOr0  poja,  BBIABICHHBIX B Pa3jM4YHbIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IJIaH pEIICHHs] MPOOJIEeMbl C Y4ETOM aHAIM3a MMEIOIIUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIBHOCTH;

KOOPAWHHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHSX  pPEaIbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEILCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  paspeuieHus npoodsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAaKTUUECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MMO3HAHUS;

UCIIOJb30BaTh pPa3jMuYHble BUABI JEATEIBHOCTH IO IOJIYYEHHIO HOBOTO
3HaHUS, €ro HHTEpIpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIUsX, B TOM YHUCJIE TP CO3aHUH YIEOHBIX U COITUATBHBIX TPOCKTOB;

(dbopMupOBaTH HAYYHBIA TUI MBIIUICHUS, BIAJeTh HAYYHOW TEPMUHOJIOTHUEH,
KITFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh W (OopMyJIHMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHOMN
NS TEIbHOCTH 1 )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBAaTh 3a/auy,
BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 3a7]aBaTh apaMeTPbl U KPUTEPHUU PEILICHUS;

aHAIM3UPOBaTh TOJIYYEHHBbIE B XOJI€ PEIHICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHbI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHAIBHYIO CPENy;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1IacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjiaratb OPUTHHAIbHBIE MOIXOJbI M pElIeHus,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

3) pabora ¢ undpopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax JaHHBIX, B VIHTepHeTe), aHaIu3upOBaTh



UHGOPMAIUIO Pa3IMYHbIX BUJOB U (POPM Ipe/CcTaBICHUs], KpUTUUECKHU OLIEHUBATh
€€ TOCTOBEPHOCTh Y HETIPOTHBOPEUNBOCTb;

(GopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omosornyeckoil nHpopManuy, HEOOXOAUMOM ISl BBHIIOTHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh ONBIT HUCIHOJIb30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
ouosnornyeckon uHbopmaruu (cxeMbl, rpaduku, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa npu paboTe C
OMOJOrMYeCKOM HMH(pOpMalMe: MPUMEHATh XHMHYECKHEe, (usnyeckue u
MaTeMaTUYeCKUe 3HAKU W CUMBOJIbI, (hopMyIbl, aO0peBHATypy, HOMEHKJIATYpY,
UCIOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJasAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  WH(OpManuwu,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH el CTBUSIMM:

1) oOmenme:

OCYLIECTBJISATh KOMMYHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU MO CYIIECTBY OOCYyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHUTEJBHO BBINOJHEHHS MpeIaraeMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COIIACOBAHHOCTh MO3UIMH APYTUX YYaCTHHUKOB
JMaiora Wi JUCKYCCHUH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCBHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyalUH,
YMETb CMATYATh KOH(MIUKTHI U BECTU MEPErOBOPHI;

BJa/IeTh Pa3IMYHbIMU CHOCOOAMU OOILEHUS U B3aUMOJEWUCTBUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOPpeKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOUYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIECTBA KOMAHAHOW W MHAUBUIAYAIbHON
paboThI MpH PEIICHUU OMOJIOTUYECKOM MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX AEHCTBHM € y4éToM oOLIMX
MHTEPECOB U BO3MOXKHOCTEHN KaX/10T0 YjeHa KOJUIEKTHBA;



IPUHUMATh [EJIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAVMHUPOBATh JEUCTBUS MO €€ IOCTHKEHHUIO: COCTABJIATH IUIAH JIEWCTBUU,
pacupenensiath pojad € Y4ETOM MHEHHMH YYaCTHMKOB, OOCYXKIaTh pEe3YJIbTaThl
COBMECTHOM padoThI;

OIICHMBAaTh KAuye€CTBO CBOEr0 BKJIAJla M KaXXJOTO0 yYacCTHHKA KOMAaH/bI B
oO1uit pe3yNbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TMPOEKTHI, OIECHMBAThL MAEHU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUYUMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIeM U UX
pEIIeHUS B )KU3HEHHBIX U YICOHBIX CUTYAIUsX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUW IIEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaxX IO OTHOILIECHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBISABIATH
poOIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJja4ll B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pElIeHHs M[po0ieMbl C  yu€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieNiaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYIAUIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, TMOCTOSIHHO TOBBINIATH CBOWM 00Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTbh KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIAJ€Th  HABBIKAMHM  TIO3HABATENBbHON  pedieKCHUH KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX TMPOILIECCOB, HX PE3YyJIbTaTOB W
OCHOBAHMI, UCIHOJIb30BaTh MPUEMBI peIeKCUU IJisl OLUEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajau3€ pe3yJIbTaToB
NEATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajau3€ pe3yJIbTaToOB
NEATENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaTbl OCBOCHHUS COJIEpKaHHUS Y4yeOHOro mpeaMera
«buonorusiy Ha yriayOJEHHOM YpOBHE OPUEHTHUPOBAHBI Ha oOecreyeHue
npopuiabHOro  00ydeHust — oOywaromuxcs — Oumosmormu. OHM  BKIIOYAIOT:
cneruduueckue st OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, UHTEPIIPETAIIMN U MPEoOpa30BaHUIO 3HAHUHM, BHUBI JIEATEILHOCTH T10
MOJIYYEHUIO HOBBIX 3HAHWUW W WX MPUMEHEHUIO B PA3JUYHBIX YUCOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cUTyalusax. lIpenMerHble pe3ynbTaThl MPEACTABIEHBI IO
roJlaM U3y4YeHHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOTrO mpeamera «buonorus» B 10
KJlacce JOJIKHBI OTPAKATh:

chOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAyYHOU KApTUHBI MHUpPa, B
NMO3HAHWM  3aKOHOB TPHUPOABI M  PEHICHWU TPoOJIeM  PAIMOHAIBLHOTO
IPUPOOIIOIH30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH,

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTOJararonue OUONIOrMYeCKUe TEPMHUHBI M TOHSATHS (PKU3Hb, KIIETKa,
OpranmsmM, MeTadoJIu3M, TOMEOCTa3, CaMOPETyJsAlus, CaMOBOCIPOU3BEACHUE,
HACJIeICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnerouynast teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenactBeHHoct T. Moprana), yuenus (H. WM. BaBumoBa — o weHtpax
MHOTOOOpa3si W TPOUCXOXKICHUS  KyJIbTYPHBIX  PACTEHUH),  3aKOHBI
(emmHOOOpa3Hsl MOTOMKOB MEPBOIO MOKOJEHUS, PacIlEIIeHHs, YHUCTOThl T'aMeET,
He3aBUCUMOTo HaciegoBanuss [.  Mengens, TOMOJIOTMYECKUX PSIOB B
HacJIeICTBEHHOU U3MCHYUBOCTHU H. . Baswuona), MIPUHLMIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJJAMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMUCAaHUE, HM3MEpPEHUE,
HaO0II0/IeHHE, SKCIIEPUMEHT);



yMEHUE BBIICTATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHCIIC
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpraHOB pACTCHHH, KWUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACITEIBHOCTH,
IPOTEKAIONTUX B OPTaHW3Max PAcCTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTUYECKHX
IIPOIECCOB: 0OMEHa BemlecTB (MeTaboIM3M), MPEBPAICHUSI SHEPTHH, OPOKEHUS,
aBTOTPO(HOTO M TeTepOTPOPHOTO THUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHSA,
Pa3MHOXEHUs,  WHAMBUIYAIBHOTO  Pa3BUTHs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMCHHE YCTaHABJIMBATh B3aMMOCBS3U MEXIYy OPraHOMIAMH KICTKH W WX
GYHKIUSIMHM, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIHAMH, MEXKIY
opraHaMd W CHUCTEMaMH OpPTraHOB y pACTEHHW, XWUBOTHBIX W YEJIOBEKa M WX
GYyHKIUSAMHA, MEXIYy CHUCTEMaMH OPTraHOB M WX (PYHKIUSIMH, MEXAY dTaramu
oOMEeHa BEIIeCTB, ATalaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTAaHU3MOB,
dTamamMu SMOPUOHAILHOTO PAa3BHUTHSA, TEHOTHIIOM M (DEHOTHUNOM, (EHOTHUIIOM U
dbakTOopamMu cpesibl OOUTaAHUS;

YMEHUE BBISIBJIATh OTIUYHUTEIBHBIC MPU3HAKUA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, >)KUBOTHBIX M YEJIOBEKA;

YMEHHE WCIOJB30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIJIs JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYCCKUX TPYIII;

yMEHUE pPeNaTh OMOJIOTUYECKUE 3aa9H, BBISBISITH TPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTMUYECKUMH TIPOIECCAMU U SIBJICHUSIMHU, J1€TIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpakTU4YeCKue padoThl, COOJIIOIAThH
npaBuiia pu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OSKCIECPUMEHTAIHHBIMU
cpenctBamu, GOPMYIUPYS II€JIb HUCCIENOBAaHUS, AHAIU3UPOBATH MOJIYYCHHbBIC
PE3yJIbTATHI U JACTATh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIICKON paboTe Mo OMOoJIOTHuH,
9KOJIOTUW W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IMIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATh  TMOJYYCHHBIE  PE3yJbTaThl HAa  yYCHHYECKHX

KOH(EPEHITUSAX;
YMEHHUE OIICHWBATh OJTUYECKHE aCIeKThl COBPEMCHHBIX WCCIICIOBAHUN B
obmactu  OWojoruu W MEAWNUWHBI  (KJIOHHPOBAHWE,  HCKYCCTBEHHOE

OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa W CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHaIbHON
NEeSTENBHOCTH B 00JacTH OMOJIOTHHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEeJbCKOTO XO3SIICTBA, MUILEBONW MPOMBIIUIEHHOCTH, YINIYOJISITh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBII HAa OCO3HAHHBINM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
POJOJDKEHNE OHOJOTHYECKOro 00pa3oBaHMs B OpraHU3AIUSAX  CPETHETO
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yyeOHOro mnpeamera «buonorus» B 11
Kjlacce JOJIKHBI OTPAXKATh:

cOpPMUPOBAHHOCTh 3HAHMW O MECTe€ W pOJM OWUONOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOUN
KapTUHBl MHpA, B MO3HAHMM 3aKOHOB MPUPOABI M PEIICHHH SKOJOTMYECKHX
npoOJieM 4YeloBEeYecTBa, a TakKe B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOJIONOIB30BAHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIIECHUS K MPUPOJIE,
00IIeCTBY, YEJIOBEKY, O BKJIAJe POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHUOJIOTHH;

yMEHHUE BIAJIETh CHUCTEMOM OMOJOTMYECKHX 3HAHUU, KOTOpas BKIIOYAET
OnpeneNeHus M TMOHMMAaHHE CYIIHOCTH OCHOBOIIOJAralmIuX OHOJIOTHYECKHX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTEMa, Ouochepa), OHONIOrHUYECKHUE TEOpUHU
(aBostoninonHas teopus Y. JlapBuHa, CUHTETUYECKAsl TEOPHUS 3BOJIIOLMN), YUCHUS
(A. H. CeBepuoBa — 0 myTsxX U HampaBieHUsAX 3Bontounn, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apopsimeBoro cxojacrsa K. M. boapa), mpaBuna (munumyma 1O. Jlubuxa,
AKOJIOTMYECKON MUpaMUIbl SHEPruM), rumore3bl (rumore3a «vupa PHK» V.
I'unGepra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJAaMH  HAy4YHOrO  ITO3HAHMS,
UCIIOIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 0OBEKTOB U SKOCUCTEM
(omucaHue, U3MeEpeHue, HaOIIOJIEHUE, SKCIEPUMEHT), CIIOCOO0aMU BBISBJICHUS U
OIICHKH aHTPOIOTE€HHbIX U3MEHEHUI B PUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
9KOCUCTEM M OMocdepbl, CTAOMIM3UPYIOMIET0, ABUKYILIETO U Pa3pbhIBAIOIIETO
€CTECTBEHHOTO otOopa, aIIONaTPUYECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHMs, BIUSHUS JABIDKYITUX CHJI SBOJIONMN HA TeHO(POH T TIOMYJISIINH,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejlie OOWTaHMs, YepeOBaHUsI HAMPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB U OTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBA3M MEXAY MPOIECCAaMU 3SBOJIOLNH,
JBIDKYIIAMHA CHJIAMU aHTPOMOTeHE3a, KOMIIOHEHTaMU Pa3JIMYHBIX YKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHMs, aOMOTHYECKUX U OMOTUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  cOOOLIeCTBaXx,
AHTPOIOTEHHBIX U3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPe/bl OOMTAHUSI, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHS MHOTrooOpa3usi BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS MPUPOJIBI M YETIOBEUYECTBA;

YMEHHE periaTb OMOIIOTUYECKUE 3a/Ja4H, BBISBISATH MIPHUNHHO-CIICICTBEHHBIC
CBSI3M MEXKIY MCCIETyeMbIMU OMOJIOTHUECKUMH MIPOLIECCAaMU U SIBJICHUSMH, J€JIaTh
BBIBOJIbI ¥ TPOT'HO3bI HA OCHOBAHMH IOJIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBINOJIHATH JIA0OpATOPHBIE M MpaKkTUYeCKue pPaboThl, COOJIIOIAThH
npaBuiia pu paboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTATBHBIMH
cpeactBamu, GOpMyNIHpys ILelb HCCIEeNOBaHUS, aHAJIW3UPOBATh IOJyYEHHbBIE
pe3yibTaThl U J€JaTh BHIBOIBI,

yMEHHUE Y4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIbCKON paboTe Mo OHOJIOoTHuH,
AKOJIOTMM U MEIUIIMHE, MPOBOIMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJYYCHHBIE  PE3yNbTaThl HAa  YYEHHYECKHX
KOH(DEPEHITUSX;

yYMEHHUE OIEHWBATh TUMOTE3bl M TEOPUU O TMIPOUCXOKICHUHU KU3HU, YETOBEKa
¥ UYEJOBEUYECKUX pac, O MPUYHMHAX, MOCICACTBUSIX M CHOCO0ax MpeAoTBpaIleHUs
r100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccroHaNbHOMI
JesITeIbHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTOIB30BAHUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUU, BETEPUHAPHH, CEIHCKOIO XO35SHCTBA, MHUIIEBOM
IPOMBIIUICHHOCTH, YIUIyOJIsATh TO3HABaTEIbHBIH WMHTEpEC, HANpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOUIEH  MpOPeccCuu HU  IPOJOJIKEHUE
OMOJIOTUYECKOTO O00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOPECCHOHATBHOTO U
BBICIIIET0 00pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KoJyu4yecTBO 4acoB DIeKTPOHHbIE
[1)
- HaunMeHnoBaHUe pa3aeioB udposeie
n/n Pasi Kontpoasnbie | IlpakTuyeckue (uncp )
M TE€EM NMMPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
| buoinorus kak Hayka 1
5 JKuBBIE CUCTEMEI U UX )
U3y4YeHUe
3 buomnorus kinerku 2 0.5
XuMuyecKas opraHu3anus
4 10 1
KJIETKHU
5 CtpoeHue u QyHKINH g )
KJIETKU
OOMEH BeIIECTB U
6 MPEBpAILICHUE YHEPTUH B 9 1
KJIETKE
Hacnencrsennasa
7 uHdopmanus u 9 0.5
peanuzanus €€ B KIIETKE
8 JKM3HEHHBIA UK KIETKA 6 1
Ctpoenue 1 pyHKIINU
9 P by 17 1.5
OpTraHU3MOB
Pa3sMmHOXeHue u pa3BuTHE
10 P 8 1.5
OpraHU3MOB
I'enetuka — Hayka o
HACJIEACTBEHHOCTH U
11 2 0.5
M3MEHYUBOCTH
OpraHU3MOB
3aKOHOMEPHOCTHU
12 P 10 |

HaCJICACTBCHHOCTHU




13 3aKOHOMEPHOCTH 6 i
WU3MEHUYUBOCTH

14 I'eneTuka 4yenoBeka 3 0.5

15 Cenexuusi OpraHu3MoB 4 1
bruorexHonorusa n

16 4
CHUHTETHYECKasi OMOJIOTus

17 [IpomexyTounas |
aTTecTauus
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11 KITACC

Ne
/o

HaumenoBanue pa3uesion
U TeM MpPOorpamMmMbl

KoandyecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThbI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uugposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

3apoxaAeHUE U pa3BUTHE
ABOJIFOLIMOHHBIX
MIPEJCTABICHUH B
Ouosorun

Mukpo3BoItOIHUs U €€
pe3yJIbTaThl

15

MakposBontonus u eé
pe3yJIbTaThI

IIpoucxoxnenue u
pa3BUTHE XKU3HU Ha 3emiie

16

1.5

HpOI/ICXO)KI[eHI/Ie YCJIIOBCKaA
— AHTPOIIOT'CHE3

11

DKOJIOTHS — HayKa O
B3aUMOOTHOUIEHUAX
OpPraHU3MOB U
HaJOpraHU3MEHHBIX
CUCTEM C OKPYIKaIOLLEeH
cpenou

0.5

OpraHusMsbl U cpena
obutanus

10

1.5

DKOJIOTHA BUIOB U
MOMYJISIIUNA

10

0.5

DKoJIorust COO6H_ICCTB.

13

0.5




DKOJIOTHYECKUE CUCTEMBI

10 buocdepa — rmobGanbHast
IKOCHCTEMA

UYenoBek 1 OKpysKaronias
cpena

11

II
1 pOMEXYTOYHAs

arrecranus
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7.5




