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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydebHOoMy mpeamery "buonorus" (mamee - OuoJsorus) Ha
YpOBHE cpeaHero ooéiiero oOpa3zoBaHus paspaboraHa Ha ocHoBe denepanbHOro
3akoHa OT 29.12.2012 No 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
OdI'OC COO, Konmenuuu mnpenogaBanus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHU (penepanbHoil paboueil mporpaMMbl BOCIIUTAHUS.

YueOuslii mpenmer «buonorus» yrmyonéaHoro ypoBHsi usydenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB MpeAMETHON obnactu «EcTecTBeHHO-
HayuyHble ipeaMeTb». CornacHo nonoxkenusasmM GI'OC COO npoduabHbIe yueOHBIE
OpEeAMEThl, U3y4aeMble Ha YINIYOJIEHHOM YpPOBHE, SIBISIFOTCA — CIIOCOOOM
nuddepeHnpani  00ydyeHHsI Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHUs U
MPU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM NpodheCCUOHATBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Yy4eOHBIX TMPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH Ha
MPUOPUTETHOE pEIIeHHe O00pa30BaTENbHBIX, BOCHHUTATENIbHBIX W Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C MpodOpHEHTAIMEN O00yJarouuXxcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON OO0JacTM HAyYHOTO 3HaHMUS, CBSI3aHHOTO C OHOJIOTHEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yueOHomMy npeamery "buosnorusa" na€t npeacraBieHue o 1elu
U 3aJa4yax M3yyeHus ydyeOHoro npenmera «buosorus» Ha yriryOJIEHHOM YpOBHE,
ompenenser o00s3aTenbHOe (MHBApUAHTHOE) TMPEIMETHOE COJAECpKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pa3jellaM W TeMaM, paclpeiesieHne M0 Kiaccam,
PEKOMEHIYET TMOCIEI0BATENbHOCTh H3YUYEHHUs Y4eOHOro marepuaia C y4ETOM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKU Y4eOHOro mpoIiiecca,
BO3pPAaCTHBIX OCOOEHHOCTEHM oOyuwaromuxcsi. B nporpamme mno Ouonoruu
peann30oBaH TPHUHIUI TPEEMCTBEHHOCTH C H3y4YeHHEM OWOJIOTMU Ha YypOBHE
OCHOBHOTO  00miero  oOpa3oBaHusi, Oyiaromaps d4emMy  IMPOCMATPUBAETCS
HaAMpaBJICHHOCTh HA  TIOCIEAYIOIIee  pa3BUTUE  OWOJOTHYECKUX  3HAHWH,
OpUEHTHUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEACTaBICHUN O 370pOBOM 00pas3e >KWU3HH, Ha
BOCIIUTAHWE OEPEKHOTO OTHOIIEHUS K OKpYXaromed MpupogHo cpene. B
nporpamMme 1Mo OWOJIOTHH TaKXKe IMOKa3aHbl BO3MOXKHOCTH YYE€OHOTO TMpeaMeTa
«buonorusiy B peanuzanmu  TpedboBanuit DPIOC COO Kk mIaHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM M TMPEAMETHBIM pe3yibTaTaM OOyYeHHS U B
GbOopMUPOBAaHUM OCHOBHBIX BHJOB  Y4EOHO-TIO3HABATEILHON  JEATECIIBHOCTH
oOydJarommxcsi MO OCBOCHHUIO COJACP)KaHUS OMOJIOTMYECKOTO OoOpa3oBaHMS Ha
YPOBHE CpeAHEro 00111ero 0opa3oBaHuUsl.

VYyebnsiii npeamer «buosiorus» Ha ypoBHE CpelHEro o0mero oOpa3oBaHUS
3aBepmiaeT OMOJOTHYECKOe O0Opa3oBaHME B IIKOJIE W OPUEHTUPOBAH Ha
pacmpeHue M yriayOjieHne 3HaHUW O0ydJaroImMXcs O >KMBOM TPHPOJAE, OCHOBAX
MOJICKYJIIPHON ¥ KJIETOYHOW OMOJIOTHH, ASMOPHOJOTUM W OWOJOTHUU pPa3BUTHA,
TE€HETUKHU, CEJICKIINN, OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YUYEHHUS U DKOJIOTHH.

N3yuenune yueOHOTO mpenMera «buonorus» Ha yrIIyOJIGHHOM YypOBHE
OPUEHTHUPOBAHO HA MOATrOTOBKY OOyYaromuXxcsi K MOCJHEAYIOIIEMY MOJyYEHHIO



Ouonoruueckoro  oobpazoBaHusi B By3aX M OpraHU3alUAX  CPEIHEro
npodeccruonanbHoro 0opazoBanus. OCHOBY €ro CojepKaHUsl COCTaBJISIET CUCTEMA
OMOJIOTUYECKUX  3HAHWM, TIOJYYEHHBIX TNPU  HM3YYCHHH  OOy4YarOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3leioB OMOJOTHU HAa YPOBHE OCHOBHOTO
obmero obpasoBanusi, B 10—11 kmaccax 3TH 3HaHMS TMOJy4YarOT pa3BuTHE. Tak,
pacuIMpeHbl U YriiyOleHbl OHOJIOTMYECKHE 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3Me YeJIOBEeKa, OOLIUX 3aKOHOMEPHOCTSX KU3HU,
JIOTIOJTHUTEIHHO BKJIIOYEHBI OMOJIOTUYECKUE CBEIACHHS MIPUKIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HMCIOJIb30BaTh KaK OPUEHTUPHI IS MOCIEAYIOLIErO
BbIOOpa mpodeccnn. Bo3mokHa Takke WHTErpamusi OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MOITYYCHHBIMH OOYYAIOUIUMUCS TPU H3yUYECHUU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

Crpyktypa mnporpamMmbl mo ydeOHoMy mpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUMOHHBIA MOAXOJAbl K M3YyYEHUIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE IS JKUBBIX
CUCTEM Pa3HOrO YpOBHSI OpPraHMU3aliH, SBOJIIOLUNA OPraHUYECKOTO MUpPA Ha 3eMile,
COXpaHEHUs1 OMOJIOrMUECKOro pa3HooOpasus miaaHeTsl. Tak, B 10 kimacce u3yyarorcs
OCHOBBI MOJIEKYJSIPHOW U KJIETOYHOM Ouosoruu, sMOpUOJIOTHH W OHOJOTUHU
pa3BUTHA, TEHETUKU U CEJIEKIIMHU, OMOTEXHOJIOTMH M CHUHTETUYECKOM Ouojoruw,
aKTyaJU3UPYIOTCSl 3HaHUS OOydYaromMXCs MO OOTaHUKE, 300JI0TMH, AHATOMMH,
¢dbusunonorun yenoreka. B 11 knacce u3ydaroTcsi SBOJIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTUH U YueHue o buocdepe.

VYyeOnslii  npeamer  «buonorus»  Opu3BaH — O0ECHEYUTh  OCBOCHHE
OOy4arOIIMMUCS OMOJIOTMYECKUX TEOPUI M 3aKOHOB, MW, MPUHIMUIIOB U MPABUII,
JIEKAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, 3HAHUN O
CTPOEHUH, MHOrooOpa3Mu M OCOOEHHOCTSIX KIIETKH, OpraHu3Ma, MOMyJIsLuH,
OMOLIEHO3a, PKOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
UCCJIEJOBAaHMUSIX B OMOJIOTHH, MPUKJIAIHBIX aclieKTaX OMOJIOTHYecKuX 3HaHuM. JlJis
pa3BUTUSL U TOJJIEp)KaHUS HHTEpeca OOydaroIIuMXcsi K OMOJOrMM Hapsiiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOrO0 MaTepuaja B COJEp)KaHUU MPOTrpaMMbl
o OMOJIOTHM MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS U PAa3BUTHUS
TOM WIM HMHOM 00JacTH OHOJOTHH, BKIAJAOM OTEUYECTBEHHBIX M 3apyOEeKHBIX
YUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MPOOIIEM.

[enp nzydyenus: yuebHoro npeamera «buonorus» Ha yriayOia€HHOM ypOBHE —
OBJIaJICHUE  OOYYaIOIUMHCS  3HAHUSIMHU O  CTPYKTYPHO-(PYHKIHMOHAJIbHOU
OpraHu3allid KUBBIX CHUCTEM pAa3HOr0 paHra W NPUOOpETeHHE YMEHUH
UCIIOJIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUHU MHTEpEca K OMpelnelEéHHON obyacTu
npodecCUOHaNbHON JAESTENbHOCTH, CBSI3aHHOM C OWoJoruen, WM K BBIOOpPY
y4eOHOTr0 3aBeCHUS JJIsl TPOIOKEHUS OMOI0THYECKOro 00pa3oBaHusl.

Hoctmxenne 1end u3ydeHuss ydeOHoro mpeamera «buonorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIIeIYIOIINX 3aa4:

OCBOCHHE OOYYAIOMIMMUCS CUCTEMbI OMOJIOTHYECKUX 3HAHWUW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLENIMIX, TUI0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
IpaBuiIax, COCTABIIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUpPA; O
CTPOCHHHM, MHOrooOpa3ud U OCOOEHHOCTSX OHOJIOTUYECKUX CHCTEM (KJIETKa,



OpraHu3M, TOMYJIALNA, BUA, OUOTEOIIeHO3, Onocdepa); O BBIIAIOIINXCSA OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYyYalolUXCsi C METOJaMu T[O3HAaHUS >KUBOW MPUPOJBIL:
UCCJIEIOBATEILCKUMU  METOJaMU  OMOJIOTMYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUU U OMOJIOTHH PA3BUTHS, T€HETUKH U CEJIEKIINUH,
OMOTEXHOJIOTUM W CHUHTETUYECKOW OWOJOTUHU, TMAaJCOHTOJOTUHU, SKOJOTUN);
METO/JAMH  CaMOCTOSITEJIBHOTO TPOBEACHUS] OUOJIOTMYECKUX MCCIEIOBaHUNA B
naboparopun W B mnOpupoae  (HaOMIOJeHHE, HW3MEpPEHUEe, IKCIEPUMEHT,
MOJICTUPOBAHUE);

oBlaficHe  OOy4YaloIMMHUCA  YMEHHUSMHU:  CaMOCTOSITEIbHO  HaxOJUTh,
aHAIM3UPOBaTh M HCIOJIH30BaTh OMOJOTMUYECKYI0 HH(OPMAINIO; TOJIH30BATHCS
OMOJIOTMYECKOM TEPMHUHOJOTHE M CHMBOJIUKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OWOJOTMM W  COLMAJIbHO-d)KOHOMUYECKUMU M  JKOJOTHYCCKHUMHU
npobsieMaMy YeJIOBEYECTBA; OLEHUBATh IOCIEACTBHUS CBOEHU JEATENBHOCTH IO
OTHOILIEHUIO K OKpY)KaloIlled NPUPOTHON cpele, COOCTBEHHOMY 3/I0pPOBbIO U
3IOPOBBI0  OKpY’KalOLUX  JIOJIeH; OOOCHOBBIBATH M  COOJIIOJIaTh  MEpPHI
npouIakTUKY UHQPEKIUOHHBIX 3a00J€BaHUM, MpaBuia MOBEACHUS B MPUPOJIE U
obecrnieueHnss 0€30MaCHOCTU COOCTBEHHOM >KM3HEAEATEIbHOCTU B UPE3BBIYAMHBIX
CUTyallUsIX ~ MPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHbBIC HAYUYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BuUTHE y 00y4YaIONINXCA MHTEUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B
IpoIecce 3HAKOMCTBA C BBIIAIOIIMMHUCS OTKPBITHSMH W COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHWOJIOTHH, pEHIaeMbIMU €10 MpoOJieMaMu, METOJI0JI0THUEH
OMOJIOTHYECKOTO MCCIIET0BaHMs, POBEICHUS IKCIIEPUMEHTAIBHBIX UCCIICIOBAHMIA,
pelieHus OMOJOTHYECKHX 3a7a4, MOJCIHPOBAHUS OHOJIOTHMYECKUX OOBEKTOB U
MPOLIECCOB;

BOCIHUTAHHUE Y OOYYarOIIMUXCS LIEHHOCTHOTO OTHOIIEHUS K YKMBOM IpUpOJIE B
IIEJIOM U K OTZIETBHBIM €€ 00beKTaM M SBJICHUSIM; ()OPMHUPOBAHUE HKOJIOTHYECKOM,
TeHETHYECKOM TPAMOTHOCTH, 00IIEH KyJIbTYphl IOBEJECHUS B IPUPOJIC; HHTETpAIlUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuobpereHrue  OOy4arolIMMHCS ~ KOMIIETEHTHOCTH B pPalMOHAIBHOM
MPUPOOTIOIL30BaHUN  (COONIOZCHUE TIPaBUJI TOBEJACHUS B TPHUPOAE, OXPaHbI
BHJIOB, DKOCHUCTEM, OHMOC(hephl), COXpaHCHUH COOCTBEHHOTO 37I0POBBS M 3J0POBBS
OKpYyXXaromux Jrofed  (cobmoaeHuss Mep  NpodUIaKTUKA — 3a00JIeBaHUH,
oOecrieueHrne O€30MacHOCTH IKU3HEACATCIIBHOCTH B UPE3BBIUAHHBIX CHUTYaIUSIX
OPUPOTHOTO W TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJB30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUe  YCJIOBUM  JUIsI  OCO3HAaHHOTO  BbIOOpa  oOydYarouuMmucs
VHIUBUIYaJIbHON oOpazoBaTeabHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NoCHeAyIomEMY Mpo(ecCHOHAIBHOMY CaMOOIIPENEICHUI0, B COOTBETCTBUM C
WHIUBUTyaIbHBIMU UHTEPECAaMH M OTPEOHOCTAMH PETHOHA.

OO1ee YuCIO YacoB, OTBEJICHHBIX HAa M3yyeHUE OMOJIOTMU HA YIIIyOJIEHHOM
YpOBHE cpeaHero obmiero oopasoBanusi, coctaisier 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZEI0).



OT60p opranm3anuoHHBIX (HOPM, METOJOB M CPEIACTB OOy4deHUs OMOJIOTHH
OCYIIIECTBISIETCS C YUETOM CHEIU(PUKHA €ro COACp)KaHWsS W HAIPaBICHHOCTH Ha
NPOAODKCHNE OHOJIOTHYECKOTO O00pa30BaHHMS B  OPTaHU3AIMSX  CPEIHEro
po(heCCHOHATFHOTO U BBICIIETO0 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00yYEeHUU OMOJOTUHU Ha YIIIYyOJIEHHOM YpOBHE
SIBIISIETCSl TIPOBEICHUE JTA0OPATOPHBIX W MpaKkTU4YecKuX pabor. Takke ydactue
OOyJaromuxcss B BBITIOJHEHUH TPOEKTHBIX U Y4eOHO-HCCIEA0BATEIhCKUX padoT,
TEMaTHUKa KOTOPBIX OMPEACIACTCS YIUTEIeM Ha OCHOBE HMEIOIINXCS MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHM.



COJEPKXAHUE OBYUYEHUA

10 KJTACC

ConepxaHue MpOorpaMMbl, BBIJEICHHOE KYPCUBOM, HE BXOJUT B IMPOBEPKY
rocynapctBeHHoO# utorooi arrecraiuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHas OuoJiorus — KOMIUIEKCHast Hayka. Kparkast uctopus pa3BUTHS
Ouonoruu.  buomornueckue  HaAyKM U H3ydYaeMble UMM TPOOJIEMBI.
dyHIaMEHTaJbHbIE, MPUKIAJAHBIE W TOUCKOBBIE HAyYHbIE WCCIEAOBAaHUA B
OMOJIOTHH.

3HaueHue OUoNoruu B (POPMUPOBAHUU COBPEMEHHOUN €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. [Ipodeccun, cBsizaHHble ¢ Ouosnoruei. 3HaueHHEe OHMOJIOTHM B
IIPAaKTUYECKOM JEATENBHOCTH 4YEJOBEKa: MEIUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JlemoHcTpauun

[optpetni: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. T'apeeit, I'. Mengens, B. 1. Bepnanckuii, U. II. [1aBnos, 1. 1. Meunukos, H.
. Baunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuiel U cxeMbl: «CBsI3b OMOJIOTMU C JPyTMMU Haykammuy, «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3YyY€HHUE

KuBbie cucTeMBl Kak TpeaMeT u3ydeHus Ouosioruu. CBOMCTBA J>KHBBIX
CUCTEM: €IWHCTBO XHMMHYECKOTO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CJIOXKHOCTh M VIOPAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BECHUE, PA3APAKUMOCTb, U3MEHYUBOCTb, POCT U PA3BUTHE.

YpOBHM OpraHu3alid JKUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIMH,
TKaHEBBIH, OpTraHU3MEHHBIN, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenoruueckuit), OuocdepHsiil. Ilpouecchl, NpPoUCXOANIUE B KUBBIX
cucremax. OcCHOBHbIE NpHU3HAKU >KUBOTO. Ku3Hb Kak ¢opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBbl€ CUCTEMBI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenune kuBbIX cucTeM. MeTonbl Ouonornueckoil Hayku. HaOmronenwe,
M3MEpPEHUE, SKCIIEPUMEHT, CHCTEMATH3alMs, MeTaaHan3. [lonsaTre o 3aBucuMon u
HE3aBUCUMON mnepeMeHHOM. [lmaHupoBanme skcnepumenTa. llocranoBka wu
npoBepka runorte3. HymeBas rumortesa. [lonstie BBIOOpKH M €€ TOCTOBEPHOCT.
Pa3bpoc B Ouosormueckux maHHbIX. OIEHKAa JTOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTaToB. [IpUuKMHBI HCKaXKEHUs pPE3yJbTaTOB JKcrepumeHTta. [loHsTue
CTaTUCTUYECKOIO TECTA.

JdemoHcTpanumn

Tabmuiel U cxeMmbl: «OCHOBHBIE TIPU3HAKU JKU3HW», «buonorudeckue
cuctemMbl», «CBOWCTBA KHUBOW Marepum», «YPOBHU OpPraHU3alUU  KUBOU
npupoap», «CTpoeHHE >KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI




OpraHOB YEJIOBEYECKOTO opraHu3may, «buoreonenos», «buochepay, «MeTtomb
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue: 1a00paTopHOE o0opyaoBaHue TUISL IIPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCIIEPUMEHTOB.

IIpakTnueckast padora «/cnosb30BaHWE Pa3IMYHBIX METOJAOB IpPH
W3YUYEHHH KUBBIX CHCTEM.

Tema 3. buosiorust KjieTku

Knerka — cTpykTypHO-(QDYHKUMOHAIbHAs eauHuLA KuBoro. HMcropus
OoTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Kinerounast teopust (T. I1IBanH,
M. llIneiinen, P.BupxoB). OCHOBHBIE TIOJOXXEHUS COBPEMEHHOM KJIECTOYHOM
TEOPUHU.

Meronbpl  MOJIEKYJISIPHOM W KJIETOYHOM  OWMOJIOTHMH:  MHKPOCKOIIHS,
xpomarorpadus, 31eKTpodope3, METOJ MEUYEHBIX aTOMOB, AU(epeHLnaTIbHOE
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHHE  KIETOK. M3yueHue  QuKCUpoBaHHbIX
K1emoK. DJNEKTPOHHas MUKpockonusi. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHcTpauun

[Toptpersl: P. I'yk, A.JleBenryk, T.IlIBann, M. Illneiaen, P. Bupxos, K.
M. bap.

Tabauubl 1 cxembl: «CBETOBOM MUKPOCKOID», «DIEKTPOHHBIA MUKPOCKOI,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OO06opynoBaHKE: CBETOBOM MHUKPOCKON, MHUKpPOIpEenapaTrbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTHyeckass padora «/I3ydeHne METOAOB KIETOYHOM OHOIOruu
(xpomartorpadusi, snekrpodopes, aubdepeHnranbHoe UEHTPUDYTHPOBAHUE,
[1LIP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU

XUMHAUYECKHM COCTAaB KIIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boma u €€ posib Kak pacTBOPUTENSA, PEarceHTa, y4yacTue B CTPYKTYPUPOBAaHUU
KJIETKH, TEIJIOperyasauuu. MuHepaiabHble BelllecTBa KJIETKH, UX Ouojormyeckas
posb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BeLIECTBA KJIETKU. buonornueckue mnoauMmepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0elkoB. CTpyKTyphl O€KOBOM MoJiekysbl. [lepBuuHas
CTpyKTypa Oejika, MNenTHAHAs CBA3b. BTopuuHas, TpeTU4Has, 4YEeTBEPTUYHAs
cTpykTyphl. Jlenarypauus. CsoiictBa ©OenkoB. Krnaccudukanus  Oenkos.
buonornyeckue Qpynkmun 6enkoB. [Ipuonsi.

YrneBonsl. Momnocaxapunsl, JIACaXapyuabl, OJIMTOCAaXapUabl 151
nonucaxapuapl. OOmUNA minaH CcTpoeHuss MU (U3NKO-XUMHUYECKHE CBOMCTBA
yriaeBo10B. buonornueckue GyHKIMH YTIEBOIOB.



Jlumunet. ['uapodunsno-ruapodoOHbie cBolicTBa. Knaccudukanus TUnuaos.
Tpurnunepunsl, Gochoaunuabl, BOCKH, CTepoujbl. buonormyeckue ¢GyHKIUA
munuaoB. O61IMe CBOMCTBA OMOJIOTMYECKUX MEMOpPaH — TeKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunnoseie kucnotel. [JHK n PHK. CTtpoeHne HYKIEHHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun xommiementapuoctu. I[IpaBuno Yapradda. Crpykrypa
JAHK — nBoitnas cripans. MecTtoHaxoxaeHne u oumosiorudeckue pynkuun JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makpoaspruueckue cBsizu B Mojekyiae ATO.
buonornueckue pynkuun AT®. BoccTaHOBICHHBIE IEPEHOCUMKH, UX (QYHKIIUU B
KIetke. [pyeue nykneosuompugocpamol (HTD). Cexenupoanue JIHK. Memoow:
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHas Ouosorus: OMOXUMUYECKUEe U Ouodu3znyeckue McciaeaoBaHUS
cocTaBa U  TPOCTPAHCTBEHHON  CTPYKTYphl  Ouomoliekyi. Mooenuposarue
CMpPYKmMypsbl U QYHKYUL OUOMONEKYN U ux Komniekcos. Komnviomepusiii ouzaiin u
OpeanuyecKull cCuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JeMoHcTpanuu

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

Juarpammel: «PacripeieneHne XUMHYECKUX  JJIIEMEHTOB B HEKHUBOMU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOUW MPUPOEY.

Tabmuiel 1 cxeMmbl: «llepuoandeckasi TadaUIa XUMUUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJbI», «BelmecTBa B cocTaBe OpraHu3MoBy, «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTypbl O€JIKOBOW MOJEKYJb», «CTpOoeHHE MONEKYI
yrieBosoBy, «CTpoeHue MOJEKyad JUNUAoBy», «HyKIEHHOBBIE KHUCIOTHIY,
«Ctpoenue Monekyasl ATO».

OO6opynoBanue: XuMUYECKas Mocyaa U 000pyI0BaHHE.

Jladoparopnasi padora «OO0Hapyx)eHue OEJIKOB ¢ OMOIIBIO Ka4eCTBEHHBIX
pEaKIUii».

JlaGopaTopHas pabora «VccnenoBanue HYKJICMHOBBIX KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QyHKIHMH KICTKH

Tunel KIETOK: 3yKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpokapuoTHdyeckord KieTku. KiietouHas crTeHka OakTepuil u

apxem. OcobenHoctu CTPOCHHS reTepoTpodHon " aBTOTpO(HOMU
MPOKAPUOTUYECKUX KIETOK. MECTO U POJib MPOKApHOT B OMOLIEHO3aX.
Crpoenue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.

[Inazmatuueckass wmemOpana (mmazmanemma). CTpykTypa IJIa3MaTHUYeCKOU
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTHYECKyl0 MeMOpaHy: MacCHUBHBIN
(muddysus, obOmeruéHHas auddysus), aKTUBHBIA (MIEPBUYHBIA M BTOPHYHBIN
akTUBHBIM TpaHcmopT). [lomynmponunaemocts MemOpanbsl. PaGota HaTpuii-
KaJMEeBOr0 Hacoca. DHIOIMTO3: MUHOLUTO3, (arouuTto3. Dk3omuto3. Kierounas
crerka. CTpyKTypa U QyHKIHH KJIETOYHON CTEHKHU PacTeHUM, TPHOOB.



Huromnaszma. [{uro3ons. [{utockenet. [IBmxenue nurorsazmbl. OpraHou bl
kieTkd. OTHOMEMOpaHHBIE OPTaHOUIbI KIETKU: dHAoIIazMatuueckas cethb (DI1C),
anmapatr ['oibpKH, JHU30COMBI, HMX CTpoeHHE | (QyHKUMH. B3anMocBs3b

OJIHOMEMOPAHHBIX OpraHouJI0B KJICTKHU. Crtpoenue IPaHyJISIPHOTO
petukynyma. Mexanusm Hanpaenenus oeaxoe 6 OIIIC. CuHTe3 pacTBOPUMBIX
OEJIKOB. CuHTEe3  KJIETOYHBIX  MeMOpaH. I'mankuit  (arpa”yJspHBIN)
HHAOIIA3MATHUECKUI  PETHKYIIYM. CekperopHass ~ (QyHKIMS  anmapara

[lombmxu. Moougurayus benxos 6 annapame [ onvoocu. Copmuposka 6enkos &
annapame ['onvoorcu. TpaHCIOPT BEIIECTB B KIETKE. Bakyonu pacTUTENbHBIX
kieTok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpTraHOUIbI KJICTKH: MUTOXOHPHH,
maactuael. [lpoucxoocoenue  mumoxonopuu — u  naacmud.  Cumobuozenes
(K.C. Mepeoickosckuii, JI. Mapeynuc). CtpoeHne W (PYHKIMU MHUTOXOHAPUN U
wiactua. [lepBuyHble, BTOPUYHBIE U CJIOXKHBIE IUIACTUIBI (DOTOCHHTEIUPYIOIIUX
AYKapHoT. XJIOPOIIACThI, XPOMOILIACTHI, JIEHKOIUIACTHI BBICIIMX PACTCHUM.

HememOpanubie opranouabl kiaeTku CtpoeHue u GyHKIUA HEMEMOPaHHBIX
OpraHOUOB KJICTKH. PuGocomsl. Ilpomescymounsie Qunamenmol.
MukpodunameHTsl. AKmuHo8vle MUKpoghunamenmol. MpleuyHsbie
KIJICTKU. AKMUHOBble ~ KOMNOHEHMbl  HeMblUUeUHbIX  KiemoK. MUKpOTpyOOUKH.
Knerounsii nentp. CrpoeHue U  JIBWKEHUE IKTYTUKOB M  PECHHUYEK.
MukpoTpyOouku  mutomiasmel.  LleHTpuoins. berku,  accoyuuposanmvie ¢
MUuxkpoghunamenmamu u Mukpompyboukamu. Momophvie benxu.

SAnpo. Obonouka siapa, XpOMaTUH, KapuoIuiazMa, SAPBILIKHA, UX CTPOEHUE U
bynkuuu. SnepHbiii O0enkoBbld MaTpukc. I[IpOCTpaHCTBEHHOE paCIONIOKEHUE
XpOMOCOM B HHTEp(pazHOM sape. dyxpomamun u eemepoxpomamut. benku
XpoMaTUHA — THUCTOHBL JuHamuxa s0epHolt 000104KU 6 Mumose. HoepHuvili
MpanHcnopm.

Krnerounsie BrtoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK IYKapHUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

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

Tabmuipl u cxembl: «CTpoeHHE SyKapHOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KieTkuW», «CTpOe€HHE  pPACTHTENbHON  KJIeTKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHne NPpOKapuOTHIECKON KIETKN.

OO6opyoBaHKe: CBETOBOM MHUKPOCKOI, MHUKpPOIpenapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOTIpETIapaThl 0aKTepUaTbHBIX KIETOK.

JlaGopaTtopnasi  pabora «lM3ydyeHne CTpPOEHMS  KIETOK  Pas3IMYHBIX
OpraHU3MOB).

IpakTnyeckas padora «/3ydyeHue CBOICTB KIETOUHON MeMOpaHbD».

Jladoparopnasi padora «/ccienoBanue Mia3Moiu3a M Jemiia3Moiid3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckast  pabora «/3yuyeHne  JOBMXKEHUS ~ LWTOILIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB M NPeBpallleHUE JHEPTUM B KJIeTKe



AcCUMHITATINAS ¥ TUCCUMMJIISIINAS — IBE CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(PHBIA U TeTepoTpodHBIM. YyacTue KUCIOpOAa B OOMEHHBIX
mpolieccax. JHEpreTuyeckoe obOecnedyeHre KieTku: mnpeBpamieHue ATD B
oOMeHHbIX mponeccax. @depMeHTATUBHBIA XapakTep peakuuid KIETOYHOIO
Merabonu3ma. DepMeHTbl, UX CTPOEHUE, CBONCTBA M MEXaHU3M JCHCTBUA.
Kodepmentsl. OTnnuns QpepMeHTOB OT HEOPraHWYECKUX KaTanu3aTopoB. bemku-
aKTUBATOPhl U OEJIKU-UHTUOUTOPHL. 3aBUCUMOCTH CKOPOCTH (PEpPMEHTATHUBHBIX
peakIuii OT pa3IMIHBIX (PAKTOPOB.

IlepBuuHbIii CUHTE3 OPraHUYEeCKUX BEILICCTB B KJIETKE.
doTocuHTE3. AHOKCUSEHHbIU u OKCU2EHHbIU gpomocunmes y
oaxmepuu. Ceemocobuparowue nuemMenmovl U NUSMEHMbl PeaKYUOHHO20 YeHmpa.
Ponsr xmopomnactoB B mporecce  gortocuHTe3a. (CBeToBas U TEMHOBas
dazel. @omoovixanue, Cs., C4. u CAM-munet  gpomocunmesa. IIpoTyKTUBHOCTD
doTtocunte3a. BiusgHue pazauuHbIX (PAKTOPOB HaA CKOPOCTh (HOTOCHHTE3A.
3Hadenue poTocUHTE3A.

XEMOCHHTE3. PaznooOpa3zue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTPUPUIUPYIOIIHUE OaKTEepUH, Kene300aKTepuu, cepoOaKTepuu, BOJOPOIHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3a.

AHaspoOHbie opranu3Mmbl. Buabl Oposkenus. [IpoaykTel OpokKeHHS W UX
UCIIOJIb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHBIe OpTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIFOKO3bI.

buonorudeckoe okuciaeHue, Wik KJIETOYHOE JibixaHue. Pojib MUTOXOHApUIA B
npolieccax Ouonoruueckoro okucienus. L{uknnueckue peakuuu. OKUCIUTENBHOE
bochopunupoBanue. Iuepeus memoparnHo2o epaduenma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwl. [IpeumyinectBa a’dpoOHOTO TyTH OOMEHa
BEIIECTB Tepe aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JdemoHcTpanumn

IMoptpetst: JIxk. [Ipuctnu, K.  A. Tumupszes, C. H. Bunorpaackui,
B. A. Durensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabauubl u cxeMbl: «DoTocuHTE3)», « IHEPreTHUECKU 00Men», «brnocunTtes
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

OO6opyoBaHKe: CBETOBOM MHUKPOCKOI, O0OpYyAOBaHUE IJisi MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasn pabora «/3yyenue KaTaJUTUYECKOU AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JladopaTopnass pa6ora «/3ydeHne (QpepMEHTATUBHOIO  pacIleIIeHHs
MEePOKCHJIa BOJIOPO/Ia B PACTUTENIHHBIX U dKUBOTHBIX KJIETKAX).

Jladoparopnasi  padora «CpaBHeHue  mpoieccoB  (OTOCHHTE3a U
XEMOCHHTE3a».

JladoparopHnasi padora «CpaBHEHHE MPOIECCOB OPOXKEHUS U IBIXAHUSD.

Tema 7. Hacaencreennass uHpopManus U peajausanus e€ B KiIeTKe



Peakuun MarpuyHoro cuntesa. [I[pUHIIMI KOMIIJIEMEHTAPHOCTU B PEAKIIUSIX
MaTpUYHOIO CHMHTEe3a. Peanmzanus HacneAacTBeHHOW mH(opmanuu. ['enHeTnyeckuit
KOJI, €ro cBoWcTBa. Tpanckpunuus — Marpuunbii cuHTe3 PHK. Ilpuniumnsl
TPAHCKPUIIIUU: KOMILIEMEHTAPHOCT, AHTUIAPATIIENBHOCT,
acUMMeTpUYHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckou Kiemke.
Hexkooupyrowue PHK.

Tpancnsauus u e€ stanel. Yuactue Tpancnoptbix PHK B OuocunTese 6enka.
YcnoBusi Omocunrte3a Oenka. KoaupoBanwe amunHokucinor. Ponbp pubocom B
OounocuHTe3e Oenka.

Cospemennvie npedcmasnenuss o cmpoenuu 2enos. OpraHusalys reHoMa y
MPOKAPUOT M 3YKapuoT. Perynsius akTUBHOCTH T€HOB y mpokapuotT. ['mmoresa
onepona (d. XKako6, XK. Mano). Monekynsprvle MexaHuzmvl IKCNPeCcUuu 2eHO8 )y
aykapuom. Ponv xpomamuna 6 peecynayuu pabomsi 2enog. Perymnsius 0OMEHHBIX
MpoIIecCOB B KieTke. KiieTounblil romeocTas.

Bupycel — HeksleTouHble (POPMBI KU3HHU U 00JIMraTHele napa3utbl. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KuzneHHbll YUK
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, baxmepuoghacos.
Obpamuas mpancKkpunyus, peeepmasa, UHmezpasa.

Bupycubie 3a0oneBaHust yeiaoBeka, >KUBOTHbIX, pactenui. CIIN, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u amanuz b6orvuiux maccusos («bigdata»)
CMPYKMYPHuIX OUuonocuyeckux 0anuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwbl 00cmasKu 1eKapcms.

JlemoHcTpanumn

[Toptpersl: H. K. Konsuos, /. Y. IBanoBckuid.

Tabmuiel u cxembl: «buocunre3 Oenkay, «l'eHeTHUYeCKU Kol», «Bupyche»,
«baktepuodarm.

IIpakTuyeckas padora «Co3aHue MOIEIN BUPYCay.

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Knerounsii 1ukin, ero mepuonsl u peryinsuus. WHtepdaza u mMutos.
Oco0eHHOCTH TpOIIeCcCOB, MpoTeKaromux B uHTepdaze. [loaroroBka KiIeTKH K
nenenuto.  Ilpecunretndeckuii  (MOCTMUTOTUYECKHI),  CHHTETHUYECKUUA U
MOCTCUHTETUYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEPGa3bl.

Marpuunbii cunre3 JHK — pennumkauus. [Ipunnuner permmmkanuun JTHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATHBHBIA  CHHTE3, AHTUIAPAJUICIBHOCTD.
Mexanusm permmkamuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTum. JIUIJIOWIHBIA U
rariougHblid  Habopbl  XpomocoM. ['omosioruunbie  XpomocoMbl.  [lojoBbie
XPOMOCOMBI.

Henenne knetkn — MuTO3. CTagum MHTO3a M NPOUCXOMAIIME B HUX
npoueccel. Tunbel MuTo3a. Kapuokunes u nuroknHes3. buonorndeckoe 3HauyeHUE
MHTO34.

Perymsanua muroTMdeckoro mukia kietku. IIporpammupyemas KietodHas
rubesnb — anomnTo3.



Knerounoe sapo, XpoMocoMmbl, (yHKIMOHANbHAs TE€HOMHKA. Mexanusmol
npoaughepayuu, ouggepenyuposrku, cmaperus u eudenu kKiemox. «l{ugposas
KlemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JdeMoHCcTpanuu

Tabmuubl U cxembl: « KU3HEHHBIM LUK KIETKW», «Mutosdyn, «CtpoeHue
xpomocomy, «Permmmkamus JJHK.

O06opyIoBaHKe: CBETOBOM MUKPOCKOI, MHUKPOIIpernapaThl: « MUTO3 B KJI€TKax
KOpEIIKa JTyKay.

JlaGopaTopHas padora «3y4yeHue XpOMOCOM Ha TOTOBBIX
MUKpOIIpenaparaxy.

Jla6opaTopnas padora «HabnroneHne MuTo3a B KieTKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoenne u QyHKINHM OPraHM3MOB

buonorunueckoe pazHooOpasue OPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOUHBIE OPTaHU3MBI.

OCOOCHHOCTH ~ CTpOEHUS U JKU3HEACATENBHOCTH  OJIHOKJIETOUHBIX
opraHu3MoB. bakrtepun, apxew, OJHOKIETOYHbIE TPUOBI, OJHOKIECTOUYHBIE
BOJIOPOCIH, APYrue MpoTUCThL. KoJIOHWAIbHBIE OPTaHU3MBI.

B3auMocBs3p 4yacTeld MHOTOKJIETOYHOIO OpraHvu3Ma. TKaHW, OpraHbl U
CHUCTEMBI OpraHoB. OpraHu3M Kak euHoe 1enoe. ['omeocras.

Tkanu pacteHuidl. Tumbl pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHas,
MOKPOBHAsI, MPOBOJASAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpPOECHUS,
(GyHKUMIA U PacioIOKEHHs TKaHEH B OpraHax pacTeHU.

TkaHU XKUBOTHBIX M YEJIOBEKA. THMbI KUBOTHBIX TKAHEH: 3MUTEIAAIbHASA,
COCIMHUTEIbHAS, MbIllIeuHasi, HepBHas. OCOOEHHOCTH CTpOEHUsA, (PYHKUUN U
PACIIOJIOKEHUS TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T€HEpATHBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranuzmoB. Kapkac pacteHuil. CkeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX dKUBOTHBIX. HapyKHbIl 1 BHYTpeHHUH ckesieT. CTpOEHHE U TUIIBI
COEOVMHEHUS KOCTEH.

JIBm>keHHe  OpraHu3MoB.  [I[BUKEHHE  OJHOKIJIETOYHBIX  OPraHW3MOB:
aMEOOUHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONU3Mbl W HACTUU. JIBMKEHME MHOTOKIIETOYHBIX JKHBOTHBIX M YEJIOBEKa:
MbItiegHast cuctema. Pediiekc. CkeneTHbIE MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. Ilorsomenue BOIBI, YIVIEKMCIOTO Ta3a |
MHMHEPAJbHBIX BEIIECTB pacTeHUsiIMU. [IuTaHue >XKMBOTHBIX. BHYTpUNONIOCTHOE M
BHYTPHUKJIETOYHOE TMHUIlEBApeHUE. [IuTaHme MO3BOHOYHBIX JKMBOTHBIX. OTIEIbI
MULIEBAPUTENBHOTO TpakTa. [lumeBapurensHble xene3bl. [IumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opraHu3moB. JIpixaHue pacTeHuid. JIpIXaHWE IKUBOTHBIX.
Huddys3us razoB yepe3 MoBepXHOCTh KieTkH. KoxHoe npixanue. [[pixaTenbHas
MOBEPXHOCTH. JKabepHoe u €rouynoe ApixaHue. J[prxanue mo3BOHOYHBIX KUBOTHBIX
U 4YeJOBEKa. OBOJIOLMOHHOE YCIOKHEHUE CTPOCHHS JIETKUX MO3BOHOYHBIX



JKMBOTHBIX. /lpIxaTenpHas cucrema 4yenoBeka. MexXaHW3M BEHTWIALMHU JIETKUX Yy
NTHUI ¥ MIIEKONUTatoNMX. Perynsanus nprxanus. JlprxarenbHbie 00bEMBI.

TpaHcnopT BemIECTB y OpraHu3MoOB. TpaHCIOPTHBIE CUCTEMbI PACTECHHUI.
TpancriopT BemecTB Yy JKUBOTHBIX. KpoBeHOoCHass cucremMa U €€ Oprasbl.
KpoBeHocHasi cucTema IMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpalmieHus. DBOJIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOM CHCTEMbl MTO3BOHOYHBIX KMBOTHBIX. PaboTta
cepLa v €€ peryJisiuus.

Brigenenne y opranusmoB. Beigenenue y pacrenunil. Beinenenue y
#*UBOTHBIX. CokpatutenbHble Bakyodu. Opranbl BbielieHud. DPuiabTpanus,
cekpeuuss 1 00paTHOE BCACHIBAHHE KAaK MEXaHU3Mbl pa0OThl OPraHOB BBIJICICHUS.
CBs3b MOJIOCTU TE€JIa C KPOBEHOCHOM M BBIACIUTENBHON cUCTEMaMU. Brinenenue y
MO3BOHOYHBIX XUBOTHBIX U uenoBeka. [louku. CTpoeHrne u (yHKIIMOHHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UETIOBEKa.

3amura y OpraHu3MOB. 3allUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepudl W IUCTBI NPOCTEHIIMX. 3alMTa y MHOTOKJIETOYHBIX PAaCTEHUM.
Kyrukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUABI.

3amura y MHOTIOKJIETOYHBIX JKMBOTHBIX. IIOKpPOBBI M HMX HpPOW3BOJHBIE.
3amuTa opraHuzMa oT Oose3zHed. MIMMyHHas cucrema uenoBeka. KieTouHslil u
TYMOPQJIbHBIA HMMMYHUTET. BpoxACHHBI W TPHOOPETEHHBIA crelupUuIeCKUn
UMMyHUTET. Teopus KIOHaJNbHO-ceNekTuBHOro wummynurera (I Opnux, O@.
M. bepner, C. ToneraBa). BocnamuTenbHble OTBETHI OpraHu3moB. Poib
BPOXKJIEHHOTO UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymauus |y OpraHu3moB. Paznmpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaxuMoCTh U peryssiius y pacTEHUN.
PocroBble BelecTBa M X 3HAYECHUE.

HepBHast cucrema u peduieKTopHast peryisiuus y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJNBI. DBOJIOLHOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y
AKUBOTHbIX. OTHENIbl TOJOBHOTO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHbIe U yCTOBHBIE pe(IICKCHI.

['ymopanpHast peryiduus U 3HAOKPUHHAS CHUCTEMA >KUBOTHBIX M YEJIOBEKA.
JKenespl SHIOKPMHHOM CHUCTEMBI M HX TOPMOHBL. [[eliCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW U DHIOKPHUHHOW CHCTeM. [ umoTtamamo-runodusapHas
CUCTEMA.

JdemoHcTpanuu

IHoprper: W. I1. I1aBnos.

Tabmuiel U cxembl: « OTHOKJIETOUHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepun», «lIpocreimme», «Opransl LBETKOBBIX PpPaCTEHUIN»,
«CucremMbl OpraHoB ITO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMmbIx», «Tkanu pacrenuit», «KopHeBbie cucrempn», «CTpoeHue CTEOsI»,
«CTpoeHue JMCTOBOM IUIACTUHKW», «TKaHU >KUBOTHBIX», «CKEJIeT 4YeIoBeKay,
«IInmeBapurenbHas  cucrema», «KpoBeHocHas cucremayn, «JlpIxarenpHas
CHUCTEMAY, «HepBHasg  cucremay, «Koxa», «Mpimieynass ~ cucremay,
«BpiienuTenbHas cucteMa», «OHAOKPHUHHAs cHucTeMay, «CTpOEHHE MBI,
«Ummynurer»,  «KumieuyHonosmoctHele»y,  «CxemMa  NHTaHHS ~ PacTEHUI,




«KpoBeHocHbIE cHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUIPHI»,
«Ctpoenue muaHapun», «BHyTpeHHee cTpoeHHe 10KJeBOro uepBs», «HepBHas
cucrema pbio», «HepBHas cucrema nArymkum», «HepBHas — cucrema
npecMmbikaromuxcs»,  «HepBHas — cucrema  ntunmy», «HepBHas  cuctema
MIIeKONIUTaoIuX», «HepBHas cucrema uenoBekay, «Peduexcy.

OO6opyoBaHKE: CBETOBOM MHUKPOCKOII, MHKpPOIIPENnapaThl OJHOKJIETOYHBIX
OpPraHM3MOB, MHUKpOIpEnaparbl TKaHEH, PaKOBHHBI MOJUIFOCKOB, KOJUIEKLIUU
HACEKOMBIX, HIJIOKOXKHX, KHUBBIE SK3EMIUIAPhl KOMHATHBIX PacTeHH, repOapuu
pacTeHUN pa3HBIX OTAENOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJET YEeJOBEKA,
000pyIOBaHUE I IEMOHCTPAIIMU MTOYBEHHOTO M BO3YIIHOTO MUTAHUS PACTEHUH,
pacuierieHrus Kpaxmaia u OeiaKoB MOJl IelCTBUEM (DEPMEHTOB, 000OpPYIOBAHUE IJIS
JEMOHCTPALIMKA OMBITOB MO M3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JIbIXaTEJIbHBIX ABMXKEHUN, MOJIEIM FOJIOBHOI'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3ydeHne TKaHEW pacTECHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEW JKUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHne OpraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazMHOkeHHE M PAa3BUTHE OPraHM3MOB

@opMbI pa3MHOMKEHHUS OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buasl  Oecnojgoro  pa3MHOMKEHUS:  IMTOYKOBAHUE,  CIOPYJISALUA,
(bparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. llonoBeie kneTku, mnm rametbl. Meio3. Cragun
Mmeino3a. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonorndecknii cMbICH
M€i103a W TOJIOBOTO Tponecca. Meio3 W €ro MeCTO B KU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponsimieBoe pazsutue. ['amerorenes y uBoTHbIX. [10J10BBIE XKeme3bl.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KieTOK. CriepMaroreHe3 u oorexes. CtpoeHue
MOJIOBBIX KJIETOK.

Omo0TBOpeHHEe U AMOPHOHATBLHOE pa3BUTHE KUBOTHBIX. CrOCOOBI
OIUTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyabHOE pa3BUTHE OPTAaHU3MOB (OHTOT€HE3). IMOPHOJIOTHS — HAyKa
0 Pa3BUTHH OPraHU3MOB. Mopghoecenes — 00na u3 enasHvlx npobiem 2MOPUOLOSUL.
Konyenyuss  mopghocenos u mooenu mopgoeenesa. Ctaauum >MOpUOTEHE3a
YKUBOTHBIX (Ha npumepe JSATYLIKH). Hpobnenue. Turbl
npoOJnieHusl. /lemepmurHuposannoe u HedepMuHuposanHoe oOpobierue. bracmyna,
munst  Oaacmyn. (OCOOEHHOCTH APOOJCHUS MIICKONMUTAIOMIUX. 3apOIbIIICBbIC
JUCTKU (racTpysisiiusi). 3akiajka OpraHOB M TKaHEW M3 3apOABIIIEBBIX JIMCTKOB.
B3auMHoe BiMsSHME YacTed pa3BUBAIOLIETOCA 3apojbliia (3MOpHOHAIbHAs
WHIYKIMS). 3aKIaJKa IJIaHa CTPOEHHUS )KMBOTHOTO KaK pe3yJIbTaT HePaApXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 3MOPUOHATBHOE PA3BUTHE Pa3IAYHBIX
(bakTOpOB OKpY>KAIOIIEH CPEIbI.

Poct u pasButrue xuBoTHbIX. [locTamMOpuonanbubil mepuoa. [lpsmoe u
HenpsiMoe pa3Butue. PaszButne ¢ meramopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. buosornyeckoe 3HaYeHUE MPSMOr0 M HEMPSIMOTO



pPa3BUTHUS, UX PACHPOCTPAHEHUE B Mpupojie. TUIBI pocTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KUBOTHBIX U YesioBeka. CTaiuu moCTIMOPUOHAIBHOTO Pa3BUTHUS
y XKUBOTHBIX U 4esioBeka. [leproabl oHTOreHe3a uenoeka. CTapeHrue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHoOXeHne u pasBuTue pacteHuil. ['amerodur u crnopodut. Meiio3 B
YKU3HEHHOM LIMKIIe pacTeHui. OOpa3oBaHue criop B mpolecce Meiosa. ['ameTorenes
y pactreHuil. OII0IOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OpPraHU3MOB. J[BoliHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3MBbl PEeTyISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHCcTpauumn

[optpetsi: C. I'. HaBamun, X. [lIneman.

Tabnuiel ¥ cxembl: «BereratuBHOe pa3sMHOXKEHUE», «Turbl 0ecroyioro
pa3MHOXEHUs», «Pa3zMHOXKEHHE XJIaMUIOMOHAIbD», «Pa3MHOXKEHUE HBIIICHBDY,
«Pa3zmHOXeHue ruaps», «Mehos», «Xpomocombly, «l'amerorenes», «CtpoeHue
AUIEKIIETKU U crepmaTo3ouaa», «OCHOBHBIE CTaIWM OHTOreHe3a», «lIpsMoe wu
HEMpsAMOe pa3BuTue», «Pa3zButrhe wMaiickoro xyka», «Pa3BuTue capaHumy,
«Pa3Butne nArymkmn», «JlBOMHOE OIUIOJIOTBOPEHUE Y LIBETKOBBIX PACTECHUID,
«CTpoeHue ceMsiH OJIHOJOJIbHBIX M JBYAOJIbHBIX PacTE€HU», «KU3HEHHBIN IUKII
MOPCKOM KaIrycTbl», «  KU3HEHHBIN UK MXa», <« KW3HEHHBIN [IUKIT MAIOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

OO6opyoBaHKE: CBETOBOM MHUKPOCKON, MHUKpPONpEnaparbl SHULEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKIY.

JlaGopaTopHasi padora «/3yueHne cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpEenapaTax».

IlpakTuyeckasi padora «BbIsBIIEHHE IPU3HAKOB CXOJCTBA 3apOABIIIEH
MO3BOHOYHBIX YKUBOTHBIX).

JlaGopaTtopnasi pabora «CTpoeHHE OpraHoB pPa3MHOKEHHUS  BBICHINX
pPaCTEHUI».

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH M HM3MEHYMBOCTH
OpPraHu3MoOB

Hcropust cTaHOBJICHMS] W Pa3BUTUA TEHETUKH KakK HaykKu. PaboTbl
I'. Menpnens, I'. ne ®pusa, T. Moprana. Ponb 0TedeCTBEHHBIX YUYEHBIX B Pa3BUTUU
reHetuku. Pabotrer H. K. KonwsuoBa, H. W. Basunosa, A. H. benosepckoro, I
. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TCHETUYECKUE TTOHITUA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIC TEHBI, ATbTCPHATUBHBIE MNPU3HAKH, IOMUHAHTHBIN M PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, T€TEPO3UTOTA, YUCTAsl JTUHUS, THOPUJIbI, T€HOTHII, (DEHOTHIL.

OCHOBHBIE ~ METOJIbI ~ T€HETUKH:  TUOPUAOJOTHMYECKUM,  IUTOJOTHUYECKHUH,
MOJIEKYJISIPHO-T€HETUUECKHM.
JdemoHcTpanuu

IToptpersl: I'. Menaens, 1. ne ®puz, T.Mopran, H. K. Komsnos, H.
W. BaBunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H.
B. Tumodeer-PecoBckuii.

Tabauiel v cxembl: «MeToIbl TeHETUKIWY, «CXEeMbl CKPEIIUBAHUSD.




JlaGopaTopnast  pa6ora «/[po3opuna kak  OOBEKT  I'€HETUYECKHUX
UCCIIEIOBAHUIT».

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHuens — 3aKkoH
eauHooOpa3us THOPUJIOB MepBoro nokosieHus. [lpaBuno nomuHUpoBanus. Bropoi
3aKOH MeHzensl — 3aKOH pacUICIUICHUs MpU3HAKOB. L[[UTOJIOrMYecKrne OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHUs. [ UMOTE3a YUCTOTHI TaMET.

Ananusupymomiee ckpemubanue. [[poMexyTOUHBIN XapaKTep HACJIeIOBaHUS.
Pacuierienre mpu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

HuruOpuaHoe  ckpemmBanue. Tpernid 3akoH MeHnens —  3aKOH
HE3aBUCUMOTO HaCJIeI0BaHUA NMPU3HAKOB. LuTOMIOrMUecKre OCHOBBI TUTUOPHUTHOTO
CKpEIIMBaHU.

CuerienHoe HacienoBanue npuszHakoB. Padotsl T. Moprana. CuemnyieHHOe
HACJIEJOBAaHUE TE€HOB, HAPYILICHHE CLEIUICHUS MEXIy TeHaMu. XPpOMOCOMHas
TEOPUS HACIIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIA MEXaHU3M OINPENIEIEHUS 10Ja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi W TreTeporamMeTHbI moi. ['eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue mMpu3HaKkoB, CLETNIEHHBIX C ITOJIOM.

I'enotun kak wenoctHasg cucrema. IlmeldoTponuss — MHOXECTBEHHOE
nercTBue TeHa. MHOKECTBEHHEINM aluiein3M. B3anmMolencTBHe HeaUIEILHBIX
reHoB. KommiementapHocTs. Onucras. [lonumepns.

['eHeTHUECKMIT KOHTPOJIb Pa3BUTHS PACTEHUM, XMBOTHBIX M 4YEJIOBEKa, a
TaKke (PU3UOJOTMYECKUX TPOLIECCOB, IMOBEACHUS M KOTHUTHUBHBIX (PYHKIIMM.
['eHeTHyeckre MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3Mbl B3aMMOJICHCTBUSI «XO3UH
— Mapa3uT» U «XO35IUH — MHUKPOOMOM». ['€HeTHYeCKHe AacleKThl KOHTPOJISI U
W3MEHEHHS HACJIEICTBEHHON MH(OpMAIIUU B TOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

[loptpetsl: I'. Menaens, T. Mopras.

Tabmauubl u cxembl: «IlepBoiit 1 BTOpOil 3akoHbl Menaens», «Tpetuit 3aKoH
Mennens», «AHanu3upyrollee ckpemuBaHue», «HenomHoe TOMUHHpPOBaHUEY,
«CrerneHHOe HacleoBaHUE TPU3HAKOB Yy npo30oduibl»y, «['eHeTnmka momay,
«Kapuotunn  uenoBeka», «Kapuotunm gpozodmiby, «Kapuotunm  nTHID,
«MHOXECTBEHHBIN alJICIN3M», « B3auMo1eiCTBHUE IT'€HOBY.

OOGopynoBaHue: MOJI€NIb  JUISl  JIGMOHCTpPAIlMM  3aKOHOB  €IMHO00pa3us
rUOpUIOB TEPBOTO TOKOJICHUS W pacHICIUICHUs MPU3HAKOB, MOJIEIb IS
JIEMOHCTpAllUM 3aKOHAa HE3aBUCHUMOTO HACJIEJAOBAHHUS NPU3HAKOB, MOJIECIb JJIs
JIEMOHCTpAllUM CLEIUICHHOTO HACJIEOBaHUSI TMPU3HAKOB, CBETOBOM MMKPOCKOTI,
MUKponpenapar: «Jpo3zoduinay.

IIpakTHyeckass  pabora «M3yueHue  pe3yinbTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y TPO30(DHUITBD».

IIpakTuyeckas padora «13yueHnue pe3yJIbTaTOB JTUTUOPUTHOTO
CKPEILMBAHUSA Y IPO30(UIIBD».

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH



B3aumopeiictBue reHotuna u cpeasl npu  (GopmMupoBaHMH (HEHOTHUTIA.
N3MeHYnBOCTh MpU3HAKOB. KaueCTBEHHbIE M KOJIMYECTBEHHBIE NMPU3HAKU. Busl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanonHas U3MEHUYMBOCThb. Poib  cpeapl B (QopMUpoBaHUU
MOAU(PUKAIIMOHHON W3MeHunBocTU. Hopma peakiuu mpusHaka. BapuanmoHHbIN
pan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MoaubUKaImOHHON
U3MEHYUBOCTH.

['enoTnMyeckas U3MEHUYUBOCTh. CBOMCTBAa T€HOTUNTMYECKON U3MEHUYHUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMmOvHaTtiBHAsT W3MEHYMBOCTh. MeH03 M TOJOBOW TPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POIh KOMOMHATUBHONW M3MEHUYNBOCTH B CO3/IaHUN
TEHETUYECKOTO Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTanmoHHass W3MEHYMBOCTh. BuUIbl MyTalui: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CHOHTaHHbIE W  WHAYLUPOBAHHbIE  MyTauuu. fnepHble U
HUTOIIa3MaTHYeCKre MyTanuu. CoMaTUYeCKue M MOJIOBbIE MyTauu. [IpudunHbI
BO3HUKHOBEHUs MyTauuid. MyTareHsl M WX BJIUSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTM MYTAllMOHHOTO TPOIEcCa. 3aKOH TOMOJIOTUYECKUX PSIAOB B
HacienctBeHHo u3MenunBoctd (H.U. BaBuios). BHesnepHass MU3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U 3INUSEHOMUKA, pPOJb INULEHeMUYecKUx Gaxkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMO8.

JlemoHcTpanumn

Hoptpetst: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBuios.

Tabmuiel ¥ cxembl: «Buapl  u3MeHUHUBOCTHY, «MoaudukanuoHHas
W3MEHUHMBOCTEY, «KoMmOnHaTBHAS U3MEHUHMBOCTBLY, «Metiosy,
«OmonoTBopeHuey, «I eHeTnueckue 3a0o0ieBaHus YeoBeKay, « Buabl MyTaiuiiy.

OO6opyoBaHue: )KUBbIE W TepOapHbIE SK3EMIUISIPHl KOMHATHBIX PACTCHHI,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padota «ccnenoBanue 3aKOHOMEPHOCTEM
MOAU(PUKAIIMOHHON M3MEHYMBOCTH. [locTpoeHrne BapHallMOHHOTO psiga U
BAPUALIMOHHOU KPUBOW».

IIpakTHueckass padora «Myrtauum y  aApo3oduisl  (Ha  TOTOBBIX
MUKpOIpenaparax)y.

Tema 14. I'eHeTuKka 4esi0oBeKa

Kapuotun denoBeka. MexayHapojHas NporpaMma HUCCJIEAOBAaHHUS TE€HOMa
yemoBeka.  Meroapl  M3y4YeHMsT TE€HETMKM  YEJIOBEKA:  T'€HEAJIOTHMYECKHUM,
OJIM3HEIIOBBIN, LIUTOTCHECTUYECKHUM, MOMYJIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKU . CoBpeMeHHoOe OIpEICIIEHUE FCHOTHUIA:
MOJIJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C ITOMOIIBIO
[TI[P-ananu3a. HacnenctBenusie 3a001eBaHus YeloBeKa. | eHHbIE B XpPOMOCOMHBIC
OOJIe3HM 4YeJIOBEKA. bOJE3HM ¢ HACIEACTBEHHOM MPeapacioioKeHHOCTHIO.
3HaYeHUE MEIUIMHCKONM T'€HETUKHU B MPEIOTBPAIICHUN U JICYEHUU T€HETUUYECKUX
3a0o0eBaHU YeIoBeKa. MeIUKO-TeHETHYECKOe KOHCYNbTHpoBaHue. (CTBOJIOBBIC



KJIeTKU. [loHATHE «T€HEeTHYECKOTOo rpy3ay». JTUYECKUE ACIEKThl UCCIEAOBAaHUN B
00JIaCTH pelaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue QakTopbl MOBBIIIEHHOW YYBCTBUTEIBHOCTH YeEJIOBEKa K
bu3YecKoMy M XUMHYECKOMY 3arps3HEHUIO OKpyxarollen cpeabl. ['eHeTnueckas
MPEAPACTIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JdeMoHCcTpanuu

Tabnuubl u cxemsbl: «Kapuotun yenoBeka», «MeToabl U3yuyeHUs] TE€HETUKHU
YyenoBekay, «I eHeTnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTuyeckas padora «CocTaBieHuE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cenrekuusi OpraHusMoB

JloMecTukanuss W CeleKuusa. 3apOXKICHHE CEICKUMA U JIOMECTHUKALHM.
VYuenue H. UW.BaBunoBa o IleHTpax NOpOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. PoJib celneKkuuu B CO3JaHUU COPTOB PACTCHUW U TOPOJI
)KUBOTHBIX. CopT, TmoOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HacieacTBeHHOM n3MeHunBocTd H. M. BaBuiiosa, ero 3uHauenue JJisi CeJICKIIMOHHOMN

paboTHI.
Meroapl ceneknMoHHON paboThl. McKkyccTBEeHHBIN OTOOp: MacCOBBIM U
VIH/IUBU 1y aJIbHBIM. DTansl KOMOUWHAIMOHHOM CEJICKLIUH. HcnpiTanue

OpOU3BOAUTENEH MO MNOTOMCTBY. OTOOpP O TEHOTHIy C IOMOIIBIO OLEHKU
(¢eHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITYy ¢ moMoulbio aHanu3a JJHK.

HcKyccTBeHHBI ~ MyTareHe3  Kak  METOJl  CEJEKUMOHHOM  padoThl.
PannanmoHHbI 1 XMMUYECKUI MyTareHe3 Kak MCTOYHUK MyTaluui y KyJbTYPHBIX
dopm opranuzmoB. lcnosb3oBaHWE TE€HOMHOIO pEJAaKTUPOBAaHUS M METO/OB
pekomOuHaHTHBIX JJHK 111 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIHH.

[Tonyuenue MTOJIUTIIONIOB. BuyTtpuBuaoBas ruOpuan3aLus.
bnuszkopoacTBeHHOE — CKpelluMBaHue, WM uHOpuauHr.  HepoactBeHHOE
CKpelllMBaHue, WM ayTOpuauHr. l'erepo3uc u ero npuuuHsl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. OtganénHas ruOpuansanus. Ilpeononenue Oecronus
MEXBUIOBBIX THOPUAOB. JIOCTHKEHUS CENIEKITNU PACTEHUN U KUBOTHBIX. «3en1éHast
DesoNIoYULY.

CoxpaHeHHE M U3YYEHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U
UX JUKUX ~ poaMYed  JJig  CO3JAaHMs  HOBBIX COPTOB M THOpPHUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJBTYD. M3yuenue,  coxpawenue U  YnpaeieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICTIOBbIX HCUBOMHDBIX 6
Yenax yayuueHus Cyuwecmeyiowux u co30anus HO8blx Nopoo, JUHUU U KPOCCO8, 8
mom uucie ¢ NpUMEHEeHUeM COBPEMEHHLIX MemOo008 HAYUHLIX UCCIe008aHUl,
nepeoosvix uoeti U NePCneKmMuEHbIX MexXHOI02ULL.

JdemoHcTpanuu

IToptpers: H.  W. BaBunos, UW. B.Mwuypun, I. . Kapneuenko, II.
I1. JIykpsinenko, b. JI. Acraypos, H. bopinoyr, /I. K. benses.

Tabauist u cxembl: «L{eHTpbl IPOUCX0XKIEHUS U MHOTOOOpa3ust KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTMYECKHX PAJOB B HACJIEICTBEHHOW H3MEHUYMBOCTHY,
«Mertonpl cenexkuumy, «Otnanéunas rudpuanzanusy, «MyTtarenesy.




JlabopaTropnasi pa6ora «l3ydeHue cOpToB KyJbTYypHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydyeHre METONOB CENIEKLIIUA PACTCHUI.

IpakTHueckasi padora «lIpuBnBKa pacTeHu».

Ikckypeusi «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CEJIEKUUH DPACTeHHH u
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIM y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIabopaToOpuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. buorexHo0rust ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEKTHI, WCTHOJB3yeMble B OMOTEXHOJOTUU, — KJICTOYHBIC W TKAHEBHIC
KYJBTYPBHI, MHUKPOOPTaHU3MBI, 150.4 XapaKTEPUCTHKA. TpanuuuronHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHne, TOJyYeHHE KHUCIOMOJIOYHBIX  IPOJYKTOB,
BUHOjeNne. Mukpobuonorndeckuii cuHTe3. OOBEKTBI MHUKPOOMOIOTUYECKUX
tTexHoJsoruii. [Ipon3BoACTBO O€nKa, aMUHOKUCIOT U BATAMUHOB.

Co3ganue TEXHOJIOTHII U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHMS T'€HOMOB C LIEJIBIO ITOJIYYECHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIeprKalIMX HE BCTPEUAIOIIHUECS B IPUPOJI€ OMOCUHTETUUECKUE MTYTH.

Knerounass mnxkeHepus. MeTobl KyJIbTyphl KJIETOK M TKAHEW pacTEHUU H
*KUBOTHBIX. Kpuobanku. Comaruueckas TUOpUAM3AIUS U COMATUYECKUN
smOpuorene3. Mcmnonb3oBaHWe TaruiOWJ0B B CEIEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Vcnonb3osanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 meduyuHe. ICKyCCTBEHHOE  OIUIOJOTBOpEHHE. PeKoHCTpyKuus
ANIEKIETOK ¢ KIOHMPOBAaHHUE >KUBOTHBIX. MeToA TpaHCIUIAHTAUUM  SIJIEP
KJIETOK. TexHonocuu 0300po6nenus, KyIbMUSUpPOSAHUss U MUKPOKIOHAIbHO2O
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass W TE€HHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
KoHCTpyupoBanue pekoMmOouHaHTtHbIX JIHK. Cozdanue mpanceennvix opeanuszmos.
JlocTrokeHussT M MEPCHEKTUMBBI  XPOMOCOMHOM WM T€HHOM  MHXKEHEPHH.
DKOJIOTUYECKHE U ATUYECKUE TPOOJIEMbI T€HHON MH)XEHEPHUHU.

Menununckue Ouotexnosnoruu. [locrrenomuas mudposas meauiuHa. [11[P-
JIUarHocTuka. MeTaboJOMHBIN aHaau3, TCHOICHTPUYCCKHM aHalmW3 IIpoTeoMa
YEJIOBEKA [UJI1 OLEHKH COCTOSIHHUSL €ro 370poBbi. VcCronp30BaHHE CTBOJIOBBIX
kietok. TapretHas Tepanus paka. 3D-Oumoummkenepus s pa3paOOTKU
byHIAMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3JaHUsS KOMILJIEKCHBIX
TKaHEel COYeTaHHEeM TEXHOJOTHM TpEXMepHOTro OMONpHHTHHra M ckaddonauHra
JUISL PELIEHUS 3a/1a4 NIEPCOHAIM3UPOBAHHON MEULIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C II€JIbIO O0ECIEeUeHHs] KOMOMHUPOBAHHOMU
3amuThl 0T Bo3Oyauteneir OPBU, ycTaHoBieHHE MOJIEKYISPHBIX MEXaHU3MOB
dbynkuuonupoanuss PHK-coxeprkanmx BHUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabauiel u cxeMsbl: «l/cnoap30BaHUEe MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
MIPOU3BOACTBEY, «KiieTouHass nHKeHepUs», «l eHHass HUHKEHEPUS».

JlaGopaTopnasi pa6ora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.




IIpakTuueckas padora «llosydeHre MOJIOYHOKUCIBIX IPOLYKTOBY.
IKcKypceust «bHOTEXHOIOTUS — BaXHEWIIAs IPOU3BOAUTENbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE IIPOU3BOACTBO).

11 KIIACC

Tema 1.3apoxaeHue W pa3BUTHE 3BOJIONMUOHHBIX MPEACTABJICHUN B
omosiornu

OpomounoHHas Tteopuss Y. Jlapsuna. Ilpenmnoceuiki  BO3HMKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. /lapBuHa.

JBrwxymue cuiel  3Bomonmd  BugoB  no Y. JlapeuHy  (BbICOKas
WHTEHCUBHOCTh PAa3MHOXKEHHSI OPraHMW3MOB, HACIEACTBEHHAs W3MEHYHUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIM U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunrernyeckord Teopun HBomoruu (CTD). HelrpanbHas
Teopusi dBomonMH. CoBpeMEHHas HBOJIIOLIMOHHAs  Ouonorus. 3Ha4YeHHE
HBOJIFOLIMOHHON TEOPUH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MHpA.

JemoHcTpanumn

IToptpetsl: Apucrorens, K. Jlunueut, XK. b.Jlamapk, 3. XK. Cent-Unep,
K. Krwosbe, Y. Japsun, C. C. UerBepukon, U. U. lImansraysen, x. Xonaein, /.
K. benses.

Tabmuubl  u  cxembl: «Cuctema xuBod mpupoasl (mo K. JIunuero)y,
«Jlectnuna xuBbIX cymectB (nmo Jlamapky)», «MexaHusm QopMUpOBaHUs
MPUCIIOCOOJICHUIT Yy pacTeHuil W xkuBOTHbIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta myremectsust Y. Jlapsunay, «Haxoaku Y. Jlapsunay, «DopMbl O0pHOBI
3a cymecrBoBanuey, «llopoasl romyOei», «MHoroodpasue KyJabTypHBIX (QopM
KammycTbl», «Ilopoabl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BHJIOB
(mo Y. JapBuny)», «Cxema COOTHOIIECHUS ABMXKYIIMX CHII 3BOJIOLUNY», « OCHOBHbBIE
MIOJIOKEHUS] CHHTETUYECKON TEOPUH 3BOJIFOLIMI.

Tema 2. MUKPO3BOIIOLNSA U €€ Pe3yJIbTAThI

[TonmysmsAnust Kak 3J€MEHTapHas equHULA BOOIMU. COBPEMEHHBIE METO/IbI
OLIEHKM TEHETHUYECKOr0 pPa3HooOpazus U CTPYKTypbl mnomynsauuid. M3meHenue
reHooHa TOMYJSIUU KaK »JJIEMEHTAapHOE OHBOJIIOLIMOHHOE SBJIEHHE. 3aKOH
reHeTudeckoro pasHosecus J[>x. Xapau, B. BaitnOepra.

OneMeHTapHble (PakTOphl (ABKYIIUE CHUIIBI) HBOJIONMH. MyTallMOHHBINA
npouecc. KomOunatuBHas wu3MeHuuBOCTh. [Ipeiidp reHOB — ciydaiiHbie
HEHaIpaBJ€HHbIE M3MEHEHUs 4YacToT ajulelied B  nomyisusax. Oddexr
OCHOBatelsl. dppexm OymwuLiouHo20 2opraviwka. CHUMCEHUEe 2eHemuuyecKo2o
paznoobpasus: npuuunvl u cieocmeus. llposenenue sghghexma Opetigha cenos 6
oonbwiux U marelx  nonyrayuax. Murpatuu.  M3omsauus  momymsiouii:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBistomuid (GakTop dBoJonuH. DOpMbI
€CTECTBEHHOTO  OTOOpa:  IBIKYIIMH, CTAaOWIM3HUPYIOIIMN,  pa3pblBaIOIIUN
(zm3pynTuBHbii). IlonoBoir oTOOp. BO3HMKHOBEHHE W 3BOJIIOLMS COLUAIBLHOTO
NOBEAECHUS )KUBOTHBIX.



[Ipucnoco0IeHHOCTh  OPTaHW3MOB  KaK  pe3yjbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE MPUCTIOCOOIEHUH Y OpraHnu3MoB. ApoMop(o3bl U UMOATANTALINH.
[Tpumepsl npucnocoOaeHUN y OpraHu3MoB: MOPQoIOTUYECKHEe, (PU3HOTIOTUYECKUE,
OnoxumMuyeckue, moBeAeHUYecKkue.  OTHOCHTENBHOCTh  MPHUCHOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepuum u CcTpykrypa. BumooOpazoBanue Kak pe3yibTaT
MUKposBooIMu. M3omnsinus — kimodeBo ¢akrtop BugooOpazoBanud. Ilytu u
CIIOCOOBI BHUJ1I000pa30BaAHMUS: aJIONaTPUYECKOe (reorpaduueckoe),
CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (moJMIUIONIU3aIus,
rubpuau3anms). JMUTeTbHOCTh YBOTIOITMOHHBIX MPOIECCOB.

Mexanu3mbl (OpMUPOBaHMS OMOIOTUYECKOTO pa3HOOOpa3usl.

Pons »BoMOnMOHHOW OWONOrMM B pa3pabOTKE HAyYHBIX METOJ0B
COXpaHeHHsI OUopazHO0Opa3usi. MUKpPOIBOJIONUS U KOJBOJIOIUS Mapa3uToOB U HUX
X03s5ieB. Mexanu3mMbl (POPMUPOBAHUST YCTOMYMBOCTH K aHTUOMOTHKAM M CIOCOOBI
OOpBHOBI C HEl.

JeMoHcTpanuu

IToptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTalloHHasT U3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa Buaa», «Cxema mposBiieHHs 3akoHa Xapau—BaitHOepray, «JIBuxyiiue
CWJIBl DBOJIIOLMIY, «IDKOJIOTHYECKass H3OJIALMS TMOMYyJAUi CeBaHCKOW (openmny,
«l'eorpaduueckasi M30JALMS  JUCTBEHHUIIBI CHOUPCKOW U JIMCTBEHHUIIBI
naypckoiy, «IlomyysiinoHHbIEe BOJIHBI YHCIICHHOCTH XUIITHUKOB U XEPTBY», «Cxema
JEUCTBUSL E€CTECTBEHHOTro 0TOOpa», «®PopMbl OOpbOBI 3a CYIIECTBOBAaHUEY,
«AupycTpuanibHbIl MenaHu3m», «KuBble nckomaembie», «I[IOKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenymnpexaaromast OKpacka KUBOTHBIX),
«Dusnonornueckre agantanun», <«lIprcnocoOleHHOCT, OpraHu3MOB M €€
OTHOCHUTENBHOCThY, «Kpurepun Buma», «Bunbl-aBoiiHukn», «CTpyKTypa BUla B
npupoze», «CrocoObl BUaooOpazoBaHus», «leorpaduueckoe BHUI000pa3OBaHUE
TpEX BHJOB JaHABIIICHY», «IKOJOTUYECKOE BUI000pa30BaHWE BUJIOB CUHUID,
«ITomumnonasl pacTeHuit», «KamyctHo-peneunbiii ruOpum.

O6opynoBanue: repOapruy pacTeHUM, KOJUICKITMA HACEKOMBIX, Yydeia ITHUIL U
3BEpeH C MpUMepaMH Pa3IMIHBIX MPUCIIOCOOICHUH, YyUesa NTUI] U 3BEpPeil pa3HbIX
BUJIOB, TepOapuu pacTeHWil OJU3KUX BHUIOB, OOPA30BABIIMXCS Pa3TUYHBIMU
crocobamu.

JladopaTopnasi padora «BplsiBiIeHHMEe H3MEHUYMBOCTH Yy o0co0Oel OJHOro
BUJIA».

JlabopaTopHasn padora «IIpucnocobneHus OPTraHU3MOB u 150.
OTHOCHUTEJbHAs 1EIeCO00Pa3HOCTDY.

JlaGopaTopnass padoora «CpaBHEHHE BHAOB 10 MOP(OIOTHUECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIOIMS U €€ pe3yJibTaThl

Metoapl u3yudeHHs Makpo’3BoytoUMU. [lameoHTOIOrMYECKHE  METObI
u3ydeHus: opomonuu. llepexomupie  (GopMbl U (PHIIOTEHETHUECKHE  PSIbI
OpraHU3MOB.



buoreorpaduueckne metonsl u3ydeHus sBomronuu. CpaBHeHue (Giopsl u
dbayHbl MaTEepUKOB U OCTpOBOB. buoreorpadpuyeckue obmactu 3emun. Bumbi-
OHAEMUKU U PEIIUKTHIL.

OMOpPHOJIOTMYECKUE U CPAaBHUTEIHLHO-MOP(}OIOTHYECKUE METOAbl U3YUECHUS
HBOJIIOIMU. ['€HEeTHYEeCKHEe MEXaHU3Mbl HBOJIIOIMUM OHTOI€HE3a W TMOSBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJIOTWUYHBIE W  AHAJNIOTUYHBIE  OpTaHbI.
PynumenTtapuble  opraHbl M araBU3Mbl.  MOJEKyJISpHO-TEHETHUECKHE,
OMOXUMHUYECKHE U MAaTEMATHUUYECKHUE METO/Ibl U3YUEHUS HBOIIONUH. [ OMOIOTHUYHbIE
rerabl. COBpEMEHHBIE METOIBI TTOCTPOCHUS (PUIIOTEHETUIECKUX JICPEBHEB.

XpOMOCOMHBIE MyTalliU U SBOJIIOIUSI TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TIpaBWIIA) IBONIONUU. [Ipunyun cmenvl yHKyuil.
HeoGpatumocTs 3BononMu. ApanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JemoHcTpanumn

IToptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkenb.

Tabauubl U cxembl: « DUIOTEHETUYECKUN PAJ JIOMIATNY, «APXEONTEPUKCY,
«3Bepo3ybObie  smepb»,  «Creromedans», — «Punuopute», — «CeMeHHbIE
nanopoTHukW», «buoreorpapuyeckue 30HBI 3emian», «Jlpeli KOHTHHEHTOBY,
«Penuktey, «HauanpHbie cTaguu 5SMOPHOHAIBHOTO PA3BUTHUSI TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE U aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MB», «XpPOMOCOMHBIE Ha0Opbl YelOBeKa W IUMIaH3e», «lJaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O011I1e 3aKOHOMEPHOCTHU IBOJIFOIII.

OO0GopynoBaHue: KOUICKIIUKM, TepOapuur, MYJSDKH HCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe »KU3HN Ha 3emuie

Hay4unple THUMOTE3bl MNPOUCXOXKICHUS >KU3HU Ha 3emue. AOWoreHes u
naHcrepmus. JloHay4HbIE NIPENCTABICHUS O 3apOKICHUU XU3HHU (KpEaLMOHU3M).
['mnore3a MOCTOSIHHOTO CaMO3apOXKICHHS KU3HU U €€ OIPOBEPKEHUE ONBITAMU
®. Penu, JI. Cnamnannanu, JI. TTactepa. [IpoucxoxieHre su3HU U aCTPOOUOIIOTHSI.

OcHoOBHBIE JTanbl HEOPraHU4eCKOU ABOJIIOLIUU. [ImanerapHas
(reonoruyeckasi) HSBOJIONMS. XHUMHUYECKas DBOJIONMS. AOWOTCHHBIH CHHTE3
OpraHnyeckux BemecTB K3 Heopranmyeckux. Omneir C. Mumnepa u I FOpwu.
Oo6pazoBanue nosuMepoB U3 MoHoMepoB. KoanepBatHas runotesa A. M. Onapuna,
runore3a nepBuyHoro OymnboHa JIk. XonaeilHa, TeHeTHMYecKas THIIOTE3a
I'. Mémnepa. Pu6o3umbr (T.Yek) u runoresa «mupa PHK» V. T'unbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopusa 3emmmn m Metonbl €€ wu3ydyeHus. lckomaemble OpraHMYecKHe
octaTkd. ['eoxpoHomoruss u e€ wmeroasl. OTHOCUTENbHAsT M aOCOJIOTHAs
reOXpOHOJIOrHUs. I'€0XpOHOIOrHYecKast Kajla: 30HbI, 3pbl, HEPHOBI, SITOXH.

Hauvanbuble sTanel opranmueckod sBosouuu. [losiBiieHne u 3BOIONUA
NEPBBIX KIETOK. DBOJIOLHKsA MeTabonu3Mma. BO3HHKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHaJjoT MEepBhIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[Ipoucxoxaenue sykapuoT (CHMOHOTreHe3). DBOIIOLNOHHOE TPOUCXOKICHNE
BUpPYCOB. [IpOMCXOXIEHHME MHOTOKIETOYHBIX OpPraHU3MOB. BoO3HMKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUUU BBICHIMX pacTeHUil. OCHOBHbBIE apoMOpP(O3bI
pactenun. Bpixon pacrenuid Ha cymy. [losBieHWe CHOpPOBBIX pACTEHUHA U
3aBoeBaHue MMM cymud. CeMeHHble pacTeHus. [IpoucxoXaeHue IBETKOBBIX
paCTECHUH.

OcHOBHBIE 3Tambl ABOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benpackas dayna. KemOpuiickuii B3phIB — MOSIBICHHE COBPEMEHHBIX
TunoB. IlepBeie XOpAoBbIe KUBOTHBIE. JKU3HBb B BOJE. DBOJNIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuoOuii u pentwiuid. [IpoHcX0XI€HHE MIIEKONHUTAIOMINX U
ntui. [lpunmun kmodeBoro apomopdoza. OcBoeHHe OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Pa3BuTne xu3HM Ha 3emile 0 3paM U NEPUOJAM: apXeu, IMpoTepo30il,
naneo3oil, Me3030i, kaitHo30i. O01Ias XapaKTEepUCTHKA KJIMMaTa U Te0JOrHYeCKUX
npoueccos. [losBieHne U pacuBeT XapaKTEpHBIX OPraHU3MOB. YTieoOpa3oBaHUE:
€ro YCJIOBHUS U BIUSHUE HA ra30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpaHUsI — JKOJOTMYECKHE KPU3HUCHI npouuioro. [IpuyuHel u
CJIEICTBHSI MACCOBBIX BbIMHpaHUN. COBPEMEHHBIM HSKOJIOTUYECKUN KPHU3HC, €r0
ocobenHoctu. [Ipobnema coxpanenus 6uopazHooopasus Ha 3emie.

CoBpeMeHHas cucteMa opranudeckoro Mupa. [IpuHOUIBI Ki1accupuKaLuU
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIbI OPTraHU3MOB.

JlemoHCcTpanumn

[Toprpersl: @. Penu, JI. Cnamnannanu, JI. [lactep, M. U. Meunukosn, A.
N. Onapun, [x. Xonnein, I'. Ménnep, C. Muep, I'. FOpu.

Tabauie u cxembl: «Cxema omnbita @. Penny, «Cxema omnbita JI. [Tactepa no
M3YYEHHUIO CaMoO3apoKIeHus xu3Hm», «Cxema omnbita C. Mumnepa, I'. FOpw»,
«JTanpl  HEOPraHWYECKOW  JBONMIOLMM»,  «l'€OXpoHOJIOrMYecKass  IIKajay,
«HavanbHble 3Tanbl OpraHUYEcKoi 3BosrOLUNY», «CxeMa 00pa3oBaHUsl 3YKapHOT
nytéM cumOuorenesza», «Cucrema >XUBOW mNpupoib», «CTpoeHHE BUpYCay,
«Apomopdo3bl  pacteHuil», «PuHnOPUTH», «OAHOKIETOUHBIE BOJOPOCIU,
«MHOTOKJIETOUHBIE BOAOpocany, «Mxu», «llanopotHukn», «l o0ceMeHHBIE
pacTeHus», «Opranbl HIBETKOBBIX PACTEHMID», «CxemMa pa3BUTHs )KUBOTHOI'O MHUPay,
«Apomop(dossl KUBOTHBIX», «lIpocrelimuey, «Kumeuynononoctusie», «Ilnockue
yepBu», «Unenuctonorue», «PviOb», «3eMHOBOAHBIE», «lIpecMbIkarommecs»,
«Itnue, «Mnekonuraronuey», «Pa3Butue )XU3HU B apXeUcKou spey», «PaszButue
)KU3HU B IIPOTEPO3OUCKOU 3pe», «Pa3BuTve XKU3HM B TAJICO30UCKOU 3pey,
«Pa3BuTHE )XU3HU B ME3030MCKOM 3pe», «Pa3BuTne xKuU3HM B KaHO30MCKOMN 3pey,
«CoBpeMeHHas cucTeMa OpraHuYeCcKOro Mupay.

O6opynoBanue: repOapud  pacTCHUN Pa3IMYHBIX OTIEIOB, KOJUICKIIUH
HACEKOMBIX, BJIAXKHBIE MpPEnaparsl )KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJJIEKIIMH
UTJIOKOXKUX, CKEJIETHI TO3BOHOYHBIX )KMBOTHBIX, Uy4eJia IITUL U 3BEPEH, KOJIEKIUN
OKaMEHEJIOCTEW, TOJIE3HBIX MCKOMAEMbIX, MYJSKM OpPraHMYECKHMX OCTAaTKOB
OpPTaHU3MOB.




BupryaabHaa  Jsa0opatopHas  padora «MoaenupoBaHHE — OIBITOB
Muiepa—HOpu no u3ydennto abMOreHHOro CUHTE3a OPraHMYeCKUX COCTMHEHHUH B
NepBUYHOM aTMochepey.

JlaGopaTopHasi padora «/3yuyeHne M OIKMCAHME MCKOIIAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOBY.

IIpakTnyeckas paodora «l3ydeHne O0COOEHHOCTEH CTPOCHHUS paCTCHUM
Pa3HbBIX OTJEIOBY.

IMpakTuyeckas padora «/3ydeHne ocCOOEHHOCTEN CTPOEHMSI MTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IlpoucxoxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Pa3pnensl v 3a7aun aHTpONOJIOrMK. MeTOoIbl aHTPOIIOJIOTHH.

CraHOBNIEHUE TPEJCTABICHUNA O MPOUCXOXKICHUU 4YelloBeKa. PenurunosHbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0acTBO YenoBeka ¢ JKUBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE YETOBEKA.
CBugerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPaBHUTEJIBHO-
MOPQOJIOTUYECKHE, IMOPUOJIOTHYECKHE, (bu3H0I0Tr0-OMOXUMHUYECKHE,
noBesieHueckue. OTIMYMS YEJIOBEKA OT KMBOTHBIX. [IpAMOXOKIEHHE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAIBHOW
CUCTEMBL.

JIBroxymue cuiibl ((pakTopbl) aHTPONOreHe3a: OUOIOrMYECKUE, COLIMATIbHBIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaauM aHTpomNoreHe3a. PaHHue yenoBekooOpa3Hble 00€3bsSHbI
(IPOKOHCYJIbI) ¥ paHHUE MOHTUBI — OOIIME MPEIKU YET0BEKOOOPa3HbIX 00€3bsH U
JOJIe. ABCTPAJIONATEKN — JIBYHOTHE NPEAKHU JIOAEH. UenoBEK yMenbli, MEPBBIC
W3TOTOBJICHUS OpyAul Tpyaa. YenoBek npssMOXOAIINNA U TIEPBBIM BBIXOJ JIFOAEH 3a
npenensl Abpuku. YenoBek reiaenb0eprckuii — 00muid npeok HeaHAepTaTbCKOro
YEeJIOBEKa M YEJIOBEKAa pa3yMHOro. YenoBeK HEaHIEPTAIbCKUM KAaK BHJ JIOJIECH
XOJIOHOTO KiauMara. YenoBeK pa3syMHBIA COBPEMEHHOIO THIIA, JAECHUCOBCKUU
YeJIOBeK, OCBOCHHWE KOHTMHEHTOB 3a mnpeaenamu Adpuku. [laneoreHetuka u
NajJseoreHoOMHKA.

DBOJIIONHSI COBPEMEHHOTO 4YesioBeKa. EcTecTBEeHHBIN O0TOOP B MOIMYJISIIUSIX
yenoBeka. MyTalmoHHBIA Tiporiece W TmoduMopdusM. [lomynsinoHHBIE BOJHBI,
npeid reHoB, murpamus U «dPGeKT ocHOBATENS» B MOMYJALMUSIX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckue pacel. llondarue o pace. boisbiime pachel: eBpoleouHas
(eBpaswmiickas),  aBCTpajlo-HErpoujHas  (dKBaTOpHalIbHAs),  MOHIOJIOU IHAS
(a3maTcko-amepukaHckasi). BpeMs u myTH pacceiieHHMs YeNOBEKa MO IJIAHETE.
EnuncTBo  uenoBeueckux  pac. HayuHas  HECOCTOSTENBHOCTH — pacu3Ma.
[IpucnocoOMeHHOCTh dYeNOBEKa K Pa3HbIM YCIOBHUSM OKPYXKAIOIIEH CpeIbl.
Bnusnue reorpaduueckoit cpeapl u apeiida reHoB Ha MOPGHOJIOTHIO U (PU3UOJIOTHIO
YyeJIoBeKa.

MexauciuIuinHapable  MeToAsl B (pusmyeckodt  (OMOJIIOTMYECKON)
AHTPOMOJIOTUM.  ODBOJIIOUMOHHAS ~ AHTPOMNOJIOTHUS W MaJIEOAHTPONOJIOTHUS



YEJIOBEUECKUX MOMyIsiuni. bruoconuanbHble HCCAENOBaHUA MPUPOABI YETOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdeMoHCcTpanuu

[loprpetsl: Y. JapBun, JI. JIuku, 4. . Porunackui, M. M. I'epacumos.

Tabauubl u cxembl: «MeTo/Ibl aHTPOMOJIOTUNY, «['0JTOBHONM MO3I YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBY, «CKeNeT YeloBeKa M CKEJeT IIHMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbD), «{BUKYIINE CHUIIBI aHTPOIOTE€HE3a», « DBOIIOLIUOHHOE
IpEeBO  4eJOBEKa», «ABcTpajonuTek», «YemoBek  ymenslid», «YemoBek
MPAMOXOIAIININY, «JleHncoBckui uenoBek» «Heanmepranbip», «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITanbl SBOJIOIUHU YEJIOBEKa», «Packl UelioBeKay.

OO6opynoBanue: MyJISDKA ~ OKaMEHEJIOCTeH, MPEeaIMETOB  MaTepUalibHOMN
KyJIbTYphl ~TMPEIKOB 4YeJlOBEKa, penpoaykuuu (Qororpadum) KapTuH C
MUQOJIOTUYECKUMU U OUOJCHUCKUMHU CIOKETaMH TPOUCXOXKJCHUSI 4YeJOBEKa,
dboTorpaduu HaXOAOK MCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJOBEKa, MOJIEIb
yepena 4YeJIOBEKa MW uepena MIMMIAaH3€, MOJEIb KHCTH YEJIOBEKAa U KHUCTH
IMMITaH3€, MOJENH TOPCa MPEIKOB YEIIOBEKa.

Jladoparopnasi padora «/3ydyeHne OCOOEHHOCTEH CTPOECHHS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IpakTnueckasi padora «/3yuyeHne 3KOJIOrMYECKUX aJalTallui YETOBEKA.

Tema 6. Dxojiorusi — Hayka O B3aHMOOTHOIICHHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHBIX CHCTEM C OKPY Karollei cpeaoi

3apokneHue U pa3BuTHE dKojoruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. CeBepuona, O. I'ekkens, A. Tencmu, B. H. Cykauépa. Pa3gensl u 3amauu
sKoJ0TUH. CBSI3b IKOJIOTUU C APYTUMU HayKaMHU.

Metoasl skosoruu. IloneBble HaOMOAEHUSA. DKCIEPUMEHTHI B DKOJIOTHU:
NPUPOJIHBIE H JabopaTopHbie. MojaenupoBaHue B OKOJOTHH. MOHUTOPHHT
OKPY’KarOIIEel CPeIbl: JIOKAIBHBIN, peTHOHAILHBIN U TJI00ATbHBIN.

3HAaYE€HWE OKOJIOTMYECKHMX 3HAHMK JUIsi  4eJIoOBeKa. JKOJIOTHUYECKOe
MHPOBO33PEHNE KaK OCHOBA CBS3€M 4yesnoBeuecTBa ¢ npupoaoul. dopmupoBanue
AKOJIOTUYECKOMN KYJIbTYPbI U SKOJIOTUUYECKOW TPAaMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[optpetsi: A. 'ym6oasar, K. @. Pymse, H. A. Ceepmos, 3.l 'exkens,
A. Tencnu, B. H. Cykaués.

Tabmuiel 1 cxembl: «Paznensr skojgorum», «MeToasl 3konoruny», «Cxema
MOHHUTOPHUHTA OKPY>KAIOIIEH CPEeIb.

JlabopaTopHasn pabora «3yuenue METO/IOB 3KOJIOTUYECKUX
HUCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

Dkojoruueckue (GakTopbl U 3aKOHOMEPHOCTH ux Aeictus. Kinaccudukarms
AKOJIOTHYECKUX (haKTOPOB: abMOTHYECKHE, OMOTHYECKHUE, aHTponoreHHbie. Oomue
3aKOHOMEPHOCTH JEHCTBHUsS SKOJOruueckux QakropoB. [IpaBuino muHHMyMa
(K. llInpenrens, FO. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.



Abunotndeckue Qaxtopel. CBeT kak sKojorumueckuit (akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIEKTPAa Ha OPraHU3Mbl. JKOJOTHYECKUE TPYIIIbI
pacTeHHil W JKUBOTHBIX II0 OTHOLIEHWIO K cCBeTy. CurHanbHas pojb CBETA.
DOTONEPUOIU3M.

Temmneparypa kak oskojormdeckuii Qakrop. JleiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [[OMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnoctes kak skojormueckuii ¢akrop. Ilpucnocobrmenusi pacteHuii K
noJiepKaHuio BoaHOTro OanmaHca. Knaccudukanus pacTeHHi MO OTHOUIECHHUIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHus OpPraHMW3MOB: BOJHAs, HAa3€MHO-BO3AYLIHAs, MOYBEHHas,
IyOMHHAsT ~ MOAINOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3HKO-XUMHYECKUE
O0COOEHHOCTH CpeJl 00MTaHusl Opranu3MoB. IIprcnocobeHnst opraHu3MoB K KU3HU
B Pa3HBIX cpefax.

buonornyeckue putMmbl. BHemHne u BHyTpeHHHME pPUTMBL. CyTOYHBIE U
roguuHbie putMbl. [Ipucnoco6seHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennoie ¢opmbl opraHuzmoB. [loHsiTHe 0 JKuU3HEHHOW (opme.
XKuznennble (OpMbI paCTEHUMN: 1€PEBBS, KYCTAPHUKH, KyCTApHUUKH, MHOTOJIETHHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKu3zHeHHbIE (OPMBI >KMBOTHBIX: THUIPOOMOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HMU.

buotnueckue  (GakTophl. Buner  OMOoTHYECKMX ~ B3aMMOJECHCTBUI:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOM03 U ero ¢opmsbl. [lapasutusm, koonepauus,
MyTyajau3M, KOMMEHCaI3M (KBapTHUPAHTCTBO, HaxyieOHMYecTBO). HeTpoduueckue
B3auMonencTBus  (Tomuueckue,  (Gopuueckue, (Hadpuueckue).  3HAUCHHE
OMOTUYECKUX B3aUMOJEUCTBHM [JIsl CYUIECTBOBAHHSA OpPraHMW3MOB B Cpele
obutanus. [IpUHIMT KOHKYPEHTHOT'O UCKITFOUESHHUS.

JdemoHcTpanumn

Tabmuipl u  cxembl: «OKonoruueckue (Gaxtoper», «CBETOBOH CHEKTPY,
«OKOJOTUYECKNE TPYNIBl )KUBOTHBIX IO OTHOLIEHHIO K CBETY», «TemIOKpOBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKHBOTHBIEY», «DU3HOJOTMYECKHE aNalTalun
KUBOTHBIX», «Cpenpl OOUTaHMS OpPraHU3MOBY», «bBHOIOTHYECKHE PHUTMBIY,
«Kuznennsie hopMbl pacTeHuin», « KusHeHHbie (hOPMBI KUBOTHBIX», « IKOCUCTEMA
LHIMPOKOJIMCTBEHHOIO Jieca», «IDKOCHCTEMA XBOMHOrO yecay, «llemn mnuranusy,
«XHIHUYECTBOY, «ITapazutuzmy, «KoHKypeHIH», «CuMOmno3,
«KoMMeHcanuzm».

OOGopynoBanue: repOapud pacTeHUM M >KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BJIUSHUIO PA3JMYHBIX 3KOJOTMYECKHX (PaKTOpoB, repOapuu CBETONHOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUMN, CBETOJIOOMBBIC, TEHETIOOUBHIE U
TEHEBBIHOCJIMBBIC KOMHATHBIE PAacTEHUs, TepOapuu U KOJUICKIUU TEIUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTEHHUH, dydena NTHUIl U 3Bepei, repbapuu
pacTeHull, OoTHOcCAIUXCS K rurpoduram, xcepoduram, mezodputam, KOMHATHBIC
pacTeHus AAHHBIX TPYII, KOJJIEKIUU >KUBOTHBIX, OOUTAIOUINX B Pa3HBIX Cpenax,
repbapud W KOJJIGKIIMM PACTEHUH M SKUBOTHBIX, OOJAJAIOIIMX YepTamMH
MPUCTIOCOOTICHHOCTH K CE30HHBIM H3MEHEHUSM YCIOBHM XM3HHM, Tepbapuu u




KOJUICKITUU PACTEHUW W SKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOCHCTBUSAX.

Jladoparopnasi pa6ora «BplsiBieHuE MNpUCIIOCOOJEHUN OPraHu3MOB K
BIIUSIHUIO CBETa.

Jladoparopnasi pa6ora «BplsiBIieHHE NPUCIIOCOOJNEHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JlaGopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH pPACTEHUH U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Iko10rus BUA0B U MOMYJIANH

OKOJIOTHYECKHE  XapakTepucTHUKW  nomyisuumu.  llomynsumsa — kak
Oounonoruyeckas cuctema. Poib HEOTHOPOJHOCTH Cpelibl, (PU3HUECKUX O0apbepoB U
0COOEHHOCTEW OMOJOrMK BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPbI
nonyiasauuid. OCHOBHBIE TIOKa3aTeNd MOMYJSLUUU: YHCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasi M IIOJIOBAasl CTPYKTYpa, pOXKIAeMOCTb, IPUPOCT, TEMI POCTA,
CMEPTHOCTH, MUTPALIHSL.

OKoJiornyeckas CTpykrypa nomyssinuu. OLeHKa YMCIEHHOCTH IOIYJIALMH.
JlunaMpka nomyisuuu U €€ peryisinusa. buoThueckwii MOTEHIMAN IOIYJISALUH.
MopnenupoBaHue TUHAMUKH MONMyJAMUU. KpuBble pocTa YUCIEHHOCTH NOIYJISLIHH.
KpuBbie BbDKMBaHUA. Perynsius 4YHCIEHHOCTH MOMYJSUUN: pojb (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSAIIMX OT IJIOTHOCTU. DKOJIOTMYECKUE CTPATErUu BUAOB (I- U
K-cTparerun).

[TonsiTue 00 3KoNoOrMueckoil Huie Buaa. MecrooOutanue. MHoromepHas
Mozenb dKkonorndeckon Humm k.M. XatumHcona. Pasmepsl 3konormyeckoi
HumM. [loTeHunanpHas U peain30BaHHAs HULIH.

Bua kak cucrema momynAnui. Apeanibl BUAOB. BUAbl M HX JKU3HECHHBIC
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEIAEHUS W MUIpauuid JKUBOTHBIX. buosornueckue
WHBA3UU 4YKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Moptper: /1. Y. XaT4nHCOH.

TaGmuiel M cxeMbl: « DKOJOTHYECKHE XapaKTEPUCTUKU  MOMYJISIUN,
«IIpocTpaHcTBEHHass  CTPyKTypa  HOmyJisiuum»,  «Bo3pacTHble  IUPAMUJIbBL
nonynsiuun», «CKOpOCTh  3acelieHHs TOBEPXHOCTH  3eMJIM  Pa3iu4yHbIMU
opranuzMammn», «Mogeib 3kosiorndaeckon Humu k. M. XatuuHcoHay.

OOGopynoBanue: repOapuu pacTeHUM, KOJUJICKITUN KUBOTHBIX.

JlaGopaTopnass  pabora «IIpucnocobneHuss  cemMsiH  pacTeHUH K
pacceIcHuIoN.

Tema 9. Ikon0rust coodmEecTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsizu MexIy
OpraHu3MaMH B OUOIIEHO3E.

Oxocucrema Kak otkpbitas cuctema (A. J[x. Tencnu). DyHKIMOHAIbHBIC
OJIOKM OpraHM3MOB B 3KOCHCTEME: IMPOAYLUEHTbI, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOUOTHYECKHE OJIOKU



skocucteM. [louBbI U Wbl B 9KOocucTeMax. KpyroBopoT BEMIECTB U TTOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TOKa3aTelud  JKOCHUCTEMBL. bumomacca W MPOIYKITHS.
DKOJIOTUYeCKHe MUPAMUJIbI Uucel, OMOMacChl U SHEPTHH.

Junamuxa 9KOCUCTEM. Kamacmpoguuecxue nepecmpouKu.
@nykmyayuu. HanpaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBuuHbIE W BTOPUYHBIE CYKIIECCHM W WX TPUYUHBL. AHTPONOTESHHBIC
BO3JICHCTBUST Ha cykineccun. KinmmakcHoe coobmiectBo. buopasHooOpasue u
MOJIHOTA KPyrOBOPOTa BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipuponnbie 3KOCUCTEMBI. DKocucmemsl 03€p u pex. IKocucmemvl mMopell u
oKeanos. Ikocucmemvl MyHOP, J1ecos, cmenet, NyCMmulHb.

AHTPOTIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMAa. ATpOIeHO3. Pazmmums
MEXTy aHTPOIIOTEHHBIMH U TPUPOTHBIMHU 3KOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas
bropa u dayna. CunaHTpornuzamusi Topojackoil ¢dayHbel. buonormueckoe u
XO03SIICTBEHHOE 3HAUEHHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB B
sKocucTeMax. Porb kackadnoeo a¢gexma u 6uU008-30upuramopos (Kiroueswix
81008) 6 yHKYUOHUpOoBaHuu 3xocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTH OPTAHU3MOB, TIOMYJISIIUN U DKOCUCTEM B
YCIIOBHSIX €CTECTBCHHBIX M AaHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmoi 8030elicmeust  3a2pA3HEeHUll  PA3HLIX — MUNO8 Ha
CYOOpaHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbL  DKOJO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20 — B8030€UCMBUSL.
MeTo1010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanumn
IMoptpert: A. JIx. Tencnu.
Tabauibt u cxembl: «CTpyKTypa OHOLIEHO3aY, «3JKocucTeMa

HIMPOKOJIMCTBEHHOTO Jeca», «DKOCUCTEMa XBOMHOrO Jieca», «DyHKIMOHAIbHBIC
IpyNInbl OpraHU3MOB B 3KocHcTeMe», «KpyroBopoT BeHIECTB B 3KOCHCTEME,
«llenn nuTanus (MacTOMIIHAS, AETPUTHASN)Y», «IKOJIOTHUECKAs MUPAMUIA YUCEID,
«IKonoruyeckas nupamuga OmoMacch», «IKOJOTHYECKas MUpamMuaa SHEPTHN,
«O6pazoBanue Oonota», «llepBuunas cykueccus», «BoccraHoBiaeHue jieca mocie
noxapa», «JKOCUCTEMA 03epa», «ATrpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
HHEPrUM B arpoueHo3er, «[Ipumepsl ypOosKOCHUCTEMY.

OOGopynoBanue: repOapuu pacTeHHM, KOJUICKIIMA HACEKOMBIX, Uydesa MTHUIl U
3Bepel, repdapur KyJabTYypHBIX U TUKOPACTYIIUX PACTCHHIA, aKBAPHUYM KaK MOJEIb
HKOCUCTEMBI.

IpakTnueckas padora «3ydenue u onucanue ypO03KOCHUCTEMBDY.

Jladoparopnasi pa6ora «/3ydyeHne pa3zHoOOpa3us MEJIKUX [OYBEHHBIX
YICHUCTOHOTHX B PAa3HBIX 3KOCUCTEMAX).

IKCKypeus «IKCKypcHsl B TUIIMUHBIA OHoreoneHo3 (B n1yOpaBy, OepesHsK,
€JIbHUK, HA CyXOJIOJIbHBIN UM TOHMEHHBIN JIYT, 03€p0, O0IOTO)».

IKCKypeus «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJ€ WIM B TEIUIMYHOE
XO034MCTBO)».




Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocepa — oOmemnanerapHas o06ojouka 3emiid, A€ CYIIECTBYET WU
CYILIECTBOBAaJIAa KU3Hb. Pa3BuTHe mpenacTaBiieHuil o Ouocdepe B Tpynax . 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdepst u e€ cocras. Kupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHusi Ouocheprl. OcobenHocTu Ouochepsl Kak
ro6anpHOM 3KocucTeMbl. JlnHaMuyeckoe paBHoBecue B 6uocepe. KpyroBopotst
BEILECTB U OMOr€OXMMUYECKHE IIUKIIBI (YIJIepoa, a30Ta). PATMUYHOCTD SIBIEHHI B
onocdepe.

3oHansHOCTE Onochepsl. [lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyH/Ipa, XBOWHBIE JieCa, CMEIIAHHbBIE W ITMPOKOJIUCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOITMYECKUE JIeCa, BRICOKOTOPhs. KimmMar, pacTUTENBHBINA U YKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U (QyHKIHS KHBBIX CUCTEM, OLICHKA WX PECYpCHOIO MOTEHIMaa
u 6uocepHbIX PYHKITUH.

JemoHcTpanuu

IToptpetsl: B. U. Bepuaackuii, 3. 3rocc.

Tabauubl u cxembl: «I'eochepsl 3emnu», «KpyroBopor azora B mpupojiey,
«KpyroBopoT yriepoga B mpupoae», «KpyroBopor kuciopoma B TPHUPOACH,
«KpyroBopoT Bozbl B npupone», «OcHOBHbIE OMOMBI cymm», «Knumatuueckue
nosica 3emnm», «TyHnpa», «Taira», «CMemannbid aec», «IIInpoKoIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuii gec.

OOGopynoBanue: repOapud  pacTeHUW  pa3HbIX  OMOMOB,  KOJUICKIIUU
YKUBOTHBIX.

Tema 11. YestoBek M OKpyKalomiasi cpeaa

DKOJIOTUYECKHE KPU3UChI M HX NpUYUHBIL. Bo3aeiicTBue dYenoBeka Ha
ouocdepy. 3arps3HeHue BO3AYIMIHOM cpenasl. OxpaHa BoO3ayXa. 3arps3HEHUE
BOJHOM cpenpl. OxpaHa BOJOHBIX pecypcoB. Paspymenune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KiMMara.

AHTpPOINOTE€HHOE BO3JICMCTBHE HA PACTUTENBHBIN U XKUBOTHBIA MHp. OXpaHa
PACTUTENBHOTO U KUBOTHOTO MHUpA. OCHOBHBIE MPUHIIMIBI OXPAHBI MPUPOIHI.
Kpacaeie knuru. Oco0o oxpansembie Tmpupoansie Tepputopun (OOIIT).
boranudeckue caipl U 300JI0THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO Pa3BUTHUSI YEJIOBEYECTBA U MPUPOIBI.
PanimonanpbHOE  OPUPOJOMOJIB30BAHME M COXpaHEHHUE  OMOJIOTHYECKOTO
pasHooOpasusi 3emiu. OOIMEe 3aKOHOMEPHOCTH TIJI00AJIbHBIX JKOJOTHUYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTHEe METOOB MOHHUTOPWHTA PAa3BUTHUSA OINACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHnvle ucciedosanusi nepexooa K pecypcocbepezaioujeni U
KOHKYPEHmMOCcnocobHotl snepeemuke. buonocuueckoe paznoobpasue u b6uopecypchni.
Hayuonanvnvle ungopmayuonnvie cucmemsl, obecneuusaowue 00Cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U Ikocucmem. (OcHOBb



aKopeabunumayuyu dKocucmem U cnocoboe 0O0pvbbbl ¢ OUONOBPENCOEHUIMU.
Pexoncmpykyusa Mopckux u HazemMHvlx 3KOCUCTNEM.

JdeMoHCcTpanuu

Tabmuiel W cXeMbl: «3arpsi3HEHUE  atMocdepb»,  «3arps3HEHHe
runpochepsl», «3arpszHeHue 1ouBbl», «llapHukoBeIl AddexT», «Ocobo
OXpaHsieMbIE IPUPOHBIE TEPPUTOPUNY», «KMOAEIIH yIIPaBIIEMOTO MUPay.
OobopynoBanue: poTorpadguu OXpaHseMbIX pacTEHUIN U KUBOTHBIX KpacHON KHUIH
Poccniickon @enepanuu, KpacHoi KHUTM pernoHa.




INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

O®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS
OoOydJaromuMHUCs TIPOTpaMM  CpPEIHEro oO0Iero o0pa3oBaHMs: JIMYHOCTHBIC,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType IMUYHOCTHBIX pe3yJbTaTOB OCBOCHHUSI MTPOTPaAMMBI 110 OUOJIOTHH
BBIICJICHBI CJICAYIONINE COCTABIISIONIAE: OCO3HAHWE OOYYaIOIIUMHUCS POCCHUHUCKON
rpakIaHCKOW MJEHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
" CaMOOTIPEICIICHUIO, HAlUYUe Momusayuu X 00y4EeHUIO
OMOJIOTHH, YeleHanpasieHHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTU Ha
OCHOBE  KIIIOYEBBIX IIEHHOCTEH H  HCTOPUYECKUX TPAAMIMUN  Pa3BUTHUSA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCb u cnocobHocmb 00y4aOIINXCS
PYKOBOJCTBOBaTbC B CBOEW  JACATEIBHOCTA  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, NPHUCYIIUMHU CHUCTEME OHOJIOTMYECKOTO O0O0pa30BaHUs, HAIUYUE
NpPasoCco3HaHUs YKOJOTUIECKOU KYJIBTYPBI, CHOCOOHOCMU CMAasUms 1IeIIN u
CTPOUTH )KU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS IPOrPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B €IMHCTBE Y4YEOHOM M BOCHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWJIaMU U HOPMaMH
MOBEJICHUSI M CHOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUS, CAMOBOCHUTAHUSI H
CaMOpa3BUTHUsS, PA3BUTUA BHYTPEHHEH TO3UIMHU JIMYHOCTHU, MATPUOTHU3MA U
YBOKEHUSI K 3aKOHY W MPABOMOPSIIKY, YEIOBEKY TpYyJa U CTaplieMy IMOKOJEHHUIO,
B3aMMHOTO YyBaXCHUS, OCEPEKHOTO OTHOILIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaAUIKUAM MHOTOHAIIMOHAJIBHOTO Hapona Poccuiickont depepanuu, Opupoie
OKPY’KaIOIIEH Cpee.

JImdHOCTHBIE pe3yabTaThl OCBOEHUsA ydeOHoro mpeamera «buomorus
JIOJDKHBI OTPa’kaTh TOTOBHOCTh M CITIOCOOHOCThH O0YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YyOEXKICHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM LIEHHOCTSIM POCCHUICKOro OOIIeCTBa, PACIIUPEHHUE >KU3HEHHOTO
OMbITA W OMbITA JEATEILHOCTH B MPOIIECCE pPealu3allii OCHOBHBIX HAmpaBICHUN
BOCIIUTATEILHOU JESITEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKOU MO3UIIUN 00YUYaIOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MpPaB MU OOSI3aHHOCTEH, YBa)KCHUE
3aKOHa W MIPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMPU CO3JIaHUU
y4eOHBIX TPOEKTOB, PEIIEHUU Y4YEOHBIX W TMO3HABATENIBHBIX 3aJ]1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TIO3WUIUIO IO OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBICHSITH €€;

YMEHHUE YYUTHIBATh B CBOUX JACHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJICH C pa3sHBIMHU YOCKICHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMHU U
COIIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHMYECTBY B IIPOILIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, II03HABATEJIBHBIX M MCCICAOBATEIbCKUX 3aJlad, YBaKUTEIBHOTO
OTHOILIEHHS] K MHEHHUIO OINMOHEHTOB TMpU OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHHS K CBOEMY HApOAy, YYyBCTBAa OTBETCTBEHHOCTH MEPEL
PonuHou, rop1ocTy 3a CBOM Kpau, CBOKO PoaHy, CBOM A3BIK U KYJIBTYPY, ITPOILIOE
Y HACTOS1I€e MHOTOHAIIMOHAJIBHOTO Hapoja Poccuuy;

EHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEIUIO U MaMSITHUKAM MPUPOIbI,
IOCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OHOJIOTMM, TOHUMAaHUs 3HA4YeHUsT OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

uaenHas yoexKIEHHOCTb, TOTOBHOCTh K CHYXEHUIO M 3amuTe OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

OCO3HAaHWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIIEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOMM POJHUTEIISIM, CO3aHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TIPUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIOUas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

ITIOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQGKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYE€CTBA TBOPUECKON JIMYHOCTH;

5) puznueckoro BocnuTaHus, (POPMHPOBAHMA KYJIbTYPbI 30POBbA H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

MOHUMAHUWE W peanu3alnus 370pOBOro W Oe3omacHoro oOpasza JKU3HU
(3mopoBOe  mMHTaHWE, COOJIIOJCHHE TUTUCHUYECKUX TPABHWI U HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTABIXA, peErylsgpHas ¢uzndeckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;



MOHUMAHUE TIEHHOCTH TMPaBWJI WHAWBUAYATBHOTO U  KOJUIEKTHBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMWE TMOCIEACTBUN U HEMPUATUS BPEIHBIX MPUBBIUEK (YHNOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTHMYECKOW U COLMAIbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKYyIO JEATEIbHOCTD;

WHTEpEC K pasnmuyHbiM chepaM mpodeccCHOHaNBbHON NeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymeld mpodeccun U peann30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30oBaHMI0O W C€amMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JIOTHYeCKOT0 BOCTIMTAHUS

AKOJIOTUYECKU IIEJeCO00pa3HOe OTHOIIEHHWE K MPHUPOAEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYIlIECTBOBAHHS;

MOBBIIICHUE YPOBHS DJKOJIOTHUECKOW KYyJIbTYPhI: MPUOOPETEHUE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM MX BO3MOXKHBIX IOCJIEICTBUM  JJiA
OKPY’KAIOLIEH CPEIbI;

OCO3HaHMWE II00aTbHOrO XapakTepa 3KOJOTMYECKHX NpoOJIeM W MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh NPHOOpETaeMble MPU H3YYEHUU OHOJOTUU
3HAHUS W YMEHUSA TMpPU PEIICHUHU TPoOJeM, CBSI3aHHBIX C PaIMOHAIBHBIM
NPUPOJIONIONIB30BaHUEM  (COOMIOJIEHUE  MpaBU  TOBEJACHUSI B MPHUPOJE,
HaIpaBJICHHBIX HAa COXPaHEHHWE PABHOBECHS B DKOCHCTEMAax, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochephl);

AKTUBHOE HENPUATHE JCHUCTBUN, IPUHOCIIIMX BpEd  OKPYXKaroLIEH
NPUPOIHON Cpejie, YMEHUE MPOTHO3UPOBATH HEOIArONMpPHUSITHBIE SKOJOTUYECKUE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUHN U MPEIOTBPAIIATH UX;

HaJIMYUE Pa3BUTOIO IKOJIOTUUYECKOTO MBIIIIEHUS, IKOJIOTUYECKON KYIbTYPBHI,
ombITa NEeSATENbHOCTU HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEIbHOW, KOMMYHUKATHUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JEATEIIBHOCTH DKOJIOTHYECKOM
HaIpPaBJICHHOCTH;

8) HEeHHOCTH HAYYHOT0 MO3HAHHUS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH W OOIICCTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPIIICHCTBOBAHKE SI3BIKOBOW M YHTATEIbCKOM KYJNBTYpPhl KaK CPEICTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMU U TIO3HAHUS MHUPA;

MOHUMaHuEe crnenupukun OWOJOTUU KaK HAyKH, OCO3HAaHHS €€ POl B
GbopMHUpPOBAHUN PAITMOHATBPHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MPEACTABICHUS] 00 OKPYXKAIOIIEeM MHUpPE KaK O €IUHCTBE TPHUPOIBI, YeIOBEKAa U



oOmiecTBa, B MO3HAHUHM MPHUPOAHBIX 3aKOHOMEPHOCTEH M peIIeHUuu MpodiIemM
COXPaHEHUsI IPUPOITHOTO PABHOBECHS;

yOex1EHHOCTh B 3HAUUMOCTH OMOJOTMM I COBPEMEHHOW LMBHWJIM3ALUU:
o0ecrieueHrss HOBOTO YpPOBHSI DPAa3BUTHUS MEIULIMHBI, CO3JaHHME MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  peulaTb  pecypcHble  MpoOJeMbl  pa3BUTHUS
4eJI0BEYECTBA, MMOMCKA MyTel BBIXOJA U3 INIOOATBHBIX SKOJIOTMYECKUX IPoOJieM U
o0ecrieueHuss  mIepexoja K  YCTOMUMBOMY  DPa3BUTHUIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPUPOJTHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJOTMYECKHX 3HAaHUM B LEIAX
NOBBIIICHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKUMOHAIBHOM TI'PaMOTHOCTH OOy4arolmuxcs, GpopMupyemon
IIPU U3y4YE€HUH OMOJIOTHH;

NOHMMAaHHUE CYIIHOCTU METOJOB IO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIHOCOOHOCTH WCIIOJIb30BAaTh IIOJydyaeMble 3HAHUA JUId aHaiu3a H
OOBSICHEHMSI SIBJICHUN OKPY>KAIOILIEr0 MUpa U MPOUCXOASAIINX B HEM HM3MEHECHMH,
yMEHHE [enaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAy4HbIX (PAKTOB U
MMEIOIINXCS JaHHBIX C IEJIBI0 TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJb30BaTh OMOJIOIMUYECKUE 3HAHMS IS
pelIeHus Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HaHWE LEHHOCTU HAay4YHOW JESITEIIbHOCTH, FOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPbIBHOMY  O00pa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAaHUWA MO OWOJOTMU B
COOTBETCTBHHM C KU3HEHHBIMU MMOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yiibTaThl OCBOCHUS y4eOHOro mpenMera «buomorus»
BKJIIOYAIOT: 3HA4YUMble Uit (OPMHUPOBAHUS MHPOBO33PEHUS] OO0YyUYaIOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYUHbIE MOHATHS, OTPa’KaIOIINe
IIEJIOCTHOCTh HAay4YHOW KapTHHBl MHpa U CHENU(PUKY METOJOB TO3HAHUSA,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS, SBIICHUE, MPOIIECC,
CHUCTEMa, Hay4YHbIH (haKT, TPHHIIMI, THIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIICIOBaHNE, HAOIIOACHUE, H3MEPEHUE, SKCIIEPUMEHT U IPYTHE); YHUBEPCATbHBIC
ydeOHble JCHCTBUSA (TTO3HABAaTENbHBIE, KOMMYHHUKATHBHBIC, PETYJISTUBHEIC),
obecnieunBaroniye GopmMupoBaHue GyHKIIMOHAIHLHON IPaMOTHOCTH U COIMAILHOM
KOMIETEHIIMU  OOyYalolmMXcsl;  CIIOCOOHOCTh  OOYYarOUIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEXIUCIIUIUTMHAPHBIC, MEPOBO33PCHUECKHIE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIE TEUCTBUS B TTO3HABATEILHON M COLUAIIbHOM MPaKTHKE.

B pesynbrare wu3yudeHus OHWOJIOTMM HA YPOBHE CPEIHETO OOIIETO
oOpazoBanuss y oOyuwatomerocss OyayT cQOpMHUpPOBaHBI  IMO3HABATEIILHBIE
YHUBEpCAIbHBIC yUeOHBIC JEHCTBUSA, KOMMYHUKATUBHBIC YHHUBEPCAIbHBIC yUeOHBIC
NEUCTBUSI, PETYJSITUBHBIC YHUBEpPCAJIbHBIE YyYeOHBIE JEUCTBHs, COBMECTHAS
NeSATEeTLHOCTD.



MertanpeameTHble pe3ylbTaThl OCBOCHUS MPOrpaMMBI CPEIHEro OOIIero
00pa30BaHMsI JOJKHBI OTPAXKATh:

OgBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH NMOo3HABATEJIbHBIMH
NeUCTBUSAMMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSITeNIbHO  (OPMYJIUPOBATh M aKTyaIM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh MPU OCBOCHUM 3HAHUN TMPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPAaBHEHMS, KIacCH(pUKAIMK, 0000IICHNS), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TMOHSITUN (BBIACISATh MX XapaKTEpHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C IPYTUMHU MOHSITHUSIMM);

OTpENeNATh LEeNU MACSITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThI ACATCILHOCTU C MOCTABJICHHBIMU LICJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TTOHATHS IS O0OBICHEHUS (DaKTOB U SIBIICHUM
JKUBOM TIPUPOJIBI;

CTPOHUTH JIOTMUECKHE pacCyXIeHUus (MHIYKTUBHBIC, ACAYKTHUBHBIC, IO
aHAJIOTUM), BBISABIISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pPacCMaTPHUBACMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICIbLHBIC cpeacTBa TS MIPE/ICTaBICHUS
CYILIECTBEHHBIX CBSI3€ld U OTHOIIECHUN B U3y4aeMbIX OHMOJIOTHYECKUX OOBEKTax, a
TaKXe MPOTUBOPEUUM Pa3HOTO POJIA, BHISIBICHHBIX B Pa3IUYHBIX HHPOPMAIMOHHBIX
MCTOYHHKAX;

pa3pabarbiBaTh IJIaH pelIeHUs] MPOOJeMbl ¢ YYETOM aHaIM3a UMEIOIINXCS
MaTepUaJIbHBIX U HEMaTEepPUAJIbHBIX PECYPCOB;

BHOCUTh  KOPPEKTHUBBI B  JICSITEIBHOCTh, OIICHUBATh  COOTBETCTBHE
pe3yJIbTATOB 1IEJISIM, OLICHUBATh PUCKU TTOCTEICTBUN €SI TEIbHOCTH;

KOOPJAMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHUAX  pEaJbHOIO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOI'O B3aMMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPH PEIICHUH )KM3HCHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TeliCTBUS:

BJIa/IETh HaBBIKAMHU y4e€OHO-UCCIEIOBATENILCKON U POEKTHOM JIEATENBHOCTH,
HaBBIKAMM  pa3pellieHus  MpoOsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSATENbHOMY MTOMCKY METOAOB PEIICHHs MTPAaKTHYECKUX 3a]a4, TPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3jMYHbIE BHIbI ACSATEIBHOCTH MO TMOJIYYEHUIO HOBOIO
3HAHMS, €ro HWHTEpHpeTaluH, NPeoOpa3oBaHUIO W NPUMEHEHUI0 B Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMupOBaTh HAYYHBIA THIT MBILJICHUS, BJIaeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh © (OPMYIHPOBATh COOCTBEHHBIE 3a/layd B 00Opa30BaTEILHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSIX;



BBISIBJISITH NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpPOBaTh 3ajaauy,
BBIJIBUTATh TUIIOTE3y €€ pelIeHHs, HAaXOAWUTh apryMEHThl Ui J0Ka3aTejbCTBa
CBOUX YTBEpKJIEHUI, 3a]1aBaTh apaMeTpPbl U KPUTEPHH PELICHHUS;

aHaM3UPOBATh IMOJNYYCHHBIE B XOAE pELICHHA 3aJadd  pe3yJbTathl,
KPUTUYECKH OLEHUBATH WX JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCITIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLICHUBATh IPHOOPETEHHBIN OTIBIT;

OCYILECTBIIATh II€JICHANPAaBJIECHHBI TOUCK IEpEeHOCa CPEeACTB U CIIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTHUYECKYIO 00JacTu
KU3HECSATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIC WJEH, Mpeajaratb OpUTMHAIbHBIC TOIXOABl M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pa6ora ¢ ungopmanmeit:

OpPUEHTHPOBATHCS B Pa3IMUHBIX HCTOUYHUKAX UHPOpMALUU (TEKCTE Y4EOHOTO
nocoOusi, HAy4yHO-TIONYJSPHOM JHUTEpaType, OHOJOTMYECKHX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHaIU3UpPOBATh
uHGOPMAIUIO Pa3TUYHBIX BUJIOB U (HOPM MpEJCTaBICHUS, KPUTUUECKU OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(dopMyTUpOBaTh 3aMPOCHl U MPUMEHITH Pa3INYHbIE METOJBI TIPU TIOUCKE U
otbope Ouonormyeckoil mHbOpMaUu, HEOOXOAUMOMN JJIsi BBIMOJHEHUS] YUEOHBIX
3a1ad;

npuoOpeTaTh OMBIT HCIOJIB30BaHUA HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPYy aKTUBHOTO HMCIIONB30BAHUS PA3TUIHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMalbHYI0  (opMy  MpeAcTaBlICHUs
ounonornyeckor nHpopmaimu (cxembl, TpaduKku, TMarpaMMbl, TAOIHIIbI, PUCYHKH U
Apyroe);

UCIOJb30BaTh HAay4YHBIM S3bIK B KauecTBE CpEACTBA Mpu pabore ¢
Ononornyeckor uWH(OpMaIMend: TNPUMEHITh XUMHYECKHE, (UUYECKUE U
MaTeMaTHYeCKUe 3HAaKW U CHMBOJBIL, (GopMysbl, abOpeBHaTypy, HOMEHKIATYpY,
UCTIONb30BaTh M MPEoO0pa3oBBIBaTh  3HAKOBO-CHMBOJUYECKHE  CPEICTBA
HaTJISAHOCTH;

BJaJeTh  HABBIKAMH  paclo3HaBaHUS W 3alUThl  uWHOpmammu,
MH(OPMAITMOHHOU 0e30MacHOCTH JUYHOCTH.

OBJIaZ[eHI/Ie YHUBEPCAJIBHBIMA KOMMYHUKATHUBHBIMHA HeﬁCTBHﬂMH:

1) o0menue:

OCYHICCTBIIATD KOMMYHHKalINH BO BCEX C(l)ean KU3HU, AKTHUBHO
y4acTBOBATh B AUAJIOTE WM IUCKYCCHH MO CYIECTBY 00CYy)aaeMOi TeMbl (yMEHHE
3adaBaTb BOITPOCHI, BBICKA3bIBATh CYXKICHUA OTHOCUTCIIBHO BBIITOJIHCHUA
HpeﬂnaraeMoﬁ 3a1a491, YIUTBIBATb MHTCPCCHI N COTJIACOBAHHOCTD HO3HI.[HI>1 APYrux
YYaCTHHKOB AUAJIOra WM JUCKYCCHUM);



pacrio3HaBaTh HeBepOaJIbHbIE CpEACTBA OOIICHUS, MOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MDIMKTHBIX CHUTYallUM,
YMETh CMSITYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOAMU OOIIECHUS] M B3aMMOJICUCTBUSI, TTOHUMATD
HaMepeHUsl APYTrUX JIOJEH, MPOsBIATh YBAKUTEILHOE OTHOIIEHHE K COOECETHUKY
U B KOPpEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHsI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs JeSTeJbHOCTh:

MIOHUMATh U KCIOIb30BaTh NPEUMYLIECTBA KOMAaHIHON W MHAMBUIAYaJIbHON
paboOTHI TIPU PEIICHUH OUOJOTUUYECKOUN MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBHS MPU PELICHUH YUEOHOU 3a/1auu;

BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JCHCTBHI C yd4éToM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJIe€HA KOJUIEKTHBA,;

NPUHUMATh LEJIH COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBHS IO €€ JOCTUIKEHUIO: COCTABITH IUIAH JIEWCTBHIA,
pacnpenensaTb poiaud ¢ y4€TOM MHEHMH YYaCTHUKOB, OOCYXJaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Kauye€CTBO CBOETO BKJIaJa M KaXXJIOr0 y4YacCTHUKA KOMaHJIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeasiaraTh HOBBIE MPOEKThI, OLEHUBATh HUAEH C TO3UIUU HOBU3HBI,
OpPUTHMHANIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE TOBEJACHHE B Pa3IUUHbIX
CUTYaLMSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATUBHBIM.

OBJaeHNe YHUBEPCAJIbLHBIMYU PeryJSTUBHBIMHU ACCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBISABJICHHS TPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh HAa OCHOBE OWOJIOTMYECKHMX 3HAHUM IICJIEBbIE U CMBICIIOBBIC
YCTAHOBKM B CBOUX JAECHCTBHSX M MOCTYIKaxX IO OTHOILICHHIO K KHUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATEIBbHYIO NESTEIbHOCTD, BBISBIISITH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/Ja4l B 00pa30BaTEIHHOM
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH pelIeHHs TpoOJieMbl € Yy4ETOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEANIOUTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBAThH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;



Croco0CTBOBAaTh (HOPMHUPOBAHHIO M TPOSIBICHUIO IIMPOKOH JPYIUIHH B
pasHbIX O0JIACTSX 3HAHWH, MOCTOSHHO TIIOBBIIIATH CBOM 00pa30BaTEIBHBIN U
KYJbTYPHBIN YPOBCHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHUTYAI[MsIM, BHOCHTb KOPPEKTHBBI B JCSTEIBHOCTD,
OIICHUBATH COOTBETCTBHE PE3YJILTATORB IIEIISIM;

BIAZ€Th  HABBIKAMH  IO3HABATEIbHOW  pedieKCHH  KaK  OCO3HAHHS
COBEPIIACMBIX JEHCTBMA M MBICIUTEIbHBIX IPOLECCOB, HX PE3yIbTaTOB U
OCHOBAHHUM, HCIOJIB30BaTh NPUEMBI pe(ICKCHM i OIECHKH CHUTYyalldd, BBIOOpa
BEPHOT'O PEICHHUS;

yMETh OIICHHBAaTh PUCKH M CBOCBPEMEHHO NPHHUMATH PEIICHUS 10 HX
CHIDKCHHMIO,

OpUHAMATh MOTHBBI M apryMEHTHI APYTHX IPH aHalu3e pe3yIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

HIPUHUMATD ceOsl, TOHUMasi CBOM HEJOCTAaTKH U JTJOCTOUHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYIMX MPH aHajIu3¢ PpPe3yJIbTaToB
JCSITEIIbHOCTH,

MPU3HABATh CBOE MPaABO U MPABO JPYTUX Ha ONIMOKH;

pa3BUBATh CIIOCOOHOCTH MMOHUMATh MUP C TIO3MIIMU JIPYTOr0O YeI0BeKa.

HPEIMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yiabTaThl OCBOCHUS COJACP)KAHHUS Yy4eOHOro MpeaMera
«buonorus» Ha yrIyOJIE€HHOM ypPOBHE OpPHEHTHUPOBaHbI Ha oOecreueHue
poUIBLHOTO 00yueHust 00yJaromuxcs OMOJIOTHH. Onu BKJIFOYAIOT:
cnenuuyeckue AJig OMOJOTUN HAYyYHBIC 3HAHUSI, YMEHHS U CIIOCOOBI JICUCTBUH 110
OCBOCHMIO, MHTEPIPETAIMU U MPeoOpa30BaHUIO 3HAHWM, BUJBI JESATEIHHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUHN M MX NMPUMEHEHUIO B PA3JIMYHBIX y4EOHBIX, a TAKXKE B
peanbHBIX JKM3HEHHBIX cuTyauusx. [IpenMeTHble pe3ynabTaTbl MPEACTABICHBI IO
roJiaM U3y4eHusl.

[IpenmeTrHbie pe3ynbTaThl OCBOEHHUsI yueOHOro npeamera «buonorus» B 10
KJlacce NOJIKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MeCT€ M pOJu OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAyYHOW KapTUHBI MUpa, B
NMO3HAHWM  3aKOHOB  TPHUPOABI U  pEUIEHUWH MpodJieM  ParMOHAIBLHOTO
IPUPOAOTIOIb30BaHUS, O BKJIAJIE POCCUHUCKUX M 3apyOEKHBIX YUEHBIX B pPa3BUTHE
Onosoruu;

BIIQJICHUE CHCTEMOW OHWOJIOTUYECKMX 3HAaHWUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralole OHOJOTHYECKME TEPMHUHBI W TMOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTa0oJu3M, TOMEOCTa3, CaMOpPEryJislus, CaMOBOCIIPOU3BEACHHE,
HACJIEICTBEHHOCTb, W3MEHYUBOCTb, POCT M pa3BUTHUE), OHUOJIOTMYECKUE TEOPUU
(xnetounas teopus T. [lIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHast Teopus
HaciencrBeHHoctd T. Moprana), yuenuss (H. W. BaBunoBa — o weHrtpax



MHOT000pa3us U NPOUCXOKIAEHUS KYJbTYPHBIX PACTEHUI), 3aKOHBI (€AUHOO0pa3us
MOTOMKOB TIEPBOTO TOKOJIEHUS, PACIICIJICHUS, YUCTOThI TaMET, HE3aBUCHUMOTO
HacienoBanust [. Menzens, TOMOJIOTUYECKHX PSJAOB B  HACJEICTBEHHOU
n3MeHunBoctd H. Y. BaBuiioa), mpuHIMNIbI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMU HAy4YHOTO IIO3HAHMSI, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIACAOBAHUSAX JKHBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIICISATH CYIIECTBEHHbIC MMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHCIIE
OaxkTepuit, TpuOOB, PACTEHHI, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pACTEHHH, J>KMBOTHBIX, YEJIOBEKAa, IMPOLECCOB KU3IHEICATEIbHOCTH,
IPOTEKAIONIMX B OpraHU3MaxX PAacTeHUM, )KMBOTHBIX M YEJIOBEKA, OMOJOTHYECKHX
npoleccoB: 0oOMEHa BEHIECTB (MeTalo0JIM3M), MPEBPAILECHUS DHEPTUU, OpOKEHUs,
aBTOTPO(PHOrO M reTepOoTPOPHOro THUIOB NMUTAHMS, (POTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, MeH03a, raMeToreHe3a, 3MOpHOreHes3a, MOCTIMOPUOHAIBHOIO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUAYaJIbHOIO  pa3BUTHs ~ OpraHu3ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHaBJIMBAaTh B3aWMOCBSI3M MEXKIY OPraHOMIaMU KIETKH U HX
(GYHKIUSAMH, CTPOCHMEM KIETOK pa3HbIX TKaHEW M HMX (QYHKUUAMHU, MEXAY
OpraHaMl M CHUCTEMaMHU OpPraHOB y PACTEHUHM, >KMBOTHBIX W YEJIOBEKa U HX
GYHKIUSAMHU, MEXIY CHCTEMaMH OpPTraHOB U HMX (DYHKUMAMH, MEXKIy 3TaraMu
oOMeHa BEIeCTB, dTalaMH KJIETOYHOTO LHUKJIA W KU3HEHHBIX [UKIOB OPTaHU3MOB,
TanamMu SMOPHOHAIBHOTO Pa3BUTHS, TE€HOTUIIOM U (PEHOTUNIOM, (DEHOTUIIOM U
(dhakTOopamMu cpeibl OOUTaHUS;

YMEHHE BBISBIIATh OTIUYUTEIbHBIC MPU3HAKH KUBBIX CUCTEM, B TOM YHUCIIEC
pacTeHui, )KUBOTHBIX M YEJIOBEKa,;

YMEHHUE HCHOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOIMYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY JJIsi JJOKA3aTeJNbCTBA POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEMaTUYEeCKUX TPy,

YMEHHE peliaTh OMOJIOrHUeCKHUE 3a/1a4H, BBISBISATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEX]y UCCIIETyEMbIMH OMOJOrMYECKUMH IPOLECCAMU U SIBIICHUSIMU, JeNaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHMH TOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBITOJIHATh JA0OPATOPHBIE W TMPaKTHYECKHE PabOThI, COOIIOAThH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, TNPOBEPITh WX OKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GopMynHMpys Ielb HCCIEIOBAHMS, AHAIM3UPOBATH TOIYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHUE y4acTBOBATh B Y4EOHO-UCCIIEAOBATEILCKOM paboTe MO OHOJIOTHH,
OKOJIOTUM W MEAWIIMHE, MPOBOJMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOINECTB, U
nyOJIMYHO  MPEACTaBIATh  IOJYyYEHHBbIE  pe3yidbTaThl HAa  YYEHHUYECKHX
KOH(DepeHIusx;

YMEHHE OLIEHHBATh 3TUYECKUE aCIMEeKThbl COBPEMEHHBIX HCCIEIOBAaHUN B
o0macti  OMONOTMM W MEAMIMHBI  (KJIOHUPOBAaHWE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMPABICHHOE W3MEHEHHWE T€HOMa M CO3J1aHuE€ TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIA BbIOOp Oyayiiedt mpodeccuoHaTIbHOU
JESATEIIbHOCTH B 00JIacTU OMOJIOTHH, METUIMHBI, OMOTEXHOJOTUHU, BETEPUHAPUH,
CEJIbCKOI'O XO35MCTBA, MUILEBOM MPOMBIIIIEHHOCTH, YINIyOJsATh [MO3HABATEIbHbBIN
UHTEpEC, HapaBJICHHBI HA OCO3HAHHBIM BBIOOpP COOTBETCTBYMOIEH Mpodeccuu u
OPOAODKEHHE  OHOJIOTMYECKOTO  O0pa30BaHMA B  OPraHU3ALMAX  CPEIHEro
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[IpenMeTHble pe3yabTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» B 11
Kjlacce TOJDKHBI OTPAKATh:

chOpPMUPOBAHHOCTh 3HAHUK O MECT€ M pOJH OHOJOTHM B CHCTEME
€CTECTBCHHBIX HayK, B (OPMUPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPA, B TO3HAHUM 3aKOHOB MPHUPOABI U PEUICHUH HSKOJOTHYECKUX
npoOJeM YeloBEYEeCTBA, a TAKXKE B PEIIEHUH BOIPOCOB PAlUMOHAIBHOIO
MPUPOOTOIb30BaHNs, U B (POPMUPOBAHUU IIECHHOCTHOT'O OTHOIIEHUSI K MPHUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUMCKHUX M 3apyOeKHBIX YUEHBIX-OHOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHHUE BIAJIETh CHUCTEMOM OHOJIOTMYECKMX 3HAHUW, KOTOpas BKIIOYAET
ONpENENeHUs] W MOHMMAHME CYIIHOCTH OCHOBOIOJATalIiuX OHOJIOrMUECKUX
TEPMUHOB U TOHATUN (BUJ, JKOcHCTeMa, Ouocdepa), OUOIOTHUECKHE TEOPUU
(aBomroniionHas Teopus Y. [lapBuHa, cUHTeTHYECKash TEOPHs DBOJIOLNM), YUCHUS
(A. H. CeBeprioBa — 0 nyTsix U HampaBieHusx 3Boiitonuu, B.W. Bepnaackoro — o
ouocepe), 3akoHbl (reHeruueckoro paBHoBecusi [[x. Xapnu u B. BaiinOepra,
3apoabimieBoro cxoiactsa K. M. bapa), mnpasuna (Munumyma HO. JIuGuxa,
HKOJOTMYECKON MUpaMuIbl JHEpruu), runoresbl (rumoreza «mupa PHK»
V. I'unGepra);

YMEHUE  BJIAJE€Th  OCHOBHBIMM  METOJAMH  HAy4YHOrO  IO3HAHUA,
UCIIOJIb3YEeMBbIMHA B OMOJIOTHYECKUX UCCIEAOBAHUSIX KUBBIX OOBEKTOB M SKOCHUCTEM
(omucanue, u3MepeHUe, HAONIOJACHHE, DKCIEPUMEHT), CIOoCcOO0aMU BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE TPU3HAKU: BHUJIOB, OHOIE€OLEHO30B,
DKOCUCTEM U Ouocdepbl, CTAOUITUZUPYIONIETO, ABUKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpa, AJJIONATPUUECKOT0 U CUMITATPUUECKOTO BU000pa30BaHus,
BIUSHUAS  JBIDKYIIMX  CHJ  DBOJIONMM  HAa  TEHOPOHI  TOMYJISIINH,
MPUCIOCOOJICHHOCTH OPraHU3MOB K Cpeie OOMTaHMs, YepeOBAHMS HAMpaBIICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAaHABJIMBATh B3aMMOCBSI3M MEXIY MPOIECCAMU 3BOJIIOINH,
JBIDKYIIMMH CUJIaMH aHTPOIOreHEe3a, KOMIIOHEHTAMM PA3JMYHbIX IKOCUCTEM U
MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATh  OTJIWYUTCIBHBIC  TPU3HAKK  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHUAOB K Cpene OOWTaHWs, aOMOTHYECKUX U OMOTUYECKHUX
KOMIIOHEHTOB  3KOCHCTEM, B3aMMOCBSI3€  OpraHM3MOB B  COOOILECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIHOJb30BaTh COOTBETCTBYIOUINE apPryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl JI0KAa3aTENbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEeMAaTUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTaHUs, €IUHCTBA



YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOTooOpa3usi BHUIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUYCCTBA,

YMEHHE pelIaTh OMOJIOTHYECKHE 3a/1a49H, BBISIBISATH IPUINHHO-CIICICTBEHHBIC
CBSI3M MEX]Ty UCCIICyEMbIMH OMOJOTUISCKIUMHE TTPOIIECCaMH U SBJIICHUSMU, JIENaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJIHATH JTAOOPATOpPHBIE W TMPAKTHYECKHE PadOThI, COOJIIONATH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAaHHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, TMPOBEPATH HUX OKCICPUMCHTATBHBIMU
cpencTBamMu, (GopMynHpys Ielb MCCIEJOBAHUS, AHAIU3UPOBATH TMOIYYCHHBIC
pe3yNbTaThl U AENaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B Y4€OHO-UCCIEAOBATEILCKOM paboTe Mo OMOJIOTHH,
9KOJIOTUM M MEAWIIMHE, MPOBOJMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIECTB, U
nyOIMYHO  TPEACTABIATH  MOJYyYEHHBIE  PE3ydbTaThl HAa  yUYEHHYECKHX
KOH(DepeHIusX;

YMEHHE OLIEHUBATh I'MIIOTE3bl U TEOPUU O MPOUCXOXKICHUH KU3HU, YETIOBEKA
U 4YeJIOBEYECKHX pac, 0 IMPUYMHAX, MOCIEJACTBUAX U CIOco0ax MpeAoTBpalleHus
ri100aJpHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYUIECTBIIATh OCO3HAHHBIM BbIOOp Oynyiied mpodecCuoHaIbHOU
JeSTEILHOCTH B 00JIaCTH OMOJIOTUH, DKOJIOTHH, TPUPOIOTIOIH30BAHUS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUHM, BETEPUHAPHUM, CEJIBCKOIO XO35HCTBa, MHILEBON
MPOMBINIICHHOCTH, YTAyOJsITh TO3HABATENBHBIM WHTEPEC, HANpPaBICHHBIA Ha
OCO3HAHHBIA  BBIOOp  COOTBETCTBYIOLIEH  mpodeccuu U IPOJOJIKEHUE
OMOIOTHYECKOT0 00pa30BaHMs B OPraHU3ALUAX CPEIHETO MPOPECCHOHATHHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBaHue pa3iesioB U TEM IIPOrpaMMBbl
/1

1 buoiiorus kak Hayka

2 JKuBble crcTeMbl M UX HU3YYECHUE

3 buonorust kineTku

4 XUMHUYECKasi OpraHu3aIus KISTKH

) Crpoenvne u GyHKIUHU KICTKU

6 OOMeH BellecTB U peBpallleHue S3HEPTUU B KIIETKE

7 HacnencrBennas nndopmanus u peanuszanus e€ B

KJIETKe

8 KuzHeHHbIN LUK KIETKU

9 Crpoenue u GyHKIUU OPraHU3MOB

10 Pa3mHOXEHUE U pa3BUTHE OPTaHU3MOB

11  T'eHeTuka — Hayka O HaCJIE€JACTBEHHOCTH U

U3MEHYHNBOCTH OPTaHU3MOB

12 3akOHOMEpPHOCTH HACIEICTBEHHOCTH

13 3aKOHOMEPHOCTH H3MEHYHUBOCTH

14  T'eneruka yenoBeka

15  Cenekuus opraHu3MOB

16  BuoTexHONOTHS U CHHTETHYECKasi OMOJIOTHS

17  PesepBHOe Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

KomngectBo yacos

KonTtposbhbie [IpakTuueckue
paboThI paboThI

0.5

0.5

1.5
1.5
0.5

0.5

DnekTpoHHbIEe (IU(PPOBEIE)
o0pa3oBaTeNbHbIE PECYPCHI



11 KJTACC

Ne
1/

o OB W N

7
8
9
10
11
12

HanmenoBanue pa3nesnoB 1 TeEM IPOrpamMMel

3apokeHUE U Pa3BUTHE IBOJTIOIMOHHBIX MPEJICTABICHHH B
OuoJIOTUH

Mukpo3BOIIOLHS U €€ PE3YNIbTATHI
Makpo3BotonHus U €€ pe3ysbTaThl
[TpoucxoxaeHue U pa3BUTHE KU3HU Ha 3eMiie
[TpoucxoxkaeHue yenoBeKa — aHTPOIIOTeHES

DKoJIorus — HayKa 0 B3aMMOOTHOIICHUAX OPraHnu3MOB U
HaJJOpraHu3MCHHBIX CUCTEM C OKPY)KaI-OH_[eﬁ CpG,Z[Oﬁ

Opranusmsl 1 cpeia oOUTaHus

DKOJIOrUsl BUJIOB U HOILYISUN

DKoJOTHUsl COOOIIECTB. DKOJIOTHUECKHUE CUCTEMBI
buocdepa — rinobanbHas sKkocucTemMa

YenoBek U OKpyKaromas cpeaa

Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

4

14
6
15
10
3

102

KonmuectBo yacoB

Konrtposnbnsie
paboThl

[IpakTueckue
paboThl

1.5

0.5

1.5
0.5
0.5

7.5

OnexktponHbie (IU(pOBLIC)
00pa3oBaTeNnbHBIE PECYPCHI



YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JUIS1 YYEHUKA

* buonorus, 10 knacce/ Beiconkas JI.B., JIpmvmur .M., PyBunckuii A.O. u 1pyrue; mnoj
penaknueit lllymuoro B.K., JIpimmuna I'.M., AkuronepHoe o61miecTBo «M31aTenbeTBo
«IIpocseenune»

* buonorwus, 11 xnacc/ boponun I[1.M., Ipiviui I'.M., Cabauna O.B.; mox penakuueit
HIymuoro B.K., Ipmvmuma I'.M., Axumoneproe obmiectBo «M3narensetBo «lIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Metomuueckue pekomenaanuu no 6uonoruu. 10-11 knaccer. [on penakuueii: B.K.1llymuoro,
yrayONeHHbIN YPOBEHb

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccutiickas Dnexrponnas [komna (POII)
SKiace
bubnuoteka nudposoro obpazoparenbHoro konrenra (LJOK)
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