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®denepanbHass paboyas nporpamma 1o ydyeOHoOMy mnpenMmery «buosorus»
(yrinyOnéHHplii ypoBeHb) (mpeaMeTHas o0macTh «EcTecTBEeHHO-HAaydHBIC MPEIMETHI»)
(mamee COOTBETCTBEHHO — TIporpamMmMa TI0 OHWOJOTWH, OWOJIOTHSA) BKIIIOYACT
MOSICHUTETIBHYIO 3aMHCKY, COJIep KaHne 00ydeHUs, TUTAaHUPYEMBbIE Pe3yIbTaThl OCBOCHUS
IPOrPaMMBI 110 OUOJIOTHH.

[losicuutenpHas 3amucka OoTpakaeT oOIIMe LEeTH W 3aJa4dl U3ydeHHs] OUOJIOTHH,
XapaKTePUCTUKY TCUXOJOTUICCKUX TPEANOCHUIOK K €€ H3YYCHHIO OOydJaroInMUcH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a Takke IMOAXO0Jbl K OTOOpY CONepiKaHus,
K OINpEACICHUIO IUIAHUPYEMBIX pe3yJdbTaTOB HU K CTPYKTYpE TEMaTUYECKOTO
TUTAaHUPOBAHMUS.

Conepxanue OOydeHHUS PACKPBIBAET COJEP)KATENbHbIE JIMHUH, KOTOpHIE
npearaTcs Ay 003aTebHOT0 M3YYEHHs] B KaXKJIOM KJIacce Ha YPOBHE CPEIHETO
oO1ero o6pa3oBaHMs.

[InanupyemMble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl 1O OHOJIOTMM BKJIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PE3yNbTaThl 3a BeCh Nepuoa OOydeHHs Ha YpPOBHE
cpenHero oomero o0pa3oBaHUs, a TaKXKe MPEAMETHBIE TOCTHKEHUSI 00ydarolerocs 3a
Kbl T0/1 O0y4eHUSI.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma no OuojOrUM Ha YPOBHE CpeHETO 00IIero oOpa3oBaHus pa3padoTaHa
Ha ocHOoBe DexpepanpHoro 3akoHa or 29.12.2012 No 273-®3 «0O6 oOpa3zoBanuu
B Poccuiickoit ®enepanun»y, ®I'OC COO, Konneniuu mnpenojaBaHus y4eOHOTO
npeamera «buosiorus» U OCHOBHBIX MOJIOXKEHUHN (enepanbHO pabodeid MporpaMmbl
BOCITUTAHUSI.

VYuebnsiii npenmer «buonorus» yrinyonéaHoro yposHs uzydenus (10—11 kmaccor)
ABJIIETCS OJHUM M3 KOMIIOHEHTOB TNIpeIMETHOM obsactu «EcTecTBEeHHO-Hay4YHbIE
npeametb». CornacHo nonoxenusM ®I'OC COO npodunibHbie yueOHBIE MPEIMETHI,
n3ydyaeMble Ha yIIIyOJIEHHOM YpOBHE, SIBJIIOTCA criocoOom auddepeHimanuu o0yueHus
Ha YPOBHE CpeJIHEro 00I1ero o0pa3oBaHusl U MPU3BAHbI 0OECIEYUTh MPEEMCTBEHHOCTh
MEXy OCHOBHBIM OOIINM, CPETHUM OOIINM, CPETHUM MPO(HEeCCHOHATHHBIM U BBICIITUM
oOpazoBanueM. B To ke BpeMs KaxAbli U3 3TUX Y4EOHBIX MPEAMETOB JOJKEH OBIThH
OPUEHTHPOBAaH HAa TMPHOPUTETHOE pEIICHHE O00pa30BaATEIbHBIX, BOCIUTATEIHHBIX
W pa3BUBAIOIIMX 3a/a4, CBS3aHHBIX C MpoQopueHTauuen oOydalmmxcs Hu
CTUMYJIMPOBAaHUEM HHTEpECa K KOHKPETHOM 00JacTH HAay4HOTO 3HAHMS, CBSI3aHHOTO
¢ OMoJIoOTHEH, MEIUITMHOM, SKOJIOTHEH, TICUXOJIOTHEH, CIIOPTOM HUIH BOCHHBIM JICJIOM.

[Iporpamma mo Ouosiornu Ja€T MNPENCTaBICHUWE O LETU M 3aJadax H3y4YeHHs
yuebHoro npeamera «buosorus» Ha yriyOJaEHHOM ypOBHE, OIpenessieT 00s3aTenbHOoe
(MHBapHAHTHOE) TPEIMETHOE COJEp’KaHME, €r0 CTPYKTYpHpPOBAaHHUE IO pasienaMm u
TeMaM, paclpelielieHue IO KJaccaMm, PEKOMEHIYET IOCIeI0BaTENbHOCTh H3YyUYEHHUS
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y4eOHOro MaTepHalia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, TOTUKH

y4eOHOro IIpoliecca, BO3PACTHBIX OCOOEHHOCTeW oOyuwatomuxcia. B mporpamme
no OWOJIOTMM pealu30BaH MPHUHIUI TMPEEMCTBEHHOCTH C U3YYCHHEM OHOJIOTUU
Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHus, Onarofaps dYeMmy IIpOCMaTpUBAETCS
HalpaBJICHHOCTh ~ HA  TOCIEAyIollee  pa3BUTHE  OMOJOTMYECKUX  3HAHMM,
OPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, PEACTABICHUN O 3I0POBOM 00pa3e KU3HH, HA BOCIIUTAHHE
OepeKHOT0 OTHOLLIEHUS K OKPY’Karollel NpupoaHo cpeae. B nporpamMme no Ononoruu
TaKk)Ke TMOKa3aHbl BO3MOXKHOCTH YydeOHOro mpenmera «buomorus» B peanuzanuu
tpeboBannit PI'OC COO Kk ™IaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM H
NPEIMETHBIM pe3yibTaTaM OOy4eHUS U B (POPMHPOBAHMU OCHOBHBIX BHJIOB Y4YEOHO-
NO3HABATEJIIbHOM  JEATENIbHOCTH  OOYy4arouuxcs IO  OCBOCHHMIO  COJIEp)KaHUs
Ouonornueckoro oOpa3zoBaHus Ha YpOBHE CPEHETO 00111ero o0pa3oBaHMUsL.

VYuebubiit npeamer «buojorus» Ha YpPOBHE CpeIHEro oO0Iero oOpa3oBaHUS
3aBepuIaeT OMOJOrnYeckoe 0Opa3oBaHUE B IIKOJE M OPUEHTUPOBAH HA paCIIUPEHHUE U
yrayOjeHue 3HaHuid OOyYarouuxcsi O JKMBOW MPHUPOAE, OCHOBAaX MOJIEKYJIAPHON H
KJIETOYHOW OMOJIOTUH, ASMOPUOJIOTUM U OHOJOTHM PAa3BUTHS, TE€HETUKHU, CEJIEKIIUH,
OMOTEXHOJIOTUHU, IBOJIIOLIMOHHOTO YUEHHUS U IKOJIOTUH.

N3yuenne yueOHoro mnpeamera «buonorus» Ha  yriayOJE€HHOM  ypOBHE
OPUEHTHPOBAaHO Ha IMOATOTOBKY OOYYaromMXCS K MOCJIEIYIOIIEMY MOJIyYEHUIO
OMOJIOTMYECKOTr0 00pa30BaHus B By3aX M OpraHU3ALMIX CPEeIHEro NpodhecCuoHaIbHOrO
oOpa3oBaHus. OCHOBY €ro COJEp’KaHHs COCTABIISIET CUCTEMA OMOJOTMYECKUX 3HAHMIMA,
MOJyYEHHBIX MpPU H3y4YE€HUU OOYYaIOIIMMUCSA COOTBETCTBYIOIIMX CHCTEMaTHUYECKHUX
pa3ziesoB OMOJIOTHH Ha YPOBHE OCHOBHOTO 00mero oopasosanus, B 10—11 kmaccax atn
3HaHUS MOJy4yaroT pa3BUTHE. Tak, paclIUpeHbl U yriayOieHbl OMOJIOTMYECKUE 3HAHUS
O pACTCHHUSAX, JKHMBOTHBIX, TIpHOax, OaKTEepusx, OpPraHU3Me 4YEJIIOBEKa, OOIIUX
3aKOHOMEPHOCTSIX KU3HH, JIONMOJHUTEIBHO BKJIIOYEHBl OHOJOTMYECKHE CBEICHUS
IIPUKJIAJHOTO U IOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO UCIOJIb30BaTh KAK OPUEHTUPHI
JUTsl IOCTIeAyIoIero Bioopa npodeccun. Bo3amokHa Takke HHTErpanus OMOJIOTHYECKUX
3HAaHUH ¢ COOTBETCTBYIOLIMMHU 3HAHUSMU, NTOJTyYEHHBIMU O0YUaIOIIMMHCS ITPU U3yUEHUU
bu3UKY, XUMUH, Teorpadyi U MaTEeMaTUKH.

CtpykTypa mporpamMmbl 1O OHMOJOTMM OTpPAXaeT CHUCTEMHO-YPOBHEBBIM U
HBOJIIOLIMOHHBINA MOIXOAbI K U3ydeHuto Ouosoruu. CorinacHo UM, U3y4aroTcs CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEepPHBIE ISl dKUBBIX CUCTEM PAa3HOTO YPOBHSI OpraHU3alliH,
HBOJIIOIIMU OPTraHUYECKOTO MUpPA Ha 3emiie, COXpaHEeHUs OMOJIOrMYECKOro pasHooOpa3us
ianetsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTHH,
HMOpPUOIOTUM U OWOJIOTMM Pa3BUTHUS, TEHETUKH U CEJIeKUUU, OUOTEXHOJOTHUU U
CUHTETUYECKON OHMOJOTUM, aKTyaJIM3UPYIOTCS 3HAHHUS OOydaromMxcsi 1Mo OOTaHMKE,
300JI0TMH, aHATOMUH, (pU3noJIorun yeioBeka. B 11 kimacce u3yyarorcst 3BOJIOLMOHHOE
y4€HHUE, OCHOBBI DKOJIOTUU U yUeHue o ouocdepe.

YueOusiit npeamet «bronorus» npuszBana 00eCneYUTh OCBOSHUE 00YUArOIIMMHUCS
OMOJIOTMYECKUX TEOPUM M 3aKOHOB, WUJIEH, MPUHLMIIOB U MPABUII, JIEKAUIUX B OCHOBE
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COBPEMEHHOHW €CTECTBEHHO-HAy4YHOM KapTUHBl MHpaA, 3HAHUM O CTPOCHMHH,
MHOrooOpa3u U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, TMOMyJIslud, OHOILIEHO3a,
HKOCHCTEMBI, O BBIJAIOLINXCA HAYyYHBIX JOCTH)KCHHUSX, COBPEMEHHBIX HCCIEIOBAHUAX
B OWONOTMM, TPUKIATHBIX acleKTax OWOJIOTUYECKUX 3HaHuW. [ pasButus u
NoJIIepKaHUS HHTepeca 00yJaroIuXcsi K OMOJIOTUN Hapsly CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUUECKOr0 MaTepHajia B COAEPKaHUU MPOTPaMMbl MO0 OMOJIOTHUU MPETyCMOTPEHO
3HaKOMCTBO C MCTOpPHEH CTAaHOBIICHUS W PA3BUTUSA TOW WM MHOU 00JIaCTH OMOJIOTHH,
BKJIAJIOM OTCYECTBEHHBIX H 3apyOekKHBIX YYEHBIX B PEIICHHE BaKHEHIIHMX
OMOJIOTMUECKUX U SKOJIOTHUECKUX MPOOIIEM.

Lenr u3yuenus ydeOHoro npeamera «buosorus» Ha yriayOn€éHHOM ypOBHE —
OBJIQJICHHE OOYYAIOIIMMUCA 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHU3alluu
KUBBIX CUCTEM pPAa3HOTO paHTra U MPHUOOpEeTEHHE YMEHUW HCIOJIb30BaTh STH 3HAHUS
B (opMupoBaHMM HWHTEpeca K ONpeAeN€HHOM o0sacth npodhecCuoHaNbHOU
NEeATEIbHOCTH, CBSI3aHHOM ¢ OWoJiorMeld, WM K BbBIOOpPY y4eOHOro 3aBelCHUs
JUTSL IPOAOJKEHUST OMOJIOTUYECKOT0 00pa30BaHMsl.

JlocTrkeHre 1enu U3ydeHus yueOHoro npenmera «buosorus» Ha yriryoJI€HHOM
YpOBHE 00ECIIEUNBAETCS PELLICHUEM CIICAYIOIIUX 3a/1ay:

OCBOEHHE OOYYaIONIMMUCS CHUCTEMbl OWUOJOTUYECKUX 3HAaHHWI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIEMIMIX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
mpaBuiaxX, COCTaBIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTUHY MHPA;
O CTPOEHHUH, MHOrOoOOpa3MM M OCOOEHHOCTSX OHOJIOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSIUs, BUJl, OMOTeOo1eHO03, Ouocdepa); O BBIIAOIMIMUXCA OTKPBITUIX U
COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

O3HAKOMJIEHHE OOy4Yaromuxcsi C METOJAaMu TIO3HAHUS JKMBOM  MPUPOJBI:
UCCJIEIOBATEILCKUMHU METOJaMH OMOJIOTUYECKUX HAYK (MOJEKYJISIPHOW U KJIETOYHOM
OMOJ0THH, YMOPUOJIOTUU ¥ OUOJIOTUU PAa3BUTHS, TEHETUKU U CEJIEKIIMU, OMOTEXHOJIOTUN
Y CUHTETUYECKOW OMOJIOrMH, TAJIEOHTOJIOTHH, SKOJIOTHH ); METOJJaMH CAMOCTOSTEILHOTO
MPOBEICHUS OMOJIOTUYECKUX MCCIIEIOBAaHUN B J1a00OpaToOpuu U B pupoe (HadroaeHue,
U3MEpEHHE, SKCIIEPUMEHT, MOICTUPOBAHUE);

OBJIaJIcHHEe  OOy4YaloIMMUCA  YMEHUSIMHU: CaMOCTOSITENIbHO ~ HaXOJUTh,
aHAIM3UPOBaTh W HCIOJb30BaTh OWOJOTHYECKYI0 HH(POPMAIIUIO; TOJIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTMEH M CHMBOJHMKOHM; yCTaHaBIUBAaTh CBS3b MEXKIY
pa3BUTHEM OMOJIOTHH U COIMATBLHO-YKOHOMHYECKUMHU U IKOJIOTHYECKUMHU TPOOIeMaMu
YeJIOBEYECTBA; OLIEHUBATh IIOCIEJACTBUS CBOEH JEATENBHOCTH IO OTHOILEHUIO
K OKpY»Karollel IpUpoJHON cpejie, COOCTBEHHOMY 3/10POBBIO U 3/I0POBBIO OKPYKAIOIINX
Jrofed; OO0OCHOBBIBATH U COOMIOAATh MeEphl  TPO(PHIAKTHKA  MHGEKIIMOHHBIX
3a0oieBaHUM, TIpaBUjia TIOBEJEHUS B TMpupoje © obecreueHus Oe30macHOCTH
COOCTBEHHOW IKU3HENEATCIHHOCTH B YPE3BBIUAWHBIX CHUTYaIUSX NPHUPOJAHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHBIC HAyYHBIE OTKPBITHS
B 00J1acTH OMOJIOTHH;

pa3BUTHE y OOYYArONIUXCSl MHTEIUICKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU
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WCCJICIOBAHUSIMU B OWOJIOTHMH, peNIaeMbIMH €10 MPOOJIeMaMH, METOI0JIOTHEH
OMOJIOTMYECKOTO HUCCIEOBAaHUs, TMPOBEICHUS SKCIEPUMEHTAIBHBIX HCCIEAOBAHUMN,
pereHuss OMOJIOTMYECKHX 3a7ad, MOJCIUPOBAHUS OWOJOTUYECKHX OOBEKTOB U
IIPOLIECCOB;

BOCITUTAHUE Y 00YYAIOMINUXCS IIEHHOCTHOTO OTHOIICHUS K )KHBOU MPUPO/IE B TIEJIIOM
U K OTIENbHBIM €€ O0O0beKTaM U SBJICHUSM; (POPMUPOBAHUE HSKOJOTUYECKOH,
TEHETUYECKON TPaMOTHOCTH, OOIIeH KyJIbTyphl TOBEACHHS B NPHUPOAC; MHTETpAIlUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHue oOy4Jaronmmucs KOMITETEHTHOCTH B palMoHaIbHOM
MIPUPOOTIOIH30BaHUN (COOIOZICHUE TPABUJI MOBEICHUS B MPUPOJE, OXPAHBI BHUIOB,
HKOCUCTEM, OMOCPEPDI), COXpAaHEHUH COOCTBEHHOTO 3/I0POBbSI U 3JJ0POBbS OKPY>KAIOIIUX
monie (cobmoaeHus mep npoduiakTUKH 3a00jeBaHUM, oOecreueHue Oe30MacHOCTH
KU3HEICATCIbHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX MPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIIOJNIb30BaHUSA OHOJIOTMUECKMX 3HAHUM U yMEHUH
B IIOBCEHEBHOM JKU3HU;

CO3/IaHUE YCIIOBUHM JJII OCO3HAHHOTO BbIOOpA OOYYArONIUMUCS WHIUBHUIYaTIbHOU
oOpa3oBaTenbHOI TPaeKTOPHH, CHOCOOCTBYIOLIEH MOCJIEIYIOLIEMY
npoeCCUOHAIBHOMY CaMOOIPEEICHNUI0, B COOTBETCTBUU C WHAUBUIyaJIbHBIMU
WHTEpecaMu U MOTPEOHOCTSIMHU PETHOHA.

Ob11ee yrcio 4acoB, peKOMEHIOBAHHBIX sl 3yueHus: Ouomoruu — 136 yacos: B
10 xnacce — 68 yacos (2 yaca B HeZiento), B 11 kiacce — 68 yacos (2 yaca B HeleIi0).

OT6op opraHu3anMoHHBIX (OPM, METOAOB M CPEACTB OOy4YeHUs OHOJIOTUHU
OCYIIECTBIISIETCA C Y4€TOM chneuuduKd €ero CojiepkaHusi ¢ HampaBJIEHHOCTU
Ha TMPOAOHKEHHE OHOJIOTHYECKOTO O0pa3oBaHUST B  OPraHM3AIUAX  CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s3aTeNbHBIM  YCIIOBHEM TMpU OOYYEHHH OHMOJIOTMM Ha YIITyOJIEHHOM YpOBHE
ABJIIETCSI TIPOBENCHHE JTA0OPATOPHBIX M TpakTUYecKux pador. Taxke ydactue
OOy4JaroIMXcsi B BBIMIOJHCHHH TPOCKTHBIX W Yy4eOHO-HCCIEIOBATEIBCKUX padoT,
TEMaTUKa KOTOPBIX OMPENESETCS yYHUTEJIEM Ha OCHOBE HMMEIOIIMXCS MaTepualbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIIOBHM.
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COJIEP) KAHUE OGYUEHUS!

10 KJIIACC

Tema 1. buoJsiorus kKak Hayka

CoBpeMeHHas Ouosiorus — KOMIUIEKCHass Hayka. KpaTkas ucTopusi pa3BUTHSA
ouonoruu. buonornueckue Hayku W u3ydaeMmble UMH MpoOieMbl. DyHIaMEHTANIbHEIE,
MPUKJIAJHbIC U TIOMCKOBbIE HAYYHBIE UCCIIEAOBaHUS B OMOJIOTUH.

3HaueHue Ouoiorud B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl Mmupa. [Ipodeccun, cBs3aHHbIe ¢ Owonorueld. 3HaueHHE OWOJIOTHH
B IPAaKTUYECKOM JESATEIbHOCTH YEJIOBEKAa: MEIHIMHE, CEJIbCKOM  XO35HCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE MTPUPOBI.

JleMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunne#t, K.b. Jlamapkx, Y. JlapBuH,
Y. T'apsen, I'. Mennens, B.M. Bepuaackui, W.II. IlaBmoB, WN.U. MeuyHukKoB,
H.U. BaBunos, H.B. Tumodees-Pecorckuii, [[x. Yorcon, @. Kpuk, [[.K. benses.

Tabmuubr U cxembl: «CBsI3b OHOJIOTMM C JpPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ’)KuBble cuCTeMBbI U UX H3Y4YeHHE

JXKuBble cucteMbl Kak mnpeaMmer u3ydeHus ouosnoruu. CBOMCTBA JKHUBBIX CHCTEM:
€AUHCTBO XMMHUYECKOIO COCTaBa, IMCKPETHOCTb M LEJIOCTHOCTb, CIOXKHOCTb H
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3alMsl, CAMOBOCIIPOU3BEICHUE,
pa3apaKuMOCTh, U3BMEHUYUBOCTD, POCT U PA3BUTHE.

YpOBHU OpraHu3aliy >KUBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIE€TOYHBIMA, TKAHEBBIN,
OpraHU3MEHHbIN, TOMYJISLUUOHHO-BUAOBOM, 3KOCHUCTEMHBIN (OHOre€OLIEHOTUYECKUNA),
ouocdepusiii. [Iponeccsl, npoucxonsuie B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKU
xuBoro. Ku3Hp kak ¢opma cymecTBoBaHus maTepuu. Hayku, u3ydaromiue >KUBbIE
CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3aLMUU.

N3yuenue »xuBbIX cucteM. Mertonpl Ouonorudeckoil Hayku. HaOmonenue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEeMaTu3anus, MeraaHanu3. lloHsTme O 3aBUCMMON H
He3aBUCUMOM nepeMeHHoM. [lnmanupoBanue skcnepuMmeHTta. [locTaHOBKa M mpoBepka
runote3. HyneBas rumorte3a. IlonsTue BBIOOPKM W €€ TOCTOBEPHOCTh. Paz0Opoc
B Ouonornueckux JaHHBIX. OLIEHKa JOCTOBEPHOCTH IOJYYEHHBIX pE3yJIbTaToB.
[IprunHBI UCKAKEHUS PE3YIIBTATOB IKCIIEpUMEHTA. [IoHATHE CTATUCTUYECKOTO TECTA.

JemMoHCcTpanuu

Tabnuubl U cxembl: «OCHOBHbIE MTPU3HAKHU KU3HWY», «BHOIOrMYECKUE CUCTEMBI,
«CBOWCTBa XKUBOW MAaTEPUN», «YPOBHU OPTAHU3ALMMU KUBOM MPUPOAbD», «CTpoeHHUE
JKUBOTHOM KIIETKM», «TKaHM KUBOTHBIX», «CHCTEMBI OPraHoB YEJIOBEYECKOTO
opranuzMmay, «buoreoiieHo3», «buochepa», «MeTo1bl U3YUEHUS KUBOU MPUPOIBIY.

! Conmeprkanue mporpamMMbl, BHIIEICHHOE KYPCUEOM, HE BXOIUT B IIPOBEPKY TOCYAapPCTBEHHOM UTOroBo# arrectaruu (IA).
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ObopynoBanue: 1a00paTopHOE 000PYIOBAHKE ISl IPOBEICHUS HAOTIOACHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.

[IpakTuyeckas pabora

«Hcnonp30BaHKMEe Pa3TUYHBIX METO/IOB TP U3YUCHHUH KHUBBIX CUCTEM).

Tema 3. buoJsiorusi KjieTku

Krnetka — cTpykTypHO-(QYHKIIMOHATbHAS €IUHHUIA >KUBOTO. VICTOpUS OTKpBITHS
kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas reopus (T. [lIBann, M. Ineiinen,
P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOW KIIETOYHOU TEOPHH.

MeTopI MOJIEKYIISIPHOM U KJIETOYHOW OMOJOTHH: MUKPOCKOIHS, XpoMaTorpadus,
ANIEKTpOoPope3, METOA MEUYEHBIX aToOMOB, Au(depeHnrnaIbHoe HeHTpUu(yrupoBaHue,
KyJIbTUBUPOBAaHUE KIETOK. M3yuenue @uxcupoanuvix Kiemok. IICKTPOHHas
MUKpockonus. Kongokanvnas mukpockonus. Bumanvnoe (npudsixcusnennoe) uzyuenue
KJIeMOK.

JleMoHcTpanuu

[Toptpetst: P. I'yk, A. Jleenryk, T. [lIBann, M. llIneitnen, P. Bupxos, K.M. bap.

Tabmumpsrt u cxembl: «CBETOBOM MHUKPOCKOI», «DJNEKTPOHHBIH MHMKPOCKOID»,
«HMcTtopus pa3BUTHS METO0B MUKPOCKOITUN.

OOopynoBaHHe: CBETOBOM  MHUKPOCKON, MHUKPONPENapaTbl  pPacTUTENbHBIX,
KUBOTHBIX U OAKTEpUaATbHBIX KIETOK.

[IpakTHUyeckas paborta

«3yyenre MeTOMOB KIJIETOUHOM Owuosoruu (xpomartorpadus, 3yexTpodopes,
mudepenunansaoe neHTpudyruposanue, I1LIP)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOJIEMEHTHL. Boa u eé
pOJIb KAaK pACTBOPUTENA, pEAreHra, Y4YacTHe B CTPYKTYPUPOBAHMM KIIETKH,
TeIIoperyasiuud. MuHepajabHble BEUIECTBA KIETKH, UX OHOJoruyeckas pojb. Ponb
KaTUOHOB U aHUOHOB B KIIETKE.

Oprannueckre BemiecTBa  KJIETKU. buonornmdeckue  mnoaumepnl.  benkw.
AMUWHOKUCIIOTHBIH cocTaB OenkoB. CTpyKTyphl OelkoBOM MoJekyibl. llepBuunas
CTpyKTypa Oenka, menTuaHas cBsi3b. BropuuHas, TpeTuyHasi, 4eTBepTUYHAS CTPYKTYPHI.
Henarypanusa. CsoiictBa OenkoB. Knaccudukamus 6enkoB. buonornueckue QyHKIun
0enkoB. [Ipuonul.

YrneBoasl. MoOHOcCaxapuabl, IHCAXapUIbl, OJUTOCAXAPUIBl W IOJUCAXAPUIBIL.
OOmmii aH CTpoeHUs U (PU3MKO-XUMUYECKHUE CBOMCTBA yriieBoJ0B. buosornueckue
(GyHKUIHU YTIEBOOB.

Jlumuael. T'mapodunsHO-THApPOPOOHBIE CcBoMcTBa. Kraccudukamuss ITUTUAOB.
Tpurnunepunbl, hochoIUu b, BOCKU, CTEPOUIbl. bruonornueckue GyHKINH JTUATIAIOB.
OOmme cBoiicTBa OWONIOrMYECKMX MeMOpaH —  TEKy4ecTb, CHOCOOHOCTb
K CaM03aMBbIKaHUIO, TIOJIYIIPOHUIIAEMOCTb.

Hyxneunoseie xkuciorsl. JJHK u PHK. CrpoeHne HyKIE€MHOBBIX KHCIIOT.
Hyxneorunpr. [Mpuamun kommnementapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK —
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IBOMHAs cipanb. MectoHaxoxaenue u ouonornueckue ¢pynkiuu JHK. Buasr PHK.
Oynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudueckue cBszu B Mojekyiae ATO.
buonornueckue ¢ynkuun AT®. BoccTaHoBieHHBIE NEPEHOCUMKH, WX (QYHKIHU
B KJeTke. /Jpyeue uyknreosuompughocgpamor (HT®D). CexBenuporanue JIHK. Memoowi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouosiorusi: OuOXUMHUYECKHEe U Ouodunyeckue UCCIeI0BaAHUS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYphl OMOMOJIEKY. Modenuposanue cmpyKkmypsl u
@yHKyuti 6uomonekyn u ux Kommniekcos. Kommvromepuuvui ouszaiin u opeanuyeckutl
CUHMeE3 OUOMOTIEKY]L U UX HENPUPOOHBIX AHATIO208.

JleMoHcTpanuu

[Toprpetsr: JI. Ilonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun,
®. Conrep, C. IIpy3unep.

Junarpammel: «PacnpeneneHne XUMHYECKUX JJIEMEHTOB B HEKUBOW MPUPOAE»,
«PacnipeneneHne XMMUYECKUX AJIEMEHTOB B KUBOU MIPUPOJIEN.

Tabmuiet u  cxeMmbl: «llepuonuueckas Tabauila XUMHUYECKHX HJIEMEHTOBY,
«CTpoeHue MoOIJIEKyJIbl BOAbI», «BelecrBa B cocTaBe oOpraHu3moBy», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKyJb», «CTpoeHHuE MOJIEKYI
yIIIeBOIOBY, «CTpOEHHE MOJEKYI JUNUI0BY», «HyKIenHoBble KUCIOTHD, «CTpoeHHe
MOJIeKyJIbl ATO».

OO6opyoBaHue: XUMUAYECKasI TOCY 1a U 000pyA0BaHHE.

JlaboparopHas pabota «OOHapyxkeHHe OCIKOB ¢ TOMOIIbI0 KauyeCTBEHHBIX
peaKIUii».

JlabopatopHas pabora «MccnegoBaHue HYKICHMHOBBIX KHCIOT, BBIICICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIIUM KIETKH

Tunel  KIETOK: JyKapHOTHYecKas U  mOpokapuotudeckas.  CTpyKTypHO-
(GyHKUHOHATIbHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuoTudyeckond kieTku. KiertouHas creHka OakTepuit u apxeil.
Oco0eHHOCTH CTpOEHUs TeTepOoTPOdHON M aBTOTPOGHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib IPOKAPUOT B OMOLIEHO3aX.

CrpoeHue u (PYHKIIMOHHPOBAHHME 3yKapHOTHYeckoW KieTku. IlnazmaTtuueckas
MeMmOpana (mazmaiemMma). CTpykTypa IUIa3MaTHYeCKOM MemOpaHbl. TpaHCHopT
BCII[ECTB 4Yepe3 IIa3MaTHUeCKyl0 MeMOpaHy: maccuBHBIA (auddy3us, obrerdyéHHas
muddy3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIM  AaKTUBHBIA  TPaHCIOPT).
[Tonynponumiaemocts mMeMOpanbl. PaboTa HaTpuii-kaqueBOro Hacoca. DHAOLUTO3:
nUHOLUTO3, (aronuTo3. Ok3ouuto3. Kierounas crenka. CtpykTtypa W (QyHKUUU
KJIETOYHOM CTEHKH PAacTEHUM, TpUOOB.

Hurtonnasma. I[lurtozonb. Ilutockener. JIBukeHwe nMTOIIa3Mbl. OpraHou bl
KieTk. OgHOMeMOpaHHbIE OpPraHOUJbl KIETKU: 3HaorazMaruyeckas cetb (JI1C),
anmapaT ['onpIKU, JTU30COMBI, UX CTpOEHHE U (PYHKIUH. B3anmocBs3b
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OJHOMEMOpPAaHHBIX OPraHouI0B KJIeTKU. CTpoeHHe TpaHyISIPHOTO pPETUKYIyMa.
Mexanusm wnanpaenenus 6enxoe 6 JIIIC. CunHte3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMmOpaH. ['nmagkuii (arpaHyssipHbIN) SHAOIUIA3MATHUECKUA PETHKYTYM.
CekperopHast ¢(ynkuusa anmapata [onbmxu. Moouguxayus 6enkoé 6 annapame
Tonvoorcu. Copmuposka denxos 6 annapame 1 01v0xcu. TpaHCHIOPT BELIECTB B KIIETKE.
Bakyonu pacturensHbix KieToK. Knerounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUAbI KJIETKU: MUTOXOHAPUH, TUIACTUIIBL. [Ipoucxodcoenue
mumoxonopuii u naacmuo. Cumbuoeenez (K.C. Mepesckosckuu, JI. Mapeynuc).
Crpoenrie U (yHKUIUA MUTOXOHJpUM W tuiacTui. IlepBUYHbIE, BTOPUYHBIE U CIIOXKHbBIE
WIacTUAbl  (DOTOCHHTE3UPYIOIIMX  JYKApUOT.  XJOPOIIACThI,  XPOMOILIACTHI,
JICUKOILIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranHouasl kinetku CrpoeHwe W (QYHKIUUM HEeMeMOpaHHBIX
opraHouJioB kjieTku. Pubocomsl. [lpomescymounsvie gunamenmor. MukpoduiIaMeHTHI.
Axmunosvle Mmukpoguiamenmoi. MBIIEUHBIE KICTKU. AKMUHO8ble KOMNOHEHMbl
Hemblueunblx kiemok. Mukporpyoouku. Knerounsiii nentp. CTpoeHue M JBHKEHUE
KIYTUKOB M pecHMYeK. MukporpyOouku uuroruiazmel. llentpuons. benku,
accoyuupoB8anHvle ¢ MUKpoguiamenmamu u Mukpompyoouxkamu. Momopuvie 6eaxu.

SAnpo. O6Gonouka siapa, XpOMaTHH, KapuoIUia3Mma, SAPBIIIKA, UX CTPOCHHE H
bynkuuu. SAnepHsiii 6enkoBbIi MaTpuKe. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM
B UHTEp(DA3HOM siApe. Dyxpomamun u cemepoxpomamui. bellku XxpoMaTUHA — THCTOHBI.
Junamuxa saoepHoti 060104KU 8 Mumo3se. Hoepubiii mpancnopm.

Knerounsle BriatoyeHusi. CpaBHHUTENIbHAs XapaKTEPUCTUKA KIETOK JYKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

[ToptpeTsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnuiet v cxembl: « CTPOCHHE DYKapUOTHUYECKON KIETKNY», «CTpOeHUE KUBOTHOM
KIIETKN», «CTpOEHUE pACTUTENBHON KIETKW», «CTpOCHHE MUTOXOHAPUNY», «SAapoy,
«CTpOoeHrEe NPOKAPUOTUYECKOMN KIETKI.

OOopynoBaHue: CBETOBOM  MHUKPOCKON, MHUKPOMNPENapaTbl  pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIpENnapaThl OaKTepUaAbHBIX KIETOK.

JlaGoparopHas paboTa «M3yueHune cTpoeHus KIETOK pa3IMYHbIX OPraHU3MOBY.

[IpakTnyeckas pabora «/3yueHue CBOWCTB KJICTOYHOU MEMOPaHBD».

JlaGoparopHas  paGota «MccrmegoBaHue mia3Moiu3a M JIEIUIa3MOJIK3A

B PAaCTUTCIIBHBIX KJICTKAX».
HDaKTI/I‘lCCKaH pa60Ta «I/I3yquHe JABMIKCHHUS LUTOINNIA3Mbl B PACTHUTCIIBbHBIX
KJIICTKax».

Tema 6. O0OMeH BelecTB U NpeBpallleHNe JHEPIUH B KJIETKe

AccuMuISIIMS. U TUCCUMWIISILIMSL — J[B€ CTOPOHBI MeTabonm3ma. Tumbel oOMeHa
BCIIECTB: aBTOTPO(HBIA W TreTepoTpOodHBIA. YdYacTHe KHUCIOpoJa B OOMEHHBIX
mpoliieccax. JHepreTuueckoe obecrneueHne kieTku: npespamenne AT® B 0OMeHHBIX
nporneccax. GepMEHTATUBHBIN XapaKTep PeaKIfil KIETOYHOro MeTabonu3ma.
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depMeHTHI, UX CTpOEHHE, CBOWCTBAa W MexaHu3M neicTBus. Kodepments. OTnnums
(GepMEHTOB OT HEOPraHMYECKHX KaTalln3aTopoB. benku-akTUBaTOpsl U OENKH-
UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATHUBHBIX pEakUuid OT pa3IUYHbIX
(bakTopoB.

[lepBUYHBII CHUHTE3 OPraHUYECKUX BELIECTB B KJIeTKe. DOTOCUHTE3. AHOKCUCEHHDII
U oxcueenHwlil pomocunmes y oaxmeputi. Ceemocoouparoujue nuemMeHmol U NUSMeHmbl
peaxyuonnoz2o yenmpa. Ponb xioporutactoB B mporiecce (otocuHTeza. CBeToBas H
TemHOBas (azbl. Domoovixanue, Cs., Cs-u CAM-munwvr homocunmesa. [IpogyKTUBHOCTD
dboTtocunTe3a. Biusane paznudHbIX (DAKTOPOB HA CKOPOCTh (POTOCHMHTE3a. 3HAUCHUE
dbotocunTE3A.

XemocuHTe3. Pa3zHO0Opa3ne opraHu3MOB-XEMOCHUHTETHUKOB: HHUTPUDHUIMPYIOLIUE
OakTepuu, Keyne300aKkTepun, cepoOaKTEepuu, BOJOPOAHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHaspoOHble opraHu3mbl. Buasl Opoxkenus. IIpoaykTel OpoxeHuss U HX
UCIIONIb30BAaHUE  YEIIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTallbl YHEPreThdecKoro oomeHa. [loaroToBUTENBHBIN
sTamn. [ Mukonmu3 — 6eCKUCIOpPOAHOE PACHIEINIEHUE TIIIOKO3bI.

buonoruueckoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHue. Poiab MUTOXOHIpHii
B Ipoleccax Ouonornueckoro okucienus. Lukinyeckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. Iuepeus membpannoz2o epaduenma npomoros. Cunmes ATD:
paboma npomonnot AT®-cunma3zwi. [IpenmyniecTBa a3poOHOro MyTH 0OMEHa BELIECTB
nepea aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHa.

JleMoHcTpanuu

IToptpers:  [x. Ilpuctim, K.A. Tumwupsze, C. H. BunHorpaiackuii,
B. A. Ourensrapar, I1. Mutuemn, I'.A. 3aBap3uH.

Tabnuipl u cxeMbl: «DOTOCHHTE3», «IHEepreTuueckuit oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE?Y.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHWE JJII TPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTtopHas pabota «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTU (HDEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTanasbl)».

JlabopaTopHas pabora «M3ydenne pepMEeHTATUBHOTO PACIICIIIICHUS TTIEPOKCUAA
BOJIOPOIa B PACTUTEIBHBIX M JKUBOTHBIX KIIETKAX).

JlaboparopHas paboTa «CpaBHEeHHE MTPOIIECCOB (POTOCUHTE3A U XEMOCHUHTE3a.

JlabopaTopHas pabora «CpaBHEHHE MTPOILIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Haciiencreennasi vHpopManus u peajau3anus e€é B KJIeTKe

Peakiuu martpuyHoro cuHresa. [IpuHUIHN KOMIUIEMEHTApHOCTM B pEaKIUAX
MaTpUYHOTO CHHTe3a. Peann3anus HaciaeACTBeHHONW uHpopMaluu. ['eHeTuyeckuil Ko,
ero cpoicTea. Tpanckpunuusa — maTpuuHblii cuHTe3 PHK. IIpuHImne! tpanckpunumm:
KOMILJIEMEHTAPHOCTb, AHTUIAPAJUIEIIBHOCTD, ACUMMETPUYHOCT. Cospesanue
mampuunvix PHK 6 sykapuomuuecxoii kiemke. Hexooupyrowue PHK.

10
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Tpancasiust 1 e€ stanbel. Yuactue TpancnoptHeix PHK B OuocunTese Oenka.
Ycnosus 6nocunTesa 6enka. KomupoBanue aMuHOKHCIOT. Poss prbocom B OnocuHTE3€
OeJika.

Cospemennvie npeocmasnenus o cmpoenuu 2enoe. OpraHuzanus TIeHOMa
y TMPOKAPUOT W DYKAPHOT. Perymnsius akTMBHOCTH TEHOB y MpoOKapuoT. ['mmortesa
omepoHa (®. Xakxo6, XK. Mano). Monexynsapuvle MexaHuzmvl 3KCHPeCcCuu 2eHo8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomwei cenog. Perymsuust 0OMEHHBIX
IIPOLIECCOB B KJIETKE. KIIETOUHBIN romeocTas.

Bupycel — HekneTouHbie (OpPMBI KU3HM W OOJIUTAaTHBIE Tapa3uThl. CTpocHHE
MPOCTBIX M CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakrtepuodaroB. KusHeHnHwlll yuxi
JIHK-cooeporcawux supycos, PHK-codepacawux supycos, bakmepuogazos. Obpamnas
MPauCcKpunyusl, pesepmasa, unmezpasd.

Bupycubie 3a0oneBaHusi 4enoBeka, XWBOTHBIX, pactenuit. CIIN, COVID-19,
COILIMAJIbHBIE U MEAUIIMHCKUE TPOOIIEMBI.

Buoungopmamuxa: unmeepayusi u anamuz 6orvuux maccusos («bigdatar)
CMPYKMYPHBIX Ouoio2udeckux oauHvlx. Hanomexuonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemoie pynkyuu 6eaxos. Cnocobwvl 00CmasKu 1eKapcme.

JleMoHCTpanuu

[Toptpetsr: H.K. Konbnos, /{.11. UBaHOBCKUI.

Tabmumer 1 cxeMbl: «buocuHTe3 Oenka», «['eHeTnueckuir Kom», «Bupyce,
«bakrepuodarm».

[TpakTrueckas padora «Co3maHne MOICTTH BUPYCay.

Tema 8. JKu3HEeHHBIN UK KJIETKH

Krnerounsiii niuki, ero nepuoas! u perynsius. Uarepdasza u mutos. OcobeHHOCTH
MpoIlecCoB, TMpoTekaromux B wuHTepdaze. I[loAroToBka KIETKH K JICJICHUIO.
[IpecunTeTHYeCKU (MTOCTMUTOTHYCCKHUM), CHUHTETHYECKHUH W TOCTCHHTETUUYCCKHI
(MpeMUTOTUYECKUIN) IEPHOIBI UHTEP(DA3BI.

Marpuunbii cunre3 JIHK — pemnukanua. [lpunuuner perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CUHTE3, aHTUITAPALIEIBHOCTh. MexXaHu3m
perumkanuu JIHK. Xpomocombl. Ctpoenue xpomMocoM. Tenomepsl U Teaomepasa.
XpOMOCOMHBIN HAOOp KIETKM — KapuOTHUI. JMIUTOMAHBIA W TaluIOMJAHBIA HAOOPHI
xpoMocoM. ["'oMoJiornaHbIe XpOMOCOMBI. [10JIOBBIE XPOMOCOMBI.

Jlenenue knetku —Muto3. CTaiuu MUTO3a U TPOUCXOSIIUE B HUX MPOLecChl. TUIIBI
muTo3a. Kaprokunes u nuuTokrnHes. buonornyeckoe 3HaueHUE MUTO3A.

Perynsnus MutoTHYecKOro 1uKIia kietku. [Iporpammupyemast kiietodHasi THOeIb —
aromnTo3.

Knerounoe sanpo, XpoMocombl, (yHKIMOHATbHAS TEHOMHUKA. Mexanuzmol
npoaugepayuu, oughghepernyuposxu, cmapenus u eudenu kiemox. «L{ugpposas kiemrka» —
ououngopmamuuecxkue mooenu GyHKYUOHUPOBAHUS KIIeMKU.

JlemoHcTpanuu

Tabmuiet u  cxeMbl: «KU3HEHHBIM IUKI KJIETKW», «Murtosdyn, «CTtpoeHue
xpomocom», «Permmkanusa JJHK».

11
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O6opynoBaHKe: CBETOBOM MHUKPOCKOI, MUKpompenapaTsl: « MUTO3 B KIeTKax
KOpEILLKa JIyKa».

JlaGoparopHas paboTa «}3yuyeHne XxpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTax».

JlaGoparopHas pabora «HabnroneHne MUTO3a B KIIETKaX KOHUMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)».

Tema 9. CTpoenne n pyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpaszue opraHu3moB. OTHOKIETOYHBIC, KOJIOHUAJBHBIC,
MHOT'OKJIETOYHBIE OPTAHU3MBL.

OCOOEHHOCTH CTPOEHUSI M KU3ZHENEATETLHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxew, OJHOKIETOUHBIE TPHOBI, OJHOKJIETOYHBIC BOJOPOCIH, IPYTrHe
npoTUCThl. KoJIOHManbHbIE OPraHNU3MBl.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. OpraHusMm Kak eInHOe 1enoe. I'omeocras.

Tkanu pacreHuid. TUIBI pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, MOKPOBHA,
IpOBOASIIAs, OCHOBHas, MexaHuueckasd. OcoOeHHOCTHM CTpoeHus, (QYHKUUH H
pAacHoJIOKEHUSI TKAHEN B OpraHax pacTCHUM.

TkaHW JKUBOTHBIX M YEJOBEKA. THUIBI >KUBOTHBIX TKAHEW: OHIUTEIMAIbHAs,
COCIMHUTENbHASA, MbllIeYHasi, HepBHasA. (OCOOEHHOCTH CTpoeHMs, (QYHKUMA U
pAacoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI
OpPTaHOB XUBOTHBIX U 4eJIOBeKa. DyHKIIMM OPTraHOB U CUCTEM OPTaHOB.

Omnopa Tenma opranu3moB. Kapkac pacrtenuii. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyHbIi U BHyTpeHHUU ckeneT. CTpOEHUE U THUIIbI
COECIMHEHNS KOCTEMN.

JIBI>KEHNE OpraHu3MOB. [[BHDKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. /[BM>KEHNE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MbI U HACTHH.
JIBuKeHHe MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKa: MbIIIEYHAs cucreMa. Peduekc.
CkeneTHbI€ MBIl U X padoTa.

IIntanue opranmusmMos. [lorsiomenue BOABI, YIVIEKUCIOTO ra3a U MHUHEPaJIbHBIX
BEILIECTB pacTeHUsAMU. [IuTaHue >KMBOTHBIX. BHYTpPHIIOIOCTHOE W BHYTPUKIETOYHOE
nuieBapeHue. [lutanrne mo3BOHOYHBIX JKUBOTHBIX. OTAENBI MUIEBAPUTEIBHOTO TPAKTA.
[InmeBapurensHble xenessl. [IumeBapurenpHas cucteMa 4yeaoBeka.

JIpixanue opraHu3mMoB. J{pixanue pacteHui. J{pixanue >kuBOTHbIX. uddy3us razon
yepes MOBEePXHOCTh KieTKku. KoxkHoe npixanue. /[pixarenpHas moBepXHOCTh. JKabepHoe
U JEroYHOE AbIXxaHue. JIpIXaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIIOLIMOHHOE
YCIOKHEHUE CTPOEHHUSI JIETKUX TO3BOHOYHBIX >KMBOTHBIX. JlpIXareilpHas cHCTEMA
yesnoBeKa. MexaHu3M BEHTWIALMU JIETKUX Yy NTHLl U MJEKonuTaromux. Perysmnus
IbIxaHus. JIpIxaTenbHble 00BEMEL.

TpaHCIOpT BELIECTB y OPTaHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHcropT
BEILIECTB Yy >KMBOTHBIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KUBOTHBIX U yesoBeka. CepJue, KpOBEHOCHbIE COCYAbl U KpoBb. Kpyru
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KpPOBOOOpAIIeHNs. DBOJIOLHOHHBIE YCIOXKHEHHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/iia u e€ perynsuus.

Brinenenne y oprann3sMoB. Beinenenue y pacteHuid. BelaeneHue y jKMBOTHBIX.
CokpartutenbHble Bakyonau. OpraHsl BbiAeseHus. OuiabTpanus, cekpeuus u oopaTHoe
BCAChIBAHME KaK MEXaHU3Mbl pabOThl OpraHoB BblaeNeHUsA. CBs3b MOJOCTH Tela
C KPOBEHOCHOM U BBIAEIUTEIBHON CHCTEMaMHU. BbIE€NIEHNE Yy TO3BOHOYHBIX JKHUBOTHBIX
u yenoBeka. [louku. Ctpoenne u QyHkironupoBanue Hedpona. O6pazoBaHuE MOUU Y
YEJI0BEKA.

3amura y opranu3MoB. 3aliuTa y OJJHOKIJIETOYHbIX OopraHu3MoB. Criopsl OakTepuii
U [UCTHl MPOCTEUIMX. 3alluTa Y MHOTOKJIETOUHbIX pacTteHui. Kyrtukyna. Cpencrsa
MaCCUBHON U XUMHUYECKOH 3aIUThl. ODUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIE. 3aluTa
opranuszma ot 6osesnell. iMmmyHHas cucreMa udenoBeka. KIeTOuHbI U rymMoOpaabHBIM
UMMYHUTET. BpoXn€HHbI 1 npuoOpeTéHHblil cnenuduyeckuii UMMyHUTeT. Teopus
KJIOHabHO-celnekTuBHOrO uMmmyHutera (I1. Opnux, .M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO UMMYHHUTETA B Pa3BUTHU
CUCTEMHBIX 3a00JICBaHUM.

PaznipaxxumMocCTh M perynsiuus y OpraHu3MoB. Pa3apakuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxxuMocTts U peryiisnus y pacteHuid. PoctoBeie BemecTsa
Y UX 3HAYCHHUE.

HepBHas cuctema u pediekTopHasi peryisius y >kuBoTHbIX. HepBHast cuctema u eé
OTZEJbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI y >KMUBOTHBIX.
OTaernbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Pediekc u pediekropHas ayra.
be3ycnoBHbIE U YCITIOBHBIE pEQIIEKCHI.

I'ymopanpHast peryisnus 1 SHIOKPUHHAsI CUCTEMA )KUBOTHBIX U 4esioBeKa. JKeressl
DHAOKPUHHON CHUCTEMBI U UX TOPMOHBI. J[eiicTBHE TOPMOHOB. B3anMOCBsA3b HEPBHOM U
SHAOKPUHHOM cucTeM. [ unoranamo-runodusapHas cuctema.

JleMoHcTpanuu

[Toptpet: N.II. [TaBnos.

Tabmuubr u  cxembl: «OJHOKJIETOYHBIE BOJOPOCTH», «MHOTOKIETOUHbBIE
BoJopociny, «baktepun», «lIpocrelimme», «Opraibl HIBETKOBBIX PACTEHHI, « CHCTEMBI
OpPraHoB TO3BOHOYHBIX JXMBOTHBIX», «BHyTpeHHee cTpoeHuMe HaceKOMbIX», «TkaHu
pactenui», «KopueBbie cucremb», «Crtpoenune crebms», «CTpoeHHe JIHCTOBOU
MJIACTUHKNY, « TKaHU KUBOTHBIX», «CKelleT uenoBekay, «[luieBaputenbHas cucteMay,
«KpoBeHocHas cucrtema», «llpixarenpHas cucrtema», «HepBHas cuctemarn, «Koxkay,
«MpbllieuHast cucrteMa», «BblaenuTrenbHas CcUCTEMa», «DHIOKPUHHAs CHCTEMa,
«Ctpoenue Mbine», «MMmmynuter», «KumeunononoctHeiey, «(Cxema NUTaHUSA
pactenuit», «KpoBEHOCHBIE CHCTEMBI TO3BOHOUYHBIX KUBOTHBIX», «CTPOECHHE THAPHI»,
«CTtpoeHnue mianapun», « BHyTpeHHee CTpOCHHE JOKIEBOT0 yepBs», «HepBHasa cucrema
peiO», «HepBHas cuctema marymku», «HepBHas cucremMa TpECMBIKAIOIIUXCS,
«HepBHas cucrema ntuny, «HepBHas cucrtema miekonuraromux», «HepBHas cucrema
yenoBekay, «Pedmexcy.
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O6opynoBaHHMe: CBETOBOW MHUKPOCKOI, MHKpPONpEnapaTbl OJHOKJIETOUHBIX
OpPraHU3MOB, MUKPOIIpeNapaThl TKaHEH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIUIAPhl KOMHATHBIX PACTEHH, repOapuu pacTeHUl pas3HbIX
OTJEJIOB, BIIAXHBIC TMpenaparbl XUBOTHBIX, CKEJIETHl IMO3BOHOYHBIX, KOJUICKIIHH
O€CII03BOHOYHBIX JKMBOTHBIX, CKEJET YeJOBeKa, OO0OpyIOBaHUE ISl JIEMOHCTPAINH
MOYBEHHOTO M BO3JAYIIHOTO MUTAHUSI PACTCHUI, paCIICIJICHHUs Kpaxmaiia U OeJIKOB Moj
neiicTBHeM (EepMEHTOB, O0OpYyIOBaHHE IJsl JEMOHCTPALMU OIMBITOB MO H3MEPEHUIO
KU3HEHHOW EMKOCTHU JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX ABMXKCHUN, MOJIEITU TOJIOBHOTO
MO3ra pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas paborta «/3yueHue TkaHel pacTeHUI.

JlabopaTtopHas paborta «/3yueHue TkaHel KUBOTHBIX.

JlaGoparopHas paboTa «/3ydeHue opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PasmHokeHne 1 pa3BUTHE OPraHU3MOB

dopMbI pa3MHOKEHHSI OpTaHU3MOB: Oecrofioe (BKII0Yasi BEreTaTUBHOE) U MOJIOBOE.
Buner  Oecrnonoro  pa3MHOXKEHHUS: [OYKOBAaHWE, CHOPYJSIUS, (QparMeHTaius,
KJIOHUPOBAHHE.

[TonoBoe pazmHoxeHue. [TonoBbie kieTku, Wi rametsl. Meio3. Ctaguu Meio3sa.
IToBenenne xpomocoMm B Meio3e. KpoccuHroBep. buosormyeckuid cMbICia Melo3a U
II0JIOBOTO IIporiecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pasButue. ['ameroreHe3 y >KUBOTHBIX. [loyoBBIE KeJe3bl.
OOpazoBaHue u pa3BUTUE NOJOBBIX KJIeTOK. CrnepmaroreHe3 u ooreHe3. CrpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHHEe U AMOPHOHAIBHOE  pPa3BUTHE  KUBOTHBIX.  CrocOOBI
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTreHorenes.

NHauBHyallbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOpPHOJIOTHS — Hayka
O pPa3BUTHH OPraHu3zMoB. Mopgocenes — o00Ha u3 21aGHLIX NPOOIEM IMOPUONOSUM.
Konyenyus mopgocenos u mooenu mopgoceneza. Ctaguum 3mMOpHOreHe3a KUBOTHBIX
(ma npumepe unArymku). JpoOnenue. Tumbel apoGnenus. /Jemepmunuposanumoe u
HedepmuHuposanHoe opooaenue. bracmyna, munvt 61acmyn. OcoOEHHOCTH APOOTCHUS
MJIEKOMUTAIOIINX. 3apO/IbIIIEBbIE IMCTKU (TacTpyJIsaLus). 3aKiaika OpraHoB M TKaHeH 13
3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BIMAHME YacTeld pa3BUBAIOLIEIOCS 3apOJIbIIa
(oMOpuoHasibHasT MHAYKIMS). 3aKiajika TUlaHa CTPOEHUSI KUBOTHOTO KaK pPe3yJbTar
UEepapXUYeCcKux B3aUMOJECHCTBUIA TIeHOB. BiusHue Ha 5>MOpUOHANBHOE pa3BUTHE
pa3nyHbIX (PAaKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3zButue *uBOTHBIX. [locTamMOpuonanbHbiil nepuoA. [Ipsimoe u Henpsimoe
pa3ButHe. PazButue ¢ metamop(}o3oM y OECrO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3Hau€HHWE MPSMOIO U HENPSMOIO Pa3BUTHUSA, HMX PaCIPOCTPAHEHUE
B rpupojie. Tumsl pocta ;KMBOTHBIX. DAKTOPHI PETYIISAIUA POCTA KUBOTHBIX M UEJIOBEKA.
Craguu nocTaMOPMOHAIBHOTO Pa3BUTHS Y AKUBOTHBIX U YesioBeka. [leprnoabl oHTorenesa
yesioBeka. CTapeHue U CMepTh KaKk OMOJIOTUYECKHE MPOLIECCHI.

Pasmuosxenue u pazsutue pacrenuit. ['amerodur u cnopodut. Meiio3 B )KU3HEHHOM
uukie pacrenuit. O0pazoBaHue crnop B mpoiiecce meio3a. ['ameroreHes y pacTeHUid.
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Onnof0TBOPEHUE U PA3BUTHE PACTUTENBHBIX OPraHU3MOB. [[BOMHOE OMIOJOTBOPEHUE
y UBETKOBBIX pacTeHuil. OOpa30BaHHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETyJIAIUA OHTOTCHE3a Y PACTCHUHN U )KUBOTHBIX.

JlemoHcTpanumn

[Toptpetsi: C.I'. HaBamun, X. [lInemas.

Tabmumet u  cxembl: «BereratuBHOe pa3MHOXeHUE», «Tumbel Oecnoioro
pa3MHOXEHUs», «Pa3MHOXKEHUE XJaMUAOMOHAIb», «Pa3MHOXKEHHUE HBIJICHBDY,
«Pa3zmHOXeHue ruaps», «Mehos», «Xpomocombly, «l'amerorenes», «CrtpoeHue

SAWLIEKJIETKU U cIiepMaTo30u1a», « OCHOBHBIE CTaJlMd OHTOTeHe3ay, «lIpsAmoe u Henpsimoe
paszButHe», «Pa3BuTne Malickoro xxyka», «Pa3Butue capanum», «Pa3BUTHE JIATYIIKW,
«/IBOiHOE OIIOAOTBOPEHHUE Y LIBETKOBBIX pACTEHUID», «CTpOEHUE CEMSH OAHOIOJIBHBIX
Y IBYAOJIBHBIX PACTEHUIN», «KU3HEHHBIN [IUKII MOPCKOM KamyCTbDy, «OKM3HEHHBIN UK
MXa», « KHU3HEHHBIN HUKJI TANIOPOTHUKAY, « KU3HEHHBIN [IUKII COCHBD.

OOopyzoBaHKE: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SIHUIEKIETOK U
CIIEPMAaTO30U10B, MOAENb « LMK pa3BUTHA JIATYLIKI.

JlaGoparopHas pa6ora «V3yuyeHue CTpPOEHHUs IMOJIOBBIX KIETOK Ha TOTOBBIX
MHKPOIIPETIApATAX ).

IIpakTnueckass paGota «BbIsIBI€eHHE NPU3HAKOB  CXOJACTBA  3apOJbIIIEH

IIO3BOHOYHBIX KUBOTHBIX).
Ha6opaTopHa51 pa60Ta «CTpOGHI/Ie OpraHoOB pa3MHOKCHH: BbBICIINX paCTeHHﬁ)>.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPTaHU3MOB

Wcropust cTaHOBIEHUST W pa3BUTUS TEHETHKHW Kak Hayku. PabGoter I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb 0TeuecTBEHHBIX YUEHBIX B pa3BUTUU TeHETHUKU. PaboThI
H.K. KonbmoBa, H.M. BasumoBa, A.H. benozepckoro, [I'.JI. Kapneuenko,
FO.A. ®ununuenko, H.B. Tumodeera-Pecorckoro.

OCHOBHBIC TEHETMYECKUE IOHATHUS W CHUMBOJIBI. [ OMOJIOTUYHBIE XPOMOCOMBEI,
aJUIeNIbHBIC T€HbI, AJIbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIN U PELICCCUBHBIN MPU3HAK,
rOMO3UT0Ta, TE€TEPO3UTOTa, YUCTas JIMHUS, TUOPUIbI, TeHOTUN, (peHoTurn. OCHOBHBIC
METO/Abl ~ TE€HETUKH:  THOPUIOJIOTMUECKHH,  IUTOJIOTMYECKHH,  MOJICKYJSIPHO-
T€HETUYECKUU.

JleMoHCTpanuu

[Toptpetsl: I'. Mengens, I'. ne @pus, T. Mopran, H.K. Konsos, H.1. BaBuios,
A.H. benozepckuii, I'.JI. Kapneuenko, F0.A. ®ununuenko, H.B. Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIUBAHUSI.

JlabopaTopHas pabota «J[po3oduia kak 00bEKT FreHEeTUYECKUX UCCICTOBAHU.

Tema 12. 3akoHOMepPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBblii 3akoH MeHenst — 3aK0H eIMHO00pa3us
ruOpu0B nepBoro nokosieHus. [lpaBuno nomuHupoBanus. Bropoit 3akon Mengens —
3aKOH paculeruieHus] Mpu3HakoB. [luTosornueckue OCHOBBI ~ MOHOTHOPHUIHOTO
CKpemuBaHus. [ MnorTesa 4nucToThl ramer.
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AHammsupyroniee ckpemuBaHue. [IpomMexyTOUHBIM XapakTep HaclelOBaHUS.
Pacmenenue Npu3HaKoB IPU HEMIOJIHOM JTOMUHUPOBaHUHU.

HurnOpuaHoe ckpemuBanue. TpeTudl 3akoH MeHJenss — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. L{uTomornueckne 0OCHOBBI AUTMOPUIAHOIO CKPEIIUBAHNS.

CuerieHHoe HaciefoBaHue mpu3HakoB. PaGotsl T. Moprana. CremieHHoe
HACJICJOBAHUE TE€HOB, HAPYLICHUE CLEIUICHUS MEXIy I'eHaMu. XPOMOCOMHAas TEOpHs
HACJICACTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIA MEXaHHU3M ONpENETIeHUs Mona. AyTOCOMBI H
IIOJIOBBIE  XpPOMOCOMBI. ['OMOraMeTHelii W rereporaMeTHeli 1oy ['eHeTmueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CHEIIEHHBIX C ITOJIOM.

I'enorum kak nenocTHas cucrema. [IneoTponus — MHOKECTBEHHOE JEHCTBHE TEHA.
MHOXeCTBEHHBIN AJJICIIU3M. B3anmoneiictBue HeaJJICJIbHBIX T'C€HOB.
KommiementaprnocTs. Onucras. [lommmepus.

I'eHeTHYECKUN KOHTPOJIb Pa3BUTUSA PACTCHUM, JKMBOTHBIX M YEJIOBEKA, & TAKKE
(U3HOJOTMYECKHUX TMPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKUMW. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTI€HE3a, MEXAHU3Mbl B3aUMOJCHCTBUS «XO3IUH — MapasuT» U

«XO35IMH — MHUKpPOOUOM». ['€HETHMYEeCKHE acCMeKThl KOHTPOJSI W HW3MEHEHHUS
HaCJIeJICTBEHHON MH(GOPMAIIUK B TIOKOJICHHUSAX KJIETOK M OPTraHU3MOB.
JleMoHCTpaIUn

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

Tabmuupl u cxemsbl: «llepBblil U BTOpoW 3akoHbl Menaens», «TpeTwil 3akoH
Menpaens», «AHAIM3UpYIONIEE CKpelnBaHuey, «HemnomHoe ToOMHUHUPOBAHUEY,
«CrersieHHOE HaclieJ0BaHNE MPU3HAKOB Y 1po30duibly, «['eHeTnka nmomay, «Kapuortur
yenoBekay, «Kapuotun npozoduiby, «Kapuotunm nOTUB, «MHOXKECTBEHHBIN
aJIeau3mMy, «B3anMoaeiicTBE TEHOBY.

OO6opynoBanue: MOJAENb JUIsl JEMOHCTpAIlMM 3aKOHOB €IWHOO0Opasvs TUOpHIOB
NEPBOT0 TOKOJICHUS U PACUICIUICHHs MPU3HAKOB, MOJENb ISl TEMOHCTPAIMM 3aKOHA
HE3aBUCHMOTO HACJIEIOBAHMS IPU3HAKOB, MOJEJNb JIs JEMOHCTPALMHU CUEIUIEHHOTO
HACJIEI0BAHUSI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIipenapar: «Jpo3zoduinay.

[IpakTuyeckas pabora «M3yueHue pe3ynbTaTOB MOHOTHOPUAHOTO CKpPEIIMBAHUS
y IPO30(HITBD.

[Ipaktuueckas pabora «M3yueHue pe3ynbTaTOB JAUTHOPHUIHOTO CKPEIIUBAHUS
y Ip030(UITBD.

Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u  cpeasl npu  (popmupoBaHuM  (PeHOTHUIIA.
N3meHunBOCTh mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC TMpPU3HAKU. Busl
M3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACIIECICTBECHHASI.

MoaudukanronHas  U3MeHYMBOCTb. Ponb  cpeasl B (opMUpOBaHUU
MOAM(PUKAIIMOHHON M3MeHYMBOCTH. Hopma peaknuu mpusnaka. BapuwarmoHHBINH psin
u BapuanuonHas kpuBas (B. Horanncen). CpoiictBa  MOaupUKAITMOHHON
U3MEHYUBOCTH.
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I'enoTnnnueckas n3MeHUYNBOCTL. CBONMCTBA FT€EHOTUITNYECKONM U3MEHUYNMBOCTU. BUIbI
TeHOTUITHYECKONW M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.

KoMmOvHaTtiBHAsT W3MEHYMBOCTh. MeWO3 ¥ TIOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHONW W3MEHYMBOCTU. POlb KOMOMHATHBHOW W3MEHYMBOCTH B CO3JIaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Ipeiesiax 0JJHOro BUA.

MyTanmoHHass ”3MEHYMBOCTb. BUbI MyTaIuii: F€HHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbIEC U UHAYIIMPOBAHHBIE MYTalMU. SIepHBIC U IUTOIUIA3MATUYECKUE MYTalIUH.
Comarnueckue U 1osioBble MyTaluu. [[puurHbl BOBHUKHOBEHUS MyTaluii. MyTareHsl u
WX BIUSHHE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO TMpolecca. 3aKoH
TOMOJIOTHYECKUX PAJIOB B HacyencTBeHHOUM n3menunBocty (H.W. BaBunos). Buesnepnas
W3MEHUYUBOCTh U HACIICICTBEHHOCT.

Onueenemura u 3NULEHOMUKA, POJIb INUSEHEMUYECKUX (PaKmMOopo8 8 HACIe008aHUU
U UBMEHYUBOCMU PEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOB.

JleMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H.W. BaBunos.

Tabmuibl v cxembl: «Bubl ”BMEHUUBOCTHY, «MoaudpukanmoHHass U3MEHYMBOCTD,
«KoMOuHaTHBHAsS HM3MEHYMBOCTH», «Meho3», «OmnomoTrBopeHue», «l'eHernyeckue
3a00J1eBaHUs YelIOBEeKay, «BUIbI MyTaluii».

OO06opynoBaHKe: )KUBBIE U TepOapHBIC IK3EMIUISIPhl KOMHATHBIX PACTEHUM, pUCYHKHI
(poTorpadum) >KUBOTHBIX C PA3TUYHBIMU BUJIAMU U3MEHYUBOCTH.

JlabopaTopHas pabora «lMccienoBaHue 3aKOHOMEPHOCTEW MOIU(UKAIIMOHHON
M3MEHUYUBOCTHU. [locTpoeHME BapHallMOHHOTO PsAJla U BAPUALIMOHHOM KPUBOW.

[IpakTuyeckas padota «MyTtanuu y Apo30Quisl (Ha TOTOBBIX MUKpOIIpenapaTax)y.

Tema 14. I'eHeTHKA YeT0BEeKa

Kapuotun uenoBeka. MexayHapogHas TmporpaMMa HCCIEAOBaHHUS TE€HOMA
genoBeka. MeToabsl M3yYeHHs] TeHEeTHKH YeJIOBEKa: T'eHEaJOTHYeCKui, OJU3HEIOBBIM,
LUTOTCHETUYECKUN, TOMYIALUOHHO-CTATUCTUYECKAN, MOJICKYJISIPHO-TEHETUUECKUM.
CoBpeMeHHOE  ONpEAENICHHWE  T'€HOTUNA:  MOJHOI€HOMHOE  CEKBEHHPOBAHMUE,
F€HOTUIIMPOBaHKWE, B TOM uuciae ¢ nomombto I[II[P-ananuza. HacnencrBeHHbie
3a00IeBaHUsl 4YeJOBEKa. [ €HHbIE W XPOMOCOMHBIC OOJIE3HU 4delloBeKa. bose3sHu
C HACIEJCTBEHHOW MpEIpaclOiOKEHHOCThIO. 3HAYEHUE MEIULIHUHCKON TE€HETUKH
B TMPEJOTBPAIICHUA U JICYCHUW TEHETHYECKUX 3a00JieBaHUN dYeloBeka. Meauko-
F€HETUYECKOE KOHCYJIbTUpOBaHUE. CTBOJOBbIE KIETKHU. [lOHATHE «rE€HETUYECKOTro
rpy3a». DTHUYECKHE aCIeKThl HCCIICOBAaHWN B 00JIACTH pEJaKTUPOBAHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

['enetnueckue  paxTopbl MOBBILLIEHHOU YyBCTBUTEIIBHOCTHU YEeJI0OBEKa
K (U3NYECKOMY W XHUMHUYECKOMY 3arpsi3HCHHIO OKpyXaromed cpenbl. |'eHeTmdeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JleMoHCTpanuu

Tabmuet u cxembl: «Kapuotun uyenoBekay, «MeToabl H3y4YEHUS T€HETUKU
yesoBekay, «I'eHeTuyeckue 3a00JIeBaHUSI YETIOBEKaY.

[Ipaktuueckas padora «CocTaBiaeHUE U aHATN3 POIOCIOBHOM.

17



denepanbhas padouas nporpamma | buosorus. 10-11 kiaccel (yriayOn€HHBIH YPOBEHB)

Tema 15. Cesiekuusi Opranu3mMoB

JlomecTuKanus W CENEeKUHs. 3apOokKIACHUE CEJEKIMU U JTOMECTUKAlHUH. YUYECHHE
H.N. Bapunoa o llenTpax mpouCXOXJAeHUS U MHOT000pa3usi KyJbTYPHBIX PACTEHUM.
Ponp cenekiuu B CO34aHMM COPTOB PACTEHUM M MOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKMX PSJIOB B  HACIEICTBEHHONW  HW3MEHYMBOCTHU
H.U. BaBuiiosa, ero 3HaueHue AJis1 CEICKIIMOHHON PadOTHI.

Metoapsl  ceneKimoHHON  paboThl. MCKYyCCTBEHHBIM OTOOp: MACCOBBIM U
WHIUBUYAIbHBINA. DTanbl KOMOMHAIMOHHON cenekuuu. VcnbiTaHue nmpou3BouTeNeH
1o NOTOMCTBY. OTOOp MO TE€HOTHUITY C TOMOIIBIO OLIEHKU (DEHOTHUIA MOTOMCTBA U 0TOOP
10 TEHOTUITY ¢ ToMouIblo aHam3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METO]I CEIeKIIMOHHON paboThl. PaguanimoHHbi U
XUMUYECKUN MyTareHe3 Kak MCTOYHHUK MYTalluid y KYJIbTYpHBIX (POpM OpraHM3MOB.
Hcnonb3oBaHuEe TE€HOMHOTO pPEIAaKTUPOBaHHUS M MeTonoB pekoMmOumHaHTHhIX JIHK
JUISL TIOJTYYEHHSI UICXOTHOTO MaTepHaa Uil CEJIEKIUU.

[Tonyyenue nosnurmionnoB. BHyTpuBHioBas rubpuauszanus. bau3kopoacTBEHHOE
CKpellluBaHue, Wi HHOpuauHr. HepoACTBEHHOE CKpelMBaHHWE, WM ayTOPHJIMHT.
['etepo3uc u ero mpuuuHbl. Mcnone3oBanue rerepo3uca B cenekiuu. OtnanéHHas
rubpuauzanus. [Ipeononenue Oecrionus MEXKBHIOBBIX THOpUIOB. JloCTHKEeHUS
CEJIEKIINY PACTEHUMN U KUBOTHBIX. «3€1EHAs pesonOYUsL».

CoxpaHeHrE ¥ U3YyUYECHUE TEHETHUYECKHX PECYPCOB KYJIBTYPHBIX PACTCHHH M HX
JTUKUX POJIWYEH MJIS CO3JaHUS HOBBIX COPTOB M THOPHIIOB CEIHCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaneHue u ynpaeieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBIX — JCUBOMHLIX 68  YENAX  YAYYUeHUs
CYWecmsyrowux U CO30aHus HOBbIX NOPOO, JUHUL U KPOCCO8, 6 MOM HUCTe
C NpUMEHEeHUeM COBPEMEHHbIX MemO008 HAYUHBIX UCCLe008AHUL, Nepedosblx uoel u
NepCneKmueHbIX MexHoA02UlL.

JleMoHcTpanuu

[Toprpersr: H.W. Basunos, 1.B. Muuypun, I'.Jl. Kapneuenko, I1.I1. JIykssiHeHKO,
b.JI. Acraypos, H. bopnoyr, /[.K. benses.

Tabnuub! u cxembl: «IeHTPBI MPOUCXOKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSAJIOB B HACIEICTBEHHONW W3MEHYUBOCTHY,
«Metonpl cenexiuny, «OTnanéHnas ruopuausamnusy, «MyrareHesy.

JlaGoparopHas paborta «V3ydueHue COpTOB KyJIbTYpHBIX pPACTEHUH U TOPOJ]
JIOMAIITHUX KUBOTHBIX ).

JlabGoparopHas paboTa «M3yueHre METOI0B CEJIEKIIMU PACTCHUIN.

[Ipaktuueckas padota «IIpuBuBKa pacTeHU.

Okckypeust «OCHOBHBIE METOAbl W JOCTHXKEHHUSI CEJEKIMH PAacCTeHHl W
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO0 (epMy, COPTOUCHBITATEIHHBIM
Y4acTOK, B TEIJIMYHOE XO35HUCTBO, B JAOOPATOPHUIO arpOyYHUBEPCUTETA WU HAYYHOTO
LEHTpA)».
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Tema 16. BuoTexHOJIOTHA ¥ CHHTETHYECKAS] OHOJIOTHS

OOBEKTHI, UCTIOJIB3yEeMbIe B OMOTEXHOJIOTHH, — KIICTOYHBIC M TKAHEBBIC KYJIbTYPHI,
MHUKpPOOPIaHU3MBI, UX XapaKTEepUCTUKA. TpaluliuOHHAs OMOTEXHOJIOTHS: XJIeOoneueHue,
MOJIYYCHUE KHCIIOMOJIOYHBIX MPOIYKTOB, BHHOJEIHE. MUKPOOHOTOTHISCKUN CHHTE3.
OOBEeKTH MUKPOOHMOTIOTHYECKUX TexHoJorui. [IponsBojacTBO Oenka, aMUHOKHUCIOT U
BUTAMUHOB.

Co3nganue TEXHOJIOTMH W HHCTPYMEHTOB II€JICHANIPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHUSI T€HOMOB C IEJIbI0 IMOJYYECHHUS] OPraHW3MOB U HMX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHECS B IPUPOI€ OMOCUHTETUYECKUE MYTH.

Knerounas wunxeHepus. Meroasl KylabTypbl KJIETOK M TKaHEW pACTEHUU H
#UBOTHBIX. KpnoOanku. Comatuueckass THOpuUAN3aLUsa U COMAaTHUYECKUI 3MOPUOTeHE3.
Hcnonb30BaHWE TaluiOWIOB B CEJIEKUMU pPACTeHUM. [lonyueHue MOHOKIOHAIbHBIX
anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX AHMUMeN 8 MeOUyuHe.
HcKycCTBEHHOE  OIUIOJOTBOPEHHUE. PEKOHCTpYKIMSA SAUIEKIETOK W KIOHUPOBAHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTAIlMK SJep KIETOK. TexHonozuu 0300po86/eHus,
KVIbMUBUPOBAHUSL U  MUKDOKIOHAILHO20 — DAZMHONCEHUSl  CEeIbCKOXO3AUCMBEHHbIX
Kyibmyp.

XpoMOCOMHass M T€HHasg WHXeHepusa. VICKyCcCTBEHHBIM CHHTE3 T€HAa |
koHcTpyupoBanue pexkomouHantHblx JHK. Cozoanue mpanceennvix opeanusmos.
JlocTuxkeHns U MepCreKTUBBl XPOMOCOMHOM M T€HHON MHYKEHEPUH. DKOJIOTHUYECKUE U
TUYECKHUE TPOOJIEMbl TEHHOW UHXKEHEPHUH.

Menununckue OuotexHonoruu. I[loctrenomuas nudposas wenunmna. [T1[P-
JMarHocTuka. MeTaboI0OMHBIN aHANIU3, TEHOIEHTPUYECKUIN aHaJIN3 MPOTeOMa YeJIOBEKa
JUIS OLIEHKU COCTOSIHUSI €ro 370poBbs. VCronb30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OmoumkeHnepust g pa3pabOTKU  (PyHIaMEHTaIbHBIX OCHOB
MEJIUIIMHCKUX TEXHOJIOTHH, CO3/aHUsl KOMIUIEKCHBIX TKaHEH COUE€TaHHEM TEXHOJOTH
TpéXxMepHOro  OwonpuHTMHra ©u  ckabdonauHra g pemieHus  3ajad
MEePCOHATU3UPOBAHHON MEAUIVHBI.

Co3nanue BEKTOPHBIX BAKIMH C 1IEJbI0 00eCTeueHUs KOMOUMHUPOBAHHOM 3alUThI
oT BO30OyAUTENICH OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-coxepskamux BHUPYCOB, BBI3BIBAIOIMIUX OCO0O OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KMBOTHBIX.

JlemoHcTpanuu

Tabmuubr u cxemsl: «lcmonp30BaHre MUKPOOPTAaHM3MOB B  TPOMBINIIICHHOM
MPOM3BOACTBEY, «KileTouHas nuxxkeHepus», «I'eHHast uHXXeHepus».

JlabGoparopHas padota «M3ydeHue 00beKTOB OMOTEXHOJIOTHI.
[TpakTrdeckas pabota «IlomydyeHne MOTOYHOKHUCIIBIX PO TYKTOBY.
Okckypceuss  «buoTexHOMOrMsST —  BaKHEWIIAs  MPOW3BOJAUTEIIbHAS  CHIIA

COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».
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11 KJIACC

Tema 1. 3apoxaeHue u pa3BUTHE IBOJTIOIMHOHHBIX NPeACTABJIeHUI B 0M0J10Tr UM

OpomonnonHas teopus Y. lapeuna. [Ipeanocbuikn BOSHUKHOBEHHS JAPBUHU3MA.
JKu3znb 1 HayuyHas aearenbHocTh Y. JlapBuHa.

JIBrokymie cuiibl 3BoJitonnu BuAoB mo Y. [lapBuny (BbICOKAass MHTEHCUBHOCTD
Pa3MHOXEHUSI OPraHU3MOB, HACJIEACTBEHHAs! K3MEHYMBOCTh, O0OpH0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunternueckoit teopuu sBomonuu (CTI). HeiirpansHas Teopus
sBostoniud. CoBpeMEeHHast 3BOJIIOIMOHHASA OMOJIOTHA. 3HAUCHUE IBOJIOLMOHHON TEOPUHU
B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHcTpanuu

IToptpetsl: Apucrorens, K. JIuanen, JK.b. Jlamapk, 3.0K. Cent-Unep, XK. Krosbe,
Y. JapsuHn, C.C. YUerBepukos, .M. HImaneraysen, Jx. Xonaeitn, [1.K. benses.

Tabmuupbl u cxembl: «CucreMa xuBor npupoasl (no K. Jlunuer)», «JlectHuna
KUBBIX cyuiecTB (mo Jlamapky)», «MexaHnusm QOpMHUpPOBaHUS MPUCIIOCOOIEHUMN
y pacteHuil u xuBoTHbIX (1m0 Jlamapky)», «Kapra-cxema MmapipyTra myTemiecTBUs
Y. Mapsuna», «Haxoaku Y. {apsuna», «Popmbl 00psOBI 3a CylIeCTBOBaHHUE», «[10pobI
roiayoeit», «MHorooOpa3ue KyJabTypHBIX (opM KamycTb», «llopoasl goMamHuX
KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BuaoB (o Y. J[lapBuny)», «Cxema
COOTHOILIEHHS JBHKYIIMX CHJI 3BONIOUUN», «OCHOBHBIE TOJOKEHHSI CHHTETHUYECKOU
TEOPHUH BOJIIOLIAN.

Tema 2. MuUKpo3BoOIIOIUSA U €€ pe3yabTaThl

[Tonynsuus Kak 37eMeHTapHask €IMHULIA 3BOTOUUU. COBpEMEHHBIE METOIbI OLIEHKU
IEeHETUYECKOr0 pa3HoOoOpa3usi W CTPYKTypbl mnonyisuuid. W3meHenune reHodoHIa
NOMYJISIUMKA  KAaK DJIEMEHTApHOE SBOJIOLIMOHHOE SBJICHHE. 3aKOH TI'€HETUYECKOTO
paBHoBecus [[x. Xapau, B. BaiinGepra.

DOnemMeHTapHble (DAKTOPBI (IBUXKYIIHME CUJIbI) IBOIIOIUU. MyTallMOHHBINA MpoLecC.
KoMmOuHaTtuBHass u3MeHUMBOCTh. Jlpeilp TeHoB — ciydailHble HEHaINpaBJIEHHbIE
W3MEHEHHMS 4YacToT ayuiened B momyisamusax. Oddext ocHoBarens. Iggexm
oymwinounoco 2opaviwka. CHUdCeHue 2eHemuyecko20 pasHooopasus: NpUuduHsl U
cneocmeus. Ilposenenue sgpgpekma Opeiigha 2eHo8 6 OONLUIUX U MANbIX NONYIAYUSX.
Murpauuu.  M3onsuus — nomynsiuuid:  reorpaduueckas  (MPOCTpaHCTBEHHas),
OuoJsioruyeckast (pernpoayKTHBHAs).

EcTtecTBeHHBII 0TOOp — HANIPABJISIONIHMA (haKTOP IBOTIOITH. DOPMBI €CTECTBEHHOTO
oTOOpa: JABWXKYIIUNA, CTAOMIM3UPYIOIIMNA, pa3pblBatolvil (Au3pynTuBHbIA). IlomoBoil
0T00p. Bo3HUKHOBEHNE U 3BOTIONHS COL[UATIBHOTO MOBEICHUS )KUBOTHBIX.

[Ipucnoco0i1eHHOCTh OpraHu3MOB KaK  pe3yJbTaT  MHKPOIBOJIOLHUU.
Bo3HukHOBeHHE MpHucnocoOaeHui y opraHu3MoB. ApomMopdo3bl M HAMOAJANTaLUU.
[Ipumepsl nmpuCIOCOOIEHUN y OpPraHU3MOB: MOpPQoJOTHUYECKHE, (U3HOJIOTUUYECKUE,
OMoxuMHYeCcKue, noBegeHueckre. OTHOCUTEIbHOCTD MPUCIIOCOOIEHHOCTH OPTaHNU3MOB.
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Bun, ero xkputepunm u CcTpykTypa. BumooOpa3oBaHume Kak pe3ynbTar
MUKpOsBoIOIMHU. M3osius — kioueBol ¢gaktop BumooOpazoBanus. [Iytu u crocoObl
BHUJ1I000pa30BaHMUS: aJIONAaTPUYECKOE (reorpaduueckoe), CUMITATPUYECKOE
(9KOJIOTHUYECKOE), «MTHOBEHHOES» (TOTUIUIONAU3ANNs, THOpuan3amus). JmuTeasHOCTh
HBOJIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHUUECKOTO pa3HO00pasusl.

Ponb sBoMONMOHHON OHONOrMH B pa3pabOTKE HAayYHBIX METOJOB COXPaHEHHS
OouopazHooOpasusi. MUKpPOIBOJIONMS M KOABOJIOIUS MMAapa3uTOB M HMX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOHUMBOCTU K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCcTpanuu

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

Tabnuupl u cxembl: «MyTallMOHHAS! U3BMEHUNUBOCTBY, «IlOMyNsIIIMOHHAs CTPYKTYypa
Bunma», «Cxema mposiBIeHusi 3akoHa Xapau—BaitHOepra», «JIBmkyiue Cuibl
IBOJIIOLIUMY»,  «OKOJOrMYecKas H30Js1Us  TOMyJsUMA  CEeBaHCKOW  (openmy,
«I'eorpaduueckasl M30JALMS JIMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHHULBI J1aypCKOil»,
«IlonynsIIIMOHHBIE BOJIHBI YWCIEHHOCTH XUIIHUKOB M KepTB», «(Cxema nelcTBUs
€CTeCTBEHHOTro oTOopa», «Dopmbl 00pbOBI 3a cyliecTBoBaHUEY, «HIyCTpUaIbHBIM
MenaHu3M», «KuBpie uckonaempiey», «lIOKpOBUTENBCTBEHHAsT OKpPACKa >KHUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKMUBOTHBIX», «DU3MONOTMYECKHE  aJanTalun,
«IIprcnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTBY, «Kputepuu Buga», « Buasl-
nBonHukM», «CTpykTypa BHJa B mpupone», «CrnocodObl BHA000pa30BaHUSY,
«T'eorpaduueckoe BHUJI000pa30BaHWE TPEX BHUAOB JAHABILEH», «IKOJIOTHYECKOE
BUJI000pa3oBaHue BUAOB cUHMI, «llomummonasl pacteHuit», «KamycTtHo-peneuHbii
ruOpUI.

OO0GopynoBanue. repOapuu pacTeHUM, KOJUIEKIMM HACEKOMBIX, yydelia MTUIl U
3Bepeil C MpUMepamMH pa3IUYHBIX MPUCIOCOOTICHHM, dydena NTHUIl U 3Bepei pa3HBbIX
BUJIOB, repbapuu pacTeHUH OJU3KUX BUIIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOaMHU.

JlaGoparopHas paboTa «BrIsiBIeHHE U3MEHUHUBOCTH Yy 0COOEH OJHOTO BUA.

JlabopaTtopHas pab6ora «lIpucmocobiieHuss OpraHu3MOB W WX OTHOCUTEIbHAs
1e71eCO000pa3HOCThY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 1O MOP(OTOTUIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoOTIOIUA U €€ pPe3yJIbTaThl

Meroabl u3ydeHus: Makpod3Bojtouud. llaneoHTonorudyeckue MeETOAbl H3yUEHHS
sBosroninu. Ilepexonupie GopMbl U PpuIOreHEeTHYECKHUE PSIIbl OPTaHU3MOB.

buoreorpaduueckue Meroabl u3ydeHus sBomonuu. CpaBHeHue Quopsl U (payHbI
MaTEepUKOB M OCTpoBOB. buoreorpaduyeckue obGnactu 3emin. Buabl-sHIeMuku u
PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(POJOTUUECKHUE METOAbl H3YUCHHS
IBOJIIOLMU. ['€HeTHYEeCKHME MEXaHU3Mbl OJBOJIOLMU OHTOTE€HE3a W  IOSBIICHUSA
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJOTMYHbIE OpraHbl. PyaumMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETHYECKHE, OMOXMMHYECKHE U MAaTeMaTUYECKUE
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METO/Abl M3yYEHHs] BBOJIOUMHA. ['oMosiornuHble TreHbl. COBpPEMEHHBIE METOJIbI
MOCTPOEHUS (PUITOTEHETUYECKUX JEPEBHEB.

XPpOMOCOMHBIE MYTallUH U IBOJIIOLUS TEHOMOB.

OO6mue 3aKkOHOMEpHOCTU (TIpaBWiIa) HBONIOUUU. [lpunyun cmeHvl @GYHKYULL.
HeoOpatumocTts »3Bomtonuu. ApjantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHcTpanuu

[Toptpets: K.M. bap, A.O. KoBanesckuii, ®. Mromnep, O. 'ekkens.

Tabmuubl 1 cxembl: «DWIOTEHETUUECKUN PsiA  JIOMIAAn», «APXEONTEPUKCH,
«3Bepo3yobie smeps», «Creronedansy, «Punnodpursny, «CeMeHHbIE TATOPOTHUKID,
«buoreorpaduueckue 30861 3eMitn», «/peid KOHTUHEHTOBY, «PenukTo», «HauanbHbie
CTaJuu SMOPUOHAIBHOTO PA3BUTHSL TMO3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTMYHBIE U
aHAJIOTUYHbIE OpraHbl», «PyaumeHTh», «ATaBU3MB), «XPOMOCOMHBIE HAOOPHI
yelioBeka W ImMMIaH3e», «lJaBHble  HampaBieHHs — dBomoIun»,  «OO0mme
3aKOHOMEPHOCTH 3BOJIFOLII.

OOopynoBaHMe: KOJUIEKIUHM, TrepOapuu, MYJSDKM HUCKONAeMbIX  OCTaTKOB
OpraHU3MOB, MYJSKA TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTApHBIX OPraHoB U
aTaBU3MOB, KOJIJIEKIIUH HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHne U pa3BUTHE KU3HU HA 3emJie

Hay4nble runoTe3sl NporuCXoKIeHUs KU3HU Ha 3emiie. AOMOTEeHE3 U MaHCIePMUSL.
JloHayuyHble TpEACTaBICHUS O 3apOXKIACHUU >KU3HU (KpeanumoHusm). [wumoresa
IIOCTOSIHHOTO CaMO3apOXICHUsS KU3HU U €€ onposepxkenue onbitamu O. Penn,
JI. Cnannanmanu, JI. Iactepa. IIpoucxoxaeHue sxu3Hu U aCTPOOHOIOTHS.

OcHOBHBIE 3Tanbl HEOpraHWYeckoi 3Boitonuu. [lnanerapHas (Teojoruyeckas)
HBOMIONUS. XUMHYECKasi SBOJIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BEIECTB
n3 Heopranumdeckux. Omeir C. Muminepa u ['. HOpu. OO6pa3oBaHue NOJUMEPOB
u3 MoHoMmepoB. KoaniepBatnas runote3a A.M. Onapuna, rumnore3a nepBUYHOro OyJiboHa
JIx. XonneiHa, reHeTudeckas runore3a I'. Mémnepa. Pu6o3umel (T. Uek) u runoTesa
«vupa PHK» V. I'unbepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Hctopusa 3emnn m meronpl €€ u3ydyeHus. Mckomaemple OpraHHMYecKue OCTATKHU.
['eoxponosorust u e€ wmetonbl. OTHOCUTENbHAsE W AOCOJIIOTHASI TEOXPOHOJIOTHS.
['eoxpoHOOrMYecKas MKaja: 30Hbl, 3pbl, IEPUOIBI, STTOXH.

HauvanbHble 3Tanbel opranndeckou 3Bostouuu. [losiBieHue M 3BOMIOIMSA MEPBBIX
KJIETOK. DBoJtonus MeTabonn3ma. Bo3HuKkHOBeHHE TIepBbIX dKocucTeM. COBpEeMEHHbIE
MUKpPOOHBIC OHMOIJIEHKM KaK aHaJOT MEpBBIX Ha 3emie cooOlmiecTB. CTPOMATOIMUTHI.
[IpokapuOThI U SYKAPUOTHL.

[Ipoucxoxnenne »3ykapuoT (CUMOWOTEHE3). DBOJIOIMOHHOE MPOUCXOKICHHE
BUPYCOB. [IponCXOkK/I€HNE MHOTOKJIETOYHBIX OPraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX
rpyNI MHOTOKJIETOYHBIX OPraHW3MOB.

OcHOBHBIE OTalbl SBOJIONMHA BBICIINX pacTeHuil. OCHOBHBIE apOMOPQO3bI
pacteHuid. Beixon pacrenui Ha cymy. [losBiaeHHe CIIOPOBBIX PACTEHUNM M 3aBOCBAHUE
umu cymn. CeMeHHbIe pacTeHus. [IponcxoxaeHne HBETKOBBIX PACTEHUM.
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OcHOBHBIE 3Tallbl 3BOJIONUH KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSBIIEHUE COBPEMEHHBIX THUIIOB.
[lepBbie xopaoBble KUBOTHBIE. JKu3Hb B BOoje. OBOMIONUSA MO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentuwinid. [IporcxoxaeHne MICKONUTAOMINX U TTHII.
[Mpunuun xmoyeBoro apoMopdosa. OcBoeHHE OECIO3BOHOYHBIMU U TO3BOHOYHBIMU
YKUBOTHBIMHU CYIIIU.

Pa3BuTHne xu3HM Ha 3eMiie MO 3paM U MEpUOJaM: apXeu, MPOTEPO30il, MaIeo30M,
Me3030M, KaitHo301l. OOIas XapakTepuCTHKa KIMMaTa U T'eOJOTUYECKHUX IMPOIIECCOB.
[losiBneHue M pacuBeT XapaKTePHBIX OPraHU3MOB. YTJIEOOpa3oBaHUE: €ro yCIOBUS U
BJIMSIHUE Ha Ta30BBIM cOCTaB aTMOC(hEPHI.

MaccoBble BBIMUPaHHS — DKOJOTMYECKHE KpU3UCHI mpouuioro. I[lpuuuHbel H
CJIIEICTBHSI MAacCOBBIX BbIMUpaHUl. COBPEMEHHBIM 3KOJIOTMYECKHM KPHU3UC, €ro
oco0enHoctu. [IpobneMa coxpanenus OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHasg cucTteMa opraHudeckoro wwupa. llpuHnmnsl kinaccupuxkanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKNE IPYIIIBI OPraHU3MOB.

JleMoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanwy, JI. [lactep, M1.1. Meunukos, A.. Onapus,
Jx. Xongein, I'. Mémnep, C. Muutep, I'. FOpu.

Tabmuier 1 cxembl: «Cxema ombita ®@. Penu», «Cxema ombita JI. Ilactepa
10 U3YYEHUIO CaMO3apOXKICHHUS KU3HN», «Cxema onbita C. Muepa, . FOpw», «3tansl
HEOPraHUYECKOM H3BoOInn», «['eoxpoHonormyeckas mkanay, «HavanbHble 3Tarbl
OpraHU4ecKoil 3BoIOLUN», «Cxema 00pa3OBaHMs 3YKAPUOT MYyTEM CUMOHMOTEHE3a»,
«CucteMa >xuUBOW TpUpoAbl», «CTpoeHue BHpyca», «ApoMop(o3bl pacTEHHUII»,
«Punnopute», «OAHOKIETOUHBIE BOAOPOCIN», «MHOTOKIETOYHbIE BOJOPOCINY,
«Mxwm», «llamopotHukn», «l'omocemenHsle pacteHus», «Oprasbl [BETKOBBIX
pacteHui», «CxemMa pa3BUTUS KUBOTHOTO MHPa», «APOMOPGO3bl KHUBOTHBIXY,
«IIpocreiimme», «Kumeunonomoctueie», «llnockne yepBm», «YUneHHCTOHOTHEY,
«Pwi10BI», «3emHOBOAHBIEY, «lIpecMmbikaronuecsy, «lITuib, «MIIEKOTUTAIOIINEY,
«Pa3BUTHE XU3HM B apXEUCKOM 3pe», «Pa3BUTHE JKU3HU B IMPOTEPO3OKMCKOU 3PE,
«Pa3BuTHE XU3HM B IAJICEO30MCKON 3pe», «Pa3BuThe KXHU3HU B ME3030HMCKOU 3pE,
«Pa3BuTHE KW3HU B KalTHO30MCKOU 3pe», «CoBpEMEHHAasl CUCTEMa OPTaHUYECKOTO
MUpPay.

OOGopynoBanue: repOapyuu pacTeHUI Pa3IUYHBIX OTJEIOB, KOJUICKIIMM HACEKOMBIX,
BJIQXKHBIC TIPernapaTbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIMM HTJIOKOXKHX,

CKEJIETBI ITO3BOHOYHBIX KUBOTHBIX, Uy4esa IITUL U 3BEPEH, KOJUIEKIIMU OKAMEHEIIOCTEM,
MOJIE3HBIX UCKOMAEMBIX, MYJISI)KH OPTAHUYECKUX OCTATKOB OPTaHU3MOB.

BuprtyanpHas nabopaTtopHas pabora «MopenupoBanue onbiToB Mmmnepa—tOpu
M0 U3YYCHUI0O aOMOTEHHOTO CHHTE3a OPTaHWYECKHUX COCAMHEHUH B TEPBUYHOU
aTMocdeper.

JlaGoparopHas pabota «M3yueHre U ONMUCAaHME MCKOIMAEMBIX OCTATKOB JIPEBHUX
OPraHu3MOB.
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[IpakTnueckas pabGota «M3yueHue 0OCOOEHHOCTEH CTPOCHHUS PACTEHUH Pa3HBIX
OTJEIIOBY.

[Ipaktnueckass pabora «l3ydyeHune o0coOOEHHOCTEW CTPOEHHUS TO3BOHOYHBIX
AKUBOTHBIX.

Tema 5. IlpoucxoxaeHue 4ea10BeKa — AHTPOINIOTeHe3

Paznensl v 3a1aun anTponosioruu. MeToasl aHTPONOJIOTUH.

CraHOBIIEHHME TPEJICTABICHUA O TMPOUCXOXKIACHUH 4YEJIOBEKa. PenurnosHsie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBo yenoBeKka € KUBOTHBIMH. (CHCTEMAaTHYECKOE ITOJIOKEHHE YEJIOBEKA.
CBuIeTENHCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEIHLHO-MOP(OIOTrHYECKHE,
aMOpuoJIorHYecKue, (HU3n0I0ro-OMoXUMHIECKUEe, ToBeaeHYecKrue. OTINYUS YeT0BeKa
OT JKUBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3Burtne
TOJIOBHOT'O MO3ra ¥ BTOPOW CUTHAIIBHOW CUCTEMBI.

JBmwxymue cuibl ((pakTopbl) aHTpOINOreHe3a: OHOJOTMYECKHE, COLMAJIBHBIE.
CooTHolieHne OMOJIOTMYECKUX U COLIMATIBHBIX (PAaKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJAMM AaHTPOINOreHe3a. PaHHHME 4YenoBEKOOOpa3Hble O00E3bsIHbBI
(IPOKOHCYJIBI) U paHHUE TOHTU[BI — OOIIME TMPEAKH UYETOBEKOOOpa3HBIX 00€3bSIH U
JMoe. ABCTPaJONUTEKH — JBYHOTHE IPEAKH JIIOAEH. YeloBEeK yMenbli, IEpBbIE
W3TOTOBJICHUSI OpyAuN TpyAa. YUemoBeK MNPAMOXOISIIMNA U IEPBBIM  BBIXOJ JIHOJEH
3a npenensl Appuku. UenoBek reiinenpbOeprckuii — 00U NpeoK HeaHIepTaaIbCKOTOo
YEJI0BEKA U YEJIOBEKA Pa3yMHOI0. YeTOBEK HEAHIEPTAIbCKUM KaK BUJI JIIOJIEW XOJIOJHOTO
KInMara. YemoBeK pasyMHBIA COBPEMEHHOTO THUIA, JEHUCOBCKUU YEJIOBEK, OCBOCHHUE
KOHTHMHEHTOB 3a npeaenaMu Adpuku. [laneoreHeTrka u najneoreHoMHKa.

OBOJIONMST COBPEMEHHOTO uesoBeka. EcrecTBeHHBI OTOOp B  MOMYJISIUSAX
yenoBeka. MyTanMoHHbIN nporiecc U noiuMopdusm. IlonmynasuuonHsie BOJHBI, Apend
T€HOB, MUTpaLUs U «3(P(PEKT OCHOBATENS» B MOMYJISALUAX COBPEMEHHOIO YEJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bosbmme pacel:  eBponeougHas
(eBpasmiickas), aBCTpajlO-HErpOMJIHAA (SKBAaTOpUAJIbHAs), MOHTOJOUJHAs (A3MATCKO-
aMepuKaHckas). BpemMs M nyTH paccelleHHs 4elloBeKa II0 IulaHeTe. EJMHCTBO
yenoBedyeckux pac. Hayunas HecocrosiTenbHOCTh pacu3ma. [IpucnocoOieHHOCTh
YeJIoBeKa K pa3HbIM YCJIOBHUSIM OKpYyXkarollel cpenbl. BiusHue reorpaduyeckoit cpeabl
u apetida reHoB Ha MOP(HOIOTHIO U (HU3UOJIOTHIO YETTOBEKA.

MexauCIUIUIMHAPHBIE METOIbI B (U3HUeCcKoi (OMOIOTMYeCKOl) aHTPOTOJIOTHH.
OBOJIFOLIMOHHAS. AHTPOMNOJIOTUS M IMAJICOAHTPONOJIOTUSI YEJIOBEUECKUX TOIMYJISLNN.
buoconmaneHble HCCAEAOBaHUS NPUPOABI 4YesloBeKa. lcciiemoBaHue KOIBOJIOLUU
OMOJIOTMYECKOTO U COIMAIBHOTO B UEJIOBEKE.

JemoHcTpanuu

[Toprpetsr: Y. lapsun, JI. Jlukn, A.4. Porunckui, M.M. I'epacumos.

Tabmumer 1 cxembl: «MeTOJbl aHTPOMOJOTHNY, «['OJIOBHOM MO3r YEIIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKEJIeT ueJoBeKa U  CKEJNeT UIMMIIaH3e»,
«PyIuMEHTBl M aTaBU3MbD», «/[BHKyIIME CHUJIBI aHTPOINOIrEHE3a», «IBOJIOLMOHHOE
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JPEBO YEIIOBEKAY, «ABCTPAIIONUTEKY, «UeloBeK yMenblil», «HenoBek NpsaMOX0IInii»,
«/lenucoBckuii yenosex» «Heanaepranbipy, «KpomanboH1b, «[Ipeakn demoBekay,
«Tarbl 3BOIIOIUH YeIOBeKay, «Packl yenoBekay.

O6opyoBaHME: MYJSDKA OKaMEHENIOCTEeH, MPeIMETOB MaTepHAIbHON KYyJIbTYpHI
MPEKOB YeNioBeKa, penpoaykuuu (doTtorpadun) KapTUH ¢ MHQPOJIOTHYESCKUMHU U
OMONEHCKUMH  CIOKETaMH  MPOUCXOXKICHUS  4YeloBeka, (ororpadun  Haxol0K
MCKOIAeMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENIb Yepera YeloBeKka 1 yeperna
HIMMIIAH3€, MOJIeNIb KHUCTU 4YeJIOBeKa M KHCTH LIMMIIaH3€, MOJENIM Topca IPEIKOB
YeJIoBeKa.

JlabopaTtopHas pabora «V3ydueHne ocoOEHHOCTEH CTPOEHHS CKelleTa 4YesOBeKa,
CBSI3aHHBIX C MPAMOXOKICHUEM.

[IpakTnueckas pabota «3ydueHne 3K0JOTHYeCKUX alalTalliil YEIOBEKay.

Tema 6. Dkosoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHUu3MOB H
HAJ0PraHM3MEHHbIX CUCTEM C OKPYKAKOLIEH Cpeao

3apokaeHue W pa3BuTHe dkoyioruu B Tpynax A. I'ymbompara, K.®. Pyibe,
H.A. CeBepuona, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3nienbl 1 3a71a4i 9KOJIOTHH.
CBs3b 2KOJIOTUM C APYTMMHU HayKaMH.

Metoasl skosoruu. IloneBeie HaOMIOACHUSA. OKCIEPUMEHTHI B  SKOJIOTHU:
IIPUPOJIHBIC U JTabopaTopHble. MoIeTMpoBaHKUE B AKOJIOTUH. MOHUTOPHUHT OKPYKaIOIICH
Cpebl: TOKAJIbHBINW, PErHOHATBHBIN U TJI00aTBHBIIH.

3HaYCHHUE PKOJOTUYECKUX 3HAHUH JIJISI YeJIOBEKA. DKOJOTHYECKOE MUPOBO33PEHHUE
Kak OCHOBa CBsi3€M 4esoBeyecTBa C npupoaol. DopmMupoBaHHE HKOJIOTMYECKON
KYJBTYPbI U 9KOJIOTUYECKOW TPaMOTHOCTH HACEJICHUSI.

JleMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K.®. Pynse, H.A. CeBeprios, 3. I'ekkensb, A. TeHcnu,
B.H. Cyxaués.

Tabmuibel u  cxeMbl: «Pa3genbl skojiorum», «MeToasl skojiorun», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEN CPEIbDY.

JlaboparopHas paboTa «M3ydeHue MeTo0B SIKOJIOTMYECKUX UCCIEIOBAHUI.

Tema 7. OpranusMsl 4 cpeaa oOMTaAHUS

Okojorudeckre (akTopbl M 3aKOHOMEpHOCTH uX JaeiictBus. Knaccudukanus
IKOJIOTHYECKUX (AaKTOPOB: aOMOTHYECKHE, OMOTHYECKHe, aHTpornoreHHelie. OOmue
3aKOHOMEPHOCTH  JAEHCTBHUS  dKojoruueckux (axrtopos. I[lpaBuno MuHHMyMa
(K. Impenrens, 0. JIubux). TomepaHTHOCTb. DBPHOMOHTHBIE M CTEHOOHMOHTHBIC
OpTraHU3MBbl.

AbGuotnueckue (axtopbl. CBeT Kak sKojorudeckuii daktop. JleiicTBue pa3HBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHWU3MbI. DKOJOTHUYECKHUE TPYMIbl PACTCHUU U
KUBOTHBIX IO OTHOIICHUIO K cBeTy. CUTHaNIbHAs poJib cBeTa. DOTOMEPUOIN3M.

Temneparypa kak sKonorudeckuit pakrop. JleiicTBue remMmneparypbl Ha OpraHU3MBbl.
[IoMKMIOTEpMHBIE U TOMOWOTEPMHBIE OpPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpTraHU3MBbl.
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Bnaxnocte kak  skonormueckuit  ¢daktop. [Ipucmocobnenust  pacTeHHit
K ToJJiep>KaHuio BojHOro Oananca. Kiaccudukanusi pacTeHUi 10 OTHOIIIEHUIO K BOJIE.
[TpucnocoOneHust >KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXHUMA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3YIIHAs, MOYBEHHAs,
rIyOMHHAs MOANOYBEHHAsI, BHyTpUOpTaHu3MeHHass. DU3NKO-XUMUYECKUEe 0COOEHHOCTH
cpen obutanus oprannu3mMoB. [IpucnocobaeHust OpraHu3MoB K )KM3HHU B Pa3HBIX CPEAax.

buonornueckue putmel. BHenane n BHyTpeHHHE pUTMBI. CYTOYHBIC U TOIUYHBIC
putMbl. [Iprucnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM JKU3HH.

XKuznennsie popmbr opranu3moB. [lonsarne o xuzHeHHOU (opme. Ku3HEHHBIC
dbopMbl pacTeHHil: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPABBI,
ONHOJICTHHE TpaBbl. JKU3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOWOHTHI, TEOOWOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnueckue ¢dakTopel. Bumabl OMOTHYECKHX B3aMMOJIEHCTBUI: KOHKYPEHIIUS,
XHUIIHAYECTBO, cUMOMO3 U ero ¢opmel. [lapasutusm, Koomeparus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxyieOHW4YecTBO). HeTtpoduueckue B3auMoaecTBust
(Tonmmueckue, dopudeckue, dhadpuyeckue). 3HaUeHUE OMOTUYECKUX B3aUMOJICUCTBUI
JUISL CYIIECTBOBaHHUS OpPraHU3MOB B cpene oOurtanus. [IpuHIMI KOHKYPEHTHOTO
UCKITFOUCHHUS.

JleMoHCTpanuu

Tabmuubr u  cxembl: «Dxoyorudeckue (paxtopb», «CBETOBOM  CIEKTPY,
«IKOJOTUYECKHAE TPYMNMbl KXKUBOTHBIX 1O OTHOIICHHWIO K CBETY», «TeIIoKpOBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIE», «DU3MOJIOTHYECKUE  aJlanTaluu
KHUBOTHBIX», «Cpeapl 0OOMTaHMs OpraHu3MOBY, «bronornueckue puTMely, « Ku3HEeHHbBIE
dbopmbl  pacteHuit», <« KuszHeHHble ~ (GOPMBI  JKUBOTHBIX»,  «IDKOCHUCTEMA
IIMPOKOJUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOWHOTO Jecay, «llemu mnuTanus»,
«XunranaectBoy, «Ilapazutuzmy, «Konkypenmmsy, «Cumonosy, «KommeHcammuzm.

Ob6opynoBanue: repoapruu pacTeHU M KUBOTHBIX, PUCIIOCOOIEHHBIX K BIUSHUIO
pPa3IUYHBIX JKOJIOTHYECKUX (PAaKTOPOB, repOapuu CBETOIIOOMBBIX, TEHETIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHM, CBETONIOOMBBIC, TEHENIOOWBBIE W TEHEBBIHOCIHBBIC
KOMHATHBIE pacTeHHs, TepOapuu W KOJUICKIMU TETUIONIOOMBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMYMBBIX PpPACTEHUN, 4Uydesla TMTUIl U 3Bepei, repOapuu pacTeHMUIA,
OTHOCSITUXCS K TUTpoduTaM, kcepoduram, Me3opuram, KOMHATHBIE PACTEHUS JTAHHBIX
TPyNI, KOJUICKIINH KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpeliax, repdapuu U KOJUICKITUN
pacTeHWii M >KMBOTHBIX, OOJIAAIONIMX YepTaMU MPHUCIOCOOJICHHOCTH K CE30HHBIM
W3MCHEHUSIM YCIIOBUW KU3HU, TepOapuyl M KOJUICKIIMM PACTCHUM M IKUBOTHBIX
Pa3TUYHBIX KU3HEHHBIX (OPM, KOJUICKIIMH >KMBOTHBIX, YYaCTBYIOIIMX B Pa3JTHYHBIX
OMOTHYECKHUX B3aMMO/ICHCTBHSIX.

JlaGopatopHas pabGoTa «BbIsBICHHE NPUCTIOCOOIECHUI OPraHU3MOB K BIMSHHUIO
CBETa».

JlabopaTtopHas paGora «BbIsiBIeHHe MPUCTIOCOOTICHU OPraHU3MOB K BIIHMSHUIO
TEMIIePaTypPhI».

JlabopaTopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
OOUTaHUSY.
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Tema 8. Ikos10rusi BUAOB U NOMYISIIUI

DKOJIOTUUECKHE XapaKTEPUCTUKU Momyisiuu. [lomynsius kak Ouosiormueckas
cucrema. Poip HEOZHOPOTHOCTH Cpebl, (PU3NYECKUX OapbepoB U 0COOEHHOCTEU
Oouonornu BUAOB B (OPMUPOBAHMU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJISIIHIA.
OCHOBHBIE NOKA3aTeNN MOIMYJISIUU: YACIEHHOCTb, IUIOTHOCTh, BO3PACTHAS U IOJIOBAA
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIMSL.

DKoJsiornyeckass CTpykrypa mnomyiasuuud. OLeHKa YHCIEHHOCTH MOMYJISLHUU.
JlvHamuka nonmyisanMuM M €€ peryisauus. DHOTHYECKMH IMOTEHIHMAN MOMYJIALMH.
MopenupoBanue auHaMHMKHA mnonynsuud. Kpusble pocTa 4YHMCIEHHOCTH NOMYJIALIMU.
KpuBbie BbikUBaHUA. Perynsiys 4MCIeHHOCTH OMYIALNNA: POib (PAKTOPOB, 3aBUCSILIUX
Y HE 3aBUCSIINX OT IUIOTHOCTH. DKOJIOTHYECKUE cTpaTerun BUuIoB (- u K-ctparerun).

[TonsiTue 00 3Ko0IOrMUEcKOr HUlle BUa. MectooouTanue. MHOrOMepHasi MOJIEb
skosiornyeckon Humm Jk.M. XarumHcoHa. Pa3Mepbl 3KOJIOTMYECKOW  HUIIH.
[loTeHuManbHas U peanTn30BaHHAsl HUILIN.

Bup xak cucrema nonysisanui. Apeainsl BUIOB. BUIIBI M X KU3HEHHBIE CTPATETUH.
DKOJIOTHYECKHE DYKBUBAJICHTHI.

3aKOHOMEPHOCTU MOBEACHUS M MHUIPAlMi KUBOTHBIX. buoliornueckne MHBa3UH
qy>KEPOJIHBIX BUIOB.

JleMoHCTpanuu

[Toptpert: Ixx.1. XaTunHCOH.

Tabmuubl W cXeMbl:  «OKOJOTMYECKHE  XapaKTEPUCTUKU OIS,
«IIpocTpaHcTBEHHAsI CTPYKTypa HNOMYJsALNNY, «Bo3pacTHele MUpaMUAbl TOMYJISAIIUN,
«CKOpOCTB 3aceIeHHs] IOBEPXHOCTU 3€MIIM Pa3JIMYHBIMU OpraHu3zmammy», «Mozaenb
skosnornyeckor Humu Jx. M. XatuuHconay.

Oo6opynoBanue: repdbapun pacTeHUM, KOJUIEKIUU KUBOTHBIX.

JlabopaTopHas pabota «I[IpucrnocoOaeHust ceMsiH pacTeHUN K pacCEICHUION.

Tema 9. DkoJiorusi c0001IeCTB. IKOJOTHYECKHE CHCTEMBI.

CooO1wecTBa opranu3mMoB. bruoiieHo3 u ero ctpykrypa. CBs3U MEX]1y OpraHu3MaMu
B OMOILIEHO3E.

Oxocucrema kak oTkpeiTas cucrema (A.Jlx. Tencnu). OyHKIMOHATBHBIE OJOKHU
OpraHW3MOB B JKOCHUCTEME: MPOJIYLEHTh, KOHCYMEHTBI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduyeckue 1enu u cetu. Aouotudeckue 0J0ku d3xocucteM. [10UBBI U WUITbI
B SKocHucTeMax. KpyroBopoT BelIeCTB U MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeln SKocHCTeMbl. bruomacca M mpoayKiusa. DKOJIOTHYECKUE
nUpaMUIbl YUCeNl, OMOMACChl U YHEPTHUHU.

Junamuxka sxocucmem. Kamacmpoguueckue nepecmpouxu. Daykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM U WX NPUYUHBI. AHTPOIOTCHHBIC BO3JEHCTBHUS HA CYKIIECCHUMU.
KnumakcHoe cooOiectBo. bruopaznoobpasue v moJHOTa KPyroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTU COOOIIIECTB.

[IpuposiHbIE 3KOCUCTEMBI. JKOCUCEMbBL 03€D U peK. IKocucmemvl mopeu u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, Cmeneu, Ny Cmbitb.
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AHTpOIOTEHHBIE AKOCUCTEMBI. ArposkocucTema. ArpoileHo3. Paznuuus mexnay
aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackast diopa u
dayna. CuHaHTpOmHM3amMsi TOPOACKOW (hayHbl. bronormdeckoe W XO03SMCTBEHHOE
3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (OPMUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBUN  OpPraHU3MOB
B OKocucTeMax. Posib kackaonoeo sghghekma u 6u008-30uduxamopos (Kinouesvlx 6U008)
6 yukyuornuposarnuu sxocucmem. IlepeHOC SHEPTHH U BEIIECTB MEXAY CMEKHBIMU
DKOCUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIIUA M 3KOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U AHTPONIOTEHHBIX BO3/ICHCTBUM.

Mexanuzmvl 6030eticmeusi 3a2psA3HeHUll pasHblX Munoé Ha CyOopeaHu3MeHHOM,
ODP2aHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKONO2UUECKO20
HOPMUPDOBAHUS  AHMPONO2EHHO20  6030elicmeus.  MeTogoorusT ~ MOHMTOPHHIA
€CTECTBEHHBIX U AaHTPOIIOT€HHBIX SKOCUCTEM.

JleMoHcTpanuu

[Toptpet: A.Jlx. Tencnu.

Tabnuupl u cxembl: «CTpyKTypa OHOIIeHO3a», «IKOCHCTEMA IIIMPOKOIUCTBEHHOTO
jeca», «IJKOCHUCTEMA XBOWHOro Jecay, «DOyHKIMOHAIbHBIE TPYIIBl OPraHU3MOB
B 3KOocucTeMe», «KpyroBopoT BelIecTB B dKocucteMmey, «llenu nutanus (macrOumrHasi,
NETpUTHAs)», «IKOJOTUYECKas TMHpaMulia 4Yucen», «IKOJOTHYEeCKas MHUpaMua
onoMaccel», «JKoJorhyeckas mnupamuja osHeprum», «OOpazoBaHue 00J0Tay,
«IlepBuuHas cykueccusi», «BoccTaHOBIEHHE Jieca TOCIE MOXKapa», «IKOCUCTEMA
o3epa», «ArpoleHo3», «KpyroBopoT BEHIECTB M MMOTOK HSHEPIHMH B arporeHO3e»,
«IIpumepnl ypOOIKOCUCTEM.

Oo6opynoBanue: repOapuu pacTeHU, KOJUICKIIMM HACEKOMBIX, uydesia NTHI] U
3Bepeil, repOapuu KyJIbTYPHBIX W JUKOPACTYIIUX PACTEHUN, aKBapUyM KaK MOJEIb
HSKOCHUCTEMBI.

IIpakmuueckas paboma «VI3yduenue u onrucaHmue ypooIKOCUCTEMBD.

Jlabopamophnas _paboma «V3yueHue pa3zHOOOpa3us MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B PA3HBIX AIKOCUCTEMAX).

Ixckypcus « IKCKypCus B THTUYHBIA OMOTE01IeH03 (B 1yOpaBy, OEpe3HsiK, CIbHUK,
Ha CyXOJIOJIbHBIN WJIM MOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKypcusi « IKCKYPCHSI B arpO3KOCUCTEMY (Ha IOJI€ UM B TEIIIMYHOE XO35KUCTBO)».

Tema 10. Buocdepa — rinodanbHasi IKOCUCTEMA

buochepa — oOmemnanerapuas o6ojouka 3eMid, TJA€ CYIIECTBYET WIH
CyILECTBOBaJla KW3Hb. Pa3BuTue mnpeacTtaBieHuil o Ouocdepe B Tpyrnax . 3rocca.
VYuenne B.U. Bepnaackoro o 6umocdepe. O6mactu 6uochepsr u €€ cocran. JKupoe
BEIIeCTBO OUoc(ephl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyuiecTBoBaHusl Ouocheprl. OcobenHoctn Ouochepsl Kak
rno0anpHON 3KocucTeMbl. [/luHamuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOreOXMMHUYECKHE IUKIBI (YyIyiepoja, a3oTa). PUTMUYHOCTH SIBJIICHUM
B Ouocdepe.
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3onansHOCTH OMOchepsl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CyIIH: TYHIIpAa,
XBOMHBIE JIECa, CMEIIAHHbIE U IIMPOKOJUCTBEHHBIEC JIECA, CTENHU, CABAHHBI, ITYyCTHIHU,
TPONMYECKHUE JIECA, BHICOKOrOphbs. Kinmmar, pacTUTENbHBIA U KUBOTHBI MHpP OHMOMOB
CYILIH.

CtpykTypa M (QYHKIUS KMBBIX CHUCTEM, OLIEHKa HUX PECYpCHOro MOTEHIMaNa U
ounochepHbIx QyHKIUHA.

JleMoHCcTpanuu

[Toptpetsi: B.W. Bepnaackuii, J. 31occ.

Tabmumer u cxemsl: «l'eochepst 3emnm», «KpyroBopoT aszora B mpupoe»,
«Kpyrosopor yriepoma B npupoue», «KpyroBopor Kuciopoxa B IIPUPOIE»,
«KpyroBopoT Bojbl B mpupojie», «OCHOBHbIE OMOMBI cyny, «KinmMmarnueckue mosica
3emimm», «Tynapa», «Taira»n, «Cmemanneii Jsecy», «lIIMpOKONTMCTBEHHBIA JECY,
«Crenby, «CaBanHay, «Ilycteiasy, « Tponnmueckuit necy.

OOGopynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIMU YKUBOTHBIX.

Tema 11. YesnnoBek u OKpYy:Kamomas cpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX MpUUYMHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3YIIHOM cpelbl. OXpaHa Bo31yXa. 3arpsi3HeHne BOAHOU cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymenne mousbl. OXpaHa IOYBEHHBIX peECypcoB. M3MeHeHue
KJIMMarTa.

AHTpPOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIM M JKMBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO U )KMBOTHOTO Mupa. OCHOBHBIE PUHLUIIBI OXpaHbl Ipupoasl. KpacHbie
kauru. Oco6o oxpansiemble npupoansie Tepputopun (OOIIT). boranudeckue caasl U
300JIOTMYECKHUE TIapKH.

OCHOBHBIE TNPUHIMUIB YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA M IPHUPOIBI.
PaunonanbHOE MPUPOIONOJIB30BAHUE W COXpPAaHEHHWE OMOJIOrMYECKOro pa3zHooOpasus
3emun. OO1IME 3aKOHOMEPHOCTH TJI00ATBHBIX SKOJOTUYECKUX KpU3ucoB. OCOOCHHOCTH
COBPEMEHHOT'O KpPHU3HUCA U €r0 BEPOATHBIE TIOCIECTBUS.

Pa3BuTre METOOB MOHUTOpPWHIA PAa3BUTUS ONACHBIX TEXHOI€HHBIX MPOLECCOB.
Cucmemubie uccnedo8anus nepexooa K pecypcocobepezaioujeli u KOHKYPeHmocnocoobHou
onepeemuxe. buonocuuecxoe  pasnoobpasue u  obuopecypcvl.  Hayuomanvnvie
uHpopmayuonnsie cucmemvl, obecneyusaroujue 00OCMyn K UHGYOpMayuu no COCMOSHUIO
omoenbHbIX 6U008 u skocucmem. OCHOGbl dKOpeaburumayuy SKoCUcmem u cnocooos
O0opbOBI ¢ buoONnospedcoenusmMuY. Pexoncmpykyus MopcKux u Ha3eMHbIX IKOCUCTIEM.

JleMoHcTpanuu

Tabmuiel 1 cxeMbl: «3arpszHeHre atMocepbl», «3arpsisHeHuE TUAPocheps,
«3arpsi3HeHue nouBb», «llapHukoBbIl 3P dekT», «Ocob0 oxpaHseMble MPUPOIHbBIE
TeppUTOPUN», «Moienu ynpaBisieMoro MUpay.

O6opynoBanue: hoTorpaduu oxpaHsIeMbIX paCTCHUHN U )KUBOTHBIX KpacHo KHUTH
Poccniickont @enepannn, KpacHoil KHUTH perMoHa.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
ITO BUOJIOT'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiauBaeT TpEOOBAHUS K PE3yJIbTaTaM OCBOEHUS O0yYarOIIMMUCS
mporpaMM CpemHero o0mero oOpa3oBaHUS: JIMYHOCTHBIC, METANpeAMETHBIC |
MpEMETHEIE.

B cTpykType JIMYHOCTHBIX pPe3yJbTATOB OCBOCHHUS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CJEAYIONIME COCTABJISIONIME: OCO3HAHHE OOYYAIOIIMMUCA POCCHUICKON
rpakIaHCKOW HJACHTUYHOCTH — TOTOBHOCTHM K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH W
CaMOOTIPE/ICIICHUIO, HAJIMYUE MOTHBAIIMU K OOYyUYEHHUIO OWOJIOTHHU, 1IEeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUM JIMUYHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPaauLMA  pa3BUTUA  OMOJOTMYECKOTO  3HAHMS, TOTOBHOCTH
U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCSA B CBOEH JEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMHM, MPUCYIIUMH CHCTEME OUOJOTUYECKOTO OOpa3oBaHus,
HaJMyue MPABOCO3HAHMS DKOJIOTUYECKOW KYJIbTYpbl, CIIOCOOHOCTU CTaBUTh MU U
CTPOUTH >KU3HCHHBIC ILJIaHBI.

JIngyHOCTHBIE pe3yNbTaThl OCBOCHMSI MPOrpaMMbl MO OWUOJOTUMU JIOCTUTAIOTCS

B  CIMHCTBEYYEOHOM M BOCHUTATEIbHOM JEATEIBHOCTH B  COOTBETCTBUU
C TPAAUIIMOHHBIMU POCCUIUCKUMU COLUOKYIBTYPHBIMHU, HCTOPUUYECKUMH U TYyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSMHM, TPHUHATBIMH B OOIIECTBE IMpaBUJIAaMU W HOpPMaMu
MOBEJCHUS M CIOCOOCTBYIOT TIpOlleCCaM CaMOIIO3HAHUS, CAMOBOCIHTAHHS W
CaMOpa3BUTHUsA, Pa3BUTUSI BHYTPEHHEW MO3UILIMM JIMYHOCTH, NATPUOTH3MA U YBAKEHUS

K 3aKOHY U MPaBOMOPAJIKY, YEJIOBEKY TPyAa U CTApUIEMY MOKOJEHUIO, B3AUMHOTO
yBaXEHUS, OEpPEKHOT0 OTHOIICHHWS K KYyJIbTYPHOMY HACICAMI0 M  TPATUIUSAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepannu, Npupoae U OKPYKarOIIEH cpelie.

JIM4HOCTHBIE Pe3yJIbTAaThl OCBOCHHS Y4€OHOTO MpeameTa «bruoorusy T0KHbBI
OTpakaTb ~TOTOBHOCTb M  CIIOCOOHOCTh  OOYYAIOIIUXCS ~ PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TO3WIMEH  JIMYHOCTH, CHCTEMOH  I[EHHOCTHBIX
OpHEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIONTUX TPATUIIUOHHBIM

IIEHHOCTSIM POCCHIICKOTO OOIIECTBA, pACIIUPEHUE >KU3HEHHOTO OMBITa U OMbITa
NEATEIbHOCTH B MPOLECCE peaau3allid OCHOBHBIX HAMPABJICHUN BOCIUTATEIIBHOU
JEATEeIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpakaaHCKOro BOCIIUTAHUSI:

C(OPMHUPOBAHHOCTD TPAXKIAHCKOW MO3UIMKA OOYYaIOMIerocss KaK aKTHBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHHCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IPaB M OOSI3aHHOCTEW, YBa)KCHHE 3aKOHA
Y TPABOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH IESATENLHOCTH MPHU CO3JaHUU Y4EOHBIX
IPOEKTOB, PEIICHUU YIeOHBIX U TMO3HABATEIBHBIX 3a/1a4, BHIOJHEHHH OHOJIOTUYECKUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH OMNPEAEATh COOCTBEHHYIO MO3UIMIO MO OTHOLIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHUE YYHTHIBATH B CBOUX JICUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOZICH C Pa3HBIMH YOEKICHUSMHU, KYJIbTYPHBIMH IIEHHOCTSIMU U
COLIMAJTHLHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJIHEHUSI YICOHBIX,
MO3HABATEIIbHBIX U UCCIIEAOBATEILCKUX 3a/1au, YBAKUTEIHLHOTO OTHOIICHUS! K MHEHHUIO
OIIITOHEHTOB MPH 0OCYKIECHUHU CITIOPHBIX BOITPOCOB OMOJIOTHUECKOTO COACPIKAHNS;

TOTOBHOCThH K TYMaHUTAPHOU U BOJIOHTEPCKOM NIEATEITHHOCTH;

2) IATPHOTHYECKOTO BOCITUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaKTAHCKOM HACHTUYHOCTH, MNaTPUOTHU3MA,
YBaXKEHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Tmiepes, PommHOI, ropaoctu
3a CBOM Kpail, cBOW PoauHy, CBOWM S3bIK M KYJbTYpy, MPOLIOE M HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIECHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUI0O M TaMATHUKAM TPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CITIOCOOHOCTh OIIEHMBATh BKJIaJ POCCUMCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHUE
OMOJOTHHY, TTOHUMAHUS 3HAYCHHs] OMOJIOTHH B MO3HAHUU 3aKOHOB MPHUPOBI, B KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIECTBA;

ujeiiHas yOeXKAEHHOCTh, TOTOBHOCTh K CHyKeHHMIO u 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHUS;
CIIOCOOHOCTh  OIIEHUBATh CHUTYallM0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJla B IIOCTPOCHHE YCTOMYMBOIO  OYyayIIEro;
OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTEISAM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KM3HH B COOTBETCTBUM C TPAIULIUAMU

HaponoB Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPYy, BKIIOYas JCTETUKY ObITa, HAYy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUH;

IIOHUMAHUE DMOLMOHAIBHOTO BO3JACHMCTBHUS >KUBOM MPUPOABI U €€ ILEHHOCTH,

TOTOBHOCTB K CAMOBBIPAKEHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE MPOSIBIISThH
KayeCTBAa TBOPYECKOMW JTUYHOCTH;

5) ¢pu3nuecKkoro BocnuTaHusi, POPMHUPOBAHUS KYJIbTYPbI 310POBbS U
IMOLUMOHAIBLHOTO 0JIarOMOJIyYHsI:

MOHUMAHHE W peau3alus 370poBoro U 0e3omacHoro odpasa KU3HH (3I0POBOE
MUTaHue, COOJIIOICHNE TUTMEHWYECKUX TMPaBUI U HOPM, COATAHCHPOBAHHBIN PEXUM
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3aHATUN U OTIbIXA, PETysipHas Gu3nYecKasi aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (PU3WYECKOMY U TCUXHUYECKOMY
3JI0pPOBBIO;

MOHMMAaHHE LIEHHOCTU MPaBWJI MHIWBUIYaIbHOTO U KOJUIEKTUBHOTO 0€30MacHOTro
MOBEJICHUS B CUTYallUAX, YTPOKAOIIUX 300POBbIO U KU3HU JIOJECH;

OCO3HaHWE TOCHEJACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (yHOTpeOJIeHUs
aJIKOT0JIs, HAPKOTUKOB, KypEHUS );

6) TPyA0BOr0 BOCTIMTAHMSA:

TOTOBHOCTb K TPY/ly, OCO3HAHKE IIEHHOCTH MAaCTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AaKTHUBHON JCATCILHOCTH TEXHOJIOTMYECKOM M  COLMaIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHHMIIMUPOBATh, IUIAHUPOBATh M CaAMOCTOSTEIIBHO
BBITOJIHATH TAKYIO I€SATEIIbHOCTB;

UHTEpeC K pa3nuuHbiM cdepaM MpodheCCHOHAIBHOM JIeITeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBHIOOp Oyayiiei mpodeccur U peaan3oBbIBaTh COOCTBEHHBIC
’)KM3HCHHBIC ILJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTBH K 00Opa30BaHUIO U CAaMOOOPA30BaHMIO HA MPOTSKCHUN
BCEM KU3HU,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTMYECKHU 1I€JIECO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HMCTOYHUKY JKU3HU
Ha 3emMiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIEHHE  YPOBHA  HKOJOTMYECKOM  KyJIbTypbl: NPHOOPETEHHE  ONbITa
IUIAHUPOBAHMS MTOCTYIIKOB M OLIEHKH HMX BO3MOJKHBIX NOCIJIEICTBUN I OKPYXKAOIIEH
Cpensbl;

OCO3HaHUE INI00ATBFHOT0 XapaKTepa 3KOJOTHYECKUX MPOOJIEM U ITyTel UX PEeIICHNUS;

CIIOCOOHOCTH MCMOJB30BATh MPUOOpPETaeMble TPU U3yUYEHUH OUOJIOTUH 3HAHUS U
YMEHUS MPHU PEUICHUH NpOoO0JIeM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJONOIB30BAHUEM
(cobOnroneHue mpaBWil TMOBEACHHS B MPUPOJE, HANPABICHHBIX Ha COXPAHEHHE
paBHOBECHA B SKOCUCTEMAX, OXPaHy BUJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEUCTBUM, NMPUHOCSIIMX BpPEI OKPYKAKOMIEH NPUPOIHOU
cpene, yMEHUE NPOrHO3UpPOBaTh HEOJArOMpPUATHBIE SKOJOTHYECKHE IOCIECTBUS
MPEANTPUHUMAEMBIX JICUCTBUN U TIPEIOTBPAIATh UX;

HaJU4Me PA3ZBUTOTO SKOJOTWYECKOIO MBIIIIEHUS, SKOJIOTMYECKON KYJIbTYpHI,
OMbITA JESTEIBHOCTH HKOJIOTMYECKON HANpPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
VMM B IIO3HABATEIbHOW, KOMMYHUKATUBHOM U COLMAIBHOM IPAKTUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOM IEATEIIBHOCTH IKOJIOTMYECKOM HAIPABIEHHOCTH;

8) MeHHOCTH HAYYHOT0 MO3HAHUSI:
c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pasBUTHS HAayKH M OOIIECTBEHHOW MPAaKTHKHM, OCHOBAHHOIO Ha IHAJIOre KYIBLTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TIOJUKYJILTYPHOM MHUPE;
COBEpPILICHCTBOBAHUE SI3BIKOBOM M YHMTATEIBCKOW KYJIbTYPbl KakK CpeacTBa
B3aUMOJICHCTBHS MK JTFOIbMH U TIO3HAHHS MHUPA,;
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MOHUMaHUe crieupUKN OMOJIOTUH KaK HayKH, OCO3HaHUs €€ posiu B (popMHUpOBaHUU
pallMOHANBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM  IEJIOCTHOTO  MPECTaBICHUS
00 OKpY’KarollleM MUpPE KaK O €JMHCTBE MPUPOIbI, UeJIOBEKa U OOIIECTBA, B MIO3HAHUU
INPUPOJIHBIX 3aKOHOMEPHOCTEH M pEIICHUH TPoOJieM COXpaHEHHs MPUPOTHOTO
paBHOBECHS;

yOeXKAEHHOCT, B 3HAYUMOCTH OWOJOTHHM Ui COBPEMEHHOW ITUBUIIM3AINH:
oOecrieyeHUss HOBOIO YPOBHS Pa3BUTHUS MEIUILIMUHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTU, CIIOCOOHBIX peIIaTh PECypCHBbIE MPOOJIEMbl Pa3BUTHS YEIOBEUYECTBA,
noucka TyTed BBIXOJAa W3 TJOOATBHBIX JKOJOTUYECKUX NpodiieM U obecreueHus
nepexofa K YCTOMYHMBOMY pPa3BUTHIO, PAIIMOHAILHOMY HCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B IMOJIyUEHUU OMOJIOTMYECKUX 3HAHUI B LIEJSAX MOBBIIMICHUS
oOmieil KyJIbTYphl, €CTECTBEHHO-HAYyYHOM TpPaMOTHOCTHU, KaK COCTaBHOM YacTu
(YHKIIMOHAJIBHOW TPAaMOTHOCTH OOydamomuxcs, (opMupyeMol MpuU HU3yUYEHUU
OMOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJIOB IIO3HAHUS, HCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCHOJIb30BaTh MOJy4YaeMble 3HAHMS JUJIS aHaJIM3a U OObSICHEHUs
SBIICHUN OKPYKAIOMIETO MHUpPa U MPOUCXOMANIMX B HEM W3MEHEHUU, YMECHHE JeaTh
00OOCHOBaHHBIC 3aKJIIOYCHHS HAa OCHOBE HAay4HbIX (DAaKTOB M HMMEIOIIUXCS JTaHHBIX
C LIEJIBIO MIOJTyYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENILHO UCIOIb30BaTh OMOJIOTUYECKUE 3HAHUS [V PELLICHUS
po0JIeM B peasbHbIX KU3HECHHBIX CUTYaIIUSX;

OCO3HAaHWE IEHHOCTH HAay4YHOH JESTeNbHOCTH, TOTOBHOCTb OCYILECTBIAThH
MPOEKTHYIO M UCCIIENOBATENbCKYIO e TENHHOCTh HHINBUYaTbHO U B TPYIIIIE;

TOTOBHOCTBH M CITIOCOOHOCTH K HEMIPEPHIBHOMY 00Opa30BaHUIO M CaMOOOPa30BAHMIO,
K aKTUBHOMY IIOJTyY€HHUIO HOBBIX 3HAHUN 110 OMOJIOTMHU B COOTBETCTBUHU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIe pe3yiabTaThl OCBOCHMSI y4eOHOro mnpeaMera «bUOTOTHS
BKJIFOYAIOT:  3HAUYUMbIE Uit  (DOPMUPOBAHUS  MHPOBO33PEHUS  OOYUYaIOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIEHAYyYHbIE TOHSATHS, OTPAXKAIOIINE
[[EJTIOCTHOCTh HAYYHOM KapTHUHBI MUpa U CIIeHU(PUKY METO0B TTO3HAHUS, UCTIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHUs, SIBICHUE, MPOLECC, CUCTEMA, HAYyYHbIN
dbakT, TPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHMUE,
HaOJII0/ICHNE, U3MEPEHHE, DKCIICPUMEHT U JIPYTUE); YHUBEPCATIbHbIC yUeOHbIC ICUCTBUS

(mo3HaBaTENbHBIE, KOMMYHUKATHBHBIE, PETYISTHUBHBIE), o0ecTeYnBaroIIne
dopmupoBanre (YHKIIMOHAIBHOW T'PaMOTHOCTH U COIUAIBHOW  KOMIICTCHITUH
00y4aroLXcs; CHOCOOHOCTD oOy4aromuxcst UCTOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHMWS W YHUBEpPCAJbHBIE Y4YeOHBIC
JIEUCTBYS B IO3HABATEIBHON U COLMAIILHOU ITPAKTHUKE.
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B pesynbrare m3yueHuss OMOJOTMM HA YPOBHE CPEAHETO OOIIEero oOpa3oBaHUS
y oOyuarorierocss OyayT cpOpMHpPOBaHbI MO3HABATEIbHBIC YHHBEpPCAIbHBIC Y4YeOHBIC
NCHCTBUS, KOMMYHHKATUBHBIC YHHBEpPCAJIbHBIC Y4YCOHBIC JEWUCTBHSA, PETyJISATHBHBIC
YHHUBEpCaJIbHbIC YUCOHBIC JICHCTBUSA, COBMECTHAS JCSTCIBHOCTb.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble joruvyeckue AeHCTBUA:

CaMOCTOSITENIbHO (OPMYIIMPOBATh M aKTyaJIM3UpPOBaTh MpoOiieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh IIPH OCBOEHUM 3HAHUI NPHEMBI JOTMYECKOTO MBILUICHUS (aHAIN3a,
CUHTE3a, CPAaBHEHUS, KJIacCU(PUKALIMHU, 00001EHHS ), PACKPBIBATh CMBICII OMOJIOIMUECKUX
NOHATUH (BBIACIATh UX XapaKTEpHbIC MPU3HAKW, YCTAHABIMBATH CBA3U C JPYTUMH
MOHATHUSIMU);

ONPENEIIATH LENHU ACATEIBHOCTH, 3a1aBas MIAPAMETPHI U KPUTEPHUH UX JOCTHUKEHUSA,
COOTHOCHUTB PE3YJIbTaThI IE€ATEIBHOCTH C MIOCTABJICHHBIMU LEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE TTOHITHS JIJ1s1 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
IPUPOABL;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, AENYKTUBHBIC, 10 aHAJIOTUN),
BBUIBISITH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B PACCMATPUBAEMBIX SIBICHMSIX,
(OpMyIMPOBATH BHIBOBI U 3aKIIOUYEHUS;

OPUMEHATh CXEMHO-MOJIEIBHBIE CPEJICTBA IS IPEJACTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOLUEHUN B M3y4aeMbIX OMOJIOIMYECKUX 00BEKTaX, a TAKKe MPOTHBOPEUUI
pa3HoOro pojia, BHIABIECHHBIX B PA3IMYHBIX HH(POPMAILIMOHHBIX HICTOYHHKAX;

pa3pabaThiBaTh IIJIaH pEIIEHUS NpoOJeMbl C Y4E€TOM aHajdu3a HMMEIOIIMXCS
MaTEepUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIESATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJHTATOB
L[EJISIM, OLICHUBATh PUCKU MOCIENCTBUN EATEIBHOCTH;

KOOPAMHUPOBATh U BBIMOJIHATH padOTy B YCJIOBHSX PEajbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pPa3BUBATh KPEATUBHOE MBILIJIEHUE MPU PEILICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciieoBare/ibCKue J1eiCTBUSA:

BJa/IeTh HAaBbIKAMHU Y4YEOHO-HCCIIEAOBATEIbCKOM M MPOEKTHOM JAESITEeIbHOCTH,
HABBIKAMU pa3pelleHus NpooiieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEIIEHOMY
MOMCKY METOJOB PELICHHs] MPaKTUYECKHUX 3aJad, NPUMEHEHHUIO Pa3JIMYHbIX METOJIOB
MO3HAHUS;

HCIIOJIB30BATh PA3IUYHbIE BUJIbI I€ATEILHOCTH 1O IMOJIYYEHUIO HOBOTO 3HAHMS, €TO
MHTEpHpEeTalnu, NpeoOpa30BaHUI0 U TPUMEHEHHUIO B yUEOHBIX CUTYallUsX, B TOM YHCIIE
IpU CO3J]aHUH YU€OHBIX U COLMANBHBIX TPOEKTOB;

(GopMupoBaTh Hay4yHBIH THUN MBIIICHUS, BIAJAETh HAYyYHOM TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MOHATUSMU U METOJAMU;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIbHOMN IEATETbHOCTH
Y )KU3HEHHBIX CUTYalLUsX;
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BBIABJISITH IPUUUHHO-CIICICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a7a4y, BbIABUTATh
TUIIOTE3Y €€ PEIICHMs], HAXOAUTh apIyMEHTHI I TOKA3aTeNIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh [MAPAMETPBI U KPUTEPHUH PEILLICHHUS;

AHAJIM3UPOBATh IOJYYCHHBIE B XOJE PEIICHUS 3a4a4d PE3YIbTaThl, KPUTHYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, OLIEHUBAaTb MPHUOOPETEHHBIA  OIBIT;

OCYILIECTBIIATH LI€JICHANPABICHHBIN TIOMCK IEPEHOCA CPEACTB U CLIOCOOOB IEUCTBUS
B IPO(ECCUOHAIBHYIO CPENY;

YMETh IEPEHOCUTh 3HAHUS B II03HABATEIBHYIO M IPaKTUYECKYI0 00JacTu
KU3HEIECATEIBHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 PA3HBIX IPEAMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC UJCH, IIPEJIaraTb OpPUrHHAIBHBIE TOAXO0IbI U PEIICHUS, CTABUTH
poOJIEMBI U 3a/1a4U, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIIECHUS.

Pabora ¢ undpopmanumeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHMKAX HH(OpManuu (TEKCTe Yy4eOHOTo
nocoOusi, HayYHO-TOIMYJISIPHOM JINTEpaType, OMOJOTMYECKHUX CIIOBAPSAX U CIIPABOYHHUKAX,
KOMIIBIOTEpHBIX 0azax JaHHbIX, B VIHTepHEeTE), aHamu3upoBaTh UHGOPMAIUIO
Pa3IMYHbIX BUAOB U (OPM IPEICTABICHUS, KPUTHUECKU OLIEHUBATh €€ JTOCTOBEPHOCTDh U
HEIIPOTUBOPEYUBOCTB;

(opMyIHUpPOBATH 3alPOCHl U IPUMEHATH PA3INYHbIE METO/IbI IIPU TTOUCKE U O0TOOpE
Ounosiorunyeckoi nHPopmaru, He0OXOUMOM JIJIsl BEITIOJIHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMNBIT  HWCHOJIb30BaHUS  MH(DOPMAMOHHO-KOMMYHHKATHUBHBIX
TE€XHOJIOTUI, COBEPILICHCTBOBATh KYJIbTYPY AKTHBHOTO HCIOJb30BaHUS PA3IHYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIBbHYIO (hOpMY MpeaCTaBIEHUSI OMOIOTMYECKOM
uH(popmanuu (cxeMbl, rpadvKku, 1UarpaMmsbl, TAOIHILIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HayUHbIN A3bIK B KAUYECTBE CPEICTBA NpU paboTe ¢ OMOJOTHYEeCcKOn
uH(popmauen: NpUMEHSITh XUMHYECKHE, (PU3nyeckue W MaTeMaTUYECKUE 3HAKU U
CUMBOJIbI, GOpMYJibI, a00OpeBUaTypy, HOMEHKJIATYPY, UCIOIB30BaTh U MPEOOPa30BbIBAThH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIaJIeTh HAaBbIKAMM PACIIO3HABAHUS W 3alUThl MH(OpMaLuU, WHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

KoMmyHuKkaTUBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeilCTBUS

Oo0wmenue:

OCYUIECTBJISATh KOMMYHHMKAIlMM BO BceX cdepax KU3HHU, aKTUBHO Y4acCTBOBATh
B JUAJIOT€ WM JUCKYCCHH IO CYIIECTBY OOCYXKTaeMoill TeMbl (yMEHHE 3a7aBaThb
BOIIPOCHI, BBICKA3bIBATh CYKJACHHUS OTHOCUTEIBHO BBIIIOJHEHUS MpeajiaraeMou 3ajauu,
YUUTBIBATh MHTEPECHI U COTJIACOBAHHOCTh MO3UIMN JIPYTUX YYACTHUKOB JUAjora Wiu
JUCKYCCHUN);
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pacrmo3HaBaTh HeBepOaJlbHblE CpeACTBa  OOIEHHUs, TIOHMMAaTh 3Ha4YCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CUTYyallUd, YMEThH
CMSTYaTh KOH(JIUKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3IUYHBIMH CHOCOOAMU OOIIEHUS W B3aUMOJCHCTBHSA, MOHHMATh
HaMEpPEHUs IPYTUX JIOJIEH, MPOSABIATh YBAXKHUTEJIbHOE OTHOILIEHUE K COOECETHUKY U
B KOppPEKTHOU popme PopMyTupOBaTH CBOH BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHaAsI 1€AATEJIBHOCTD:

MMOHKUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUAYAJILHOU PaOOThHI
MIPU PEIICHUU OMOJIOTHYECKON MPOOIIeMbl, 000CHOBBIBATh HEOOXOAMMOCThH TPUMEHEHUS
IpynmnoBbIX (OPM B3aUMOJICHCTBUS MPU PEIICHUH YU4EeOHOU 3a1auu;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C YUETOM OOIIMX UHTEPECOB
Y BO3MOXXHOCTEHN KaXKJI0T0 YJeHa KOJUICKTHUBA;

MIPUHUMATH 1I€JT1 COBMECTHOM JEATEIbHOCTU, OPraHU30BBIBATh U KOOPJUHUPOBATH
JEUCTBHS 110 €€ JOCTHKEHUIO: COCTABIISATH IJIaH JIEUCTBUM, PACIIPENEISATh POJIU C YUETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKA KOMAaHJIbI B OOIIMii
pe3yabTarT Mo pa3padOoTaHHBIM KPUTEPUSIM;

npejjiarath HOBbIE TPOEKTHI, OIEHHWBATh HUJEU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISITh MMO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMYHBIX CUTYaIUSX,
MPOSIBIISATh TBOPUECTBO U BOOOpakKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBUA

Camoopranusamnus:

HCITOJIh30BaTh OMOOTHYECKHUE 3HAHUS JUISI BBISBICHUS TMPOOJIEM W MX PEIICHUS
B 'KU3HECHHBIX U YYEOHBIX CUTYAIUAX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IIEJIEBBIC U CMBICIOBBIC YCTAHOBKH
B CBOMX JICHCTBHSIX M TIOCTYIIKAaX IO OTHOIICHUIO K )KHBOU MPUPOJIC, CBOEMY 3J0POBBIO
Y 3JTOPOBBIO OKPYKAIOIINX;

CaMOCTOSTEIIbHO  OCYIIECTBIIATH IO3HABATEILHYIO JICSTCIBHOCTD, BBISBIIATH
npoOemMbl, CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIE 3a/ladyd B 00pa3oBaTEIbHOMN
NEATSILHOCTH M KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSTEIIbHO COCTaBIIATh IJIaH PEIICHUS MPOOJIEMBI ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIH;

JaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacCHIMPATh PaMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPETOYTCHHIH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a peIleHHUE;
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OLICHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHHUIO M TPOSIBICHUIO IIUPOKON 3PYIUIIMU B Pa3HBIX
0o0JacTsAX 3HAHWM, IMOCTOSHHO TMOBBINIATH CBOM OOpa30BaTEIbHBIM W KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYalUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJa/IeTh HaBbIKAMM I103HABATEIbHOM pe(iIeKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BAThH
npu€Mbl peJIeKCUU IS OLIEHKH CUTYalluH, BEIOOPA BEPHOTO PEILICHUS;

YMETH OLICHUBATH PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKECHMUIO;

IIPUHUMATh MOTUBBI M ApTYMEHTHI APYTUX IIPHU aHAIIN3E PE3YIBTATOB IESTENBHOCTH;

IIpunsiTHe ceds U APYyrux:
MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX MIPU aHAJIU3E PE3YIbTATOB JIEATCIbHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIIMH JIPYTOro YeIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpenmeTHBIEC pe3yabTaThl OCBOCHUS COAEPKaHUA yaeOHOTOo npeameTa «buomorus
Ha YIIyOJIEHHOM ypOBHE OPHMEHTHPOBAHBI Ha oOecrieuyeHue MpodUILHOTO OO0yYeHHUS
oOyuaronuxcst 6nongornd. OHM BKIIIOYAIOT: crienuduyueckue Ajis OMOJOTUU Hay4YHbIE
3HAaHWS, YMEHHS M CHOCOOBl JEHCTBHII 1O OCBOCHHIO, HHTEPIpPETallud U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBBIX 3HAHUUW U MX
NPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX, a TAaKK€ B PEATbHBIX JKU3HEHHBIX CHUTYAIlHsX.
[TpenmMeTHbIE pe3yabTaThl PEACTABICHBI 110 TO1aM U3YUYECHHUS.

[IpenmeTHBIC pe3yabTaThl OCBOEHUs yueOHOTo penmMera «buonorus» B 10 kiacce
JIOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJId OUOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KAPTHUHBI MUpPA, B MO3HAHWU 3aKOHOB
OpUPOABl W PEIICHUH MpOOJEeM pPaIlMOHAIBHOTO MPUPOIONOIb30BaHUS, O BKJIAJE
POCCHUHCKHUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BJIQJCHUE  CHUCTEeMOW  OHMOJIOTMYECKMX  3HAaHMHM,  KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE OWOJIOTHYECKUE TEPMUHBI U TOHATHUSL (KU3Hb, KJIETKA, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CAMOPETYJISIUs, CaMOBOCIIPOU3BEACHUE, HACIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT U pPa3BUTHE), OHOJOTUYECKHE TeopuH (KJIETOYHAsI Teopus
T. [lIanna, M. Ilnennena, P. BupxoBa, XpomocoMHass TeOpHs HACJIEACTBEHHOCTH
T. Moprana), yuenust (H.1. BaBuiioBa — o0 1ieHTpax MHOT00Opa3usi U MPOUCXOKICHUS
KYJbTYPHBIX PACTEHHUH), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO IMOKOJICHHUS,
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paclIeIUIeHHs, YWUCTOTBI TraMeT, He3aBUCUMOro HacieaoBanus ['. Mennens,
TOMOJIOTHYECKHX PSIIOB B HacyieacTBeHHOM n3MeHunBocTyu H.M. BaBuioBa), mpuHIUIIBI
(KOMILIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMH  METOJAMH HAy4YHOTO IIO3HAHMS, HCHIOJIb3YEMBbIX
B OMOJIOTMYECKHX UCCJEJIOBAHMUIX KHUBBIX OOBEKTOB (ONMUCaHUE, H3MEpPEHUE,
HaOJIOICHHE, SKCTICPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHbIE NPH3HAKH: BHUPYCOB, KJIETOK IMPOKAPHUOT H
AYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCle OakTepui,
rpubOB, pacTeHUM, KUBOTHBIX M YEIIOBEKA, CTPOCHHUS OPraHOB U CHCTEM OPTaHOB
pacTeHuM, JKUBOTHBIX, YEJOBEKa, MPOIECCOB XKU3HEIEATEIbHOCTH, MPOTEKAIOIINX
B OpraHM3Max PAacTEHUM, )KUBOTHBIX M YEJOBEKa, OMOJIOTMYECKUX MPOIECCOB: 0OMEeHa
BelIEeCTB (MeTadoyIM3M), TPEBPALLEHUS DSHEPruM, OpOKEeHHs, aBTOTPO(HOIO U
reTepoTpoPHOro TUIIOB MUTaHUA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a,
ramMeToreHesa, AMOpPHOreHe3a, MOCTAIMOPUOHAIBHOTO  PAa3BUTHA, PA3MHOXKEHHS,
UHAMBUIYAJIbHOTO Ppa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMOJICHCTBUS TEHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TOODa;

YMEHUE YCTaHABIMBAaTh B3aUMOCBS3M MEXAYy OpPraHOMJAMH KIETKH U UX
GyHKUIUSIME, CTPOCHUEM KJIETOK Pa3HBIX TKaHEW M WX (PYHKIUSMU, MEXKITY OpraHaMH U
CUCTEMaMU OPTraHOB y PACTEHHH, KUBOTHBIX M YEJIOBEKA U HX (PYHKUUSIMH, MEXIY
CUCTEMaMHU OPraHOB M HMX (YHKUHUSAMH, MEXIY STanaMyd OOMEHa BEUIECTB, 3TallaMu
KJIETOYHOTO IUKJIAa U >KU3HEHHBIX LHUKIOB OPraHU3MOB, 3TalaMud 3MOPHOHAIBHOIO
pa3BUTHS, TEHOTUIIOM U PEHOTUIIOM, (PEHOTUIIOM U (PaKTOpaMH CPEebl OOUTAHMUS;

YMEHUE BBISIBISATh OTIMYUTEIbHBIE MNPHU3HAKU >KUBBIX CHUCTEM, B TOM YHCIE
pacTeHu, )KMBOTHBIX U YEJIOBEKA;

YMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  APryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTMI0O W CHUMBOJIMKY JUJIsl J0Ka3aTeIbCTBAa POJICTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIIIL;

yYMEHUE peraTh OMOJIOrMYECKHE 3a/1a4M, BBISIBIISATh IPUUUHHO-CIIEICTBEHHbBIE CBS3H
MEXIY MCCIIeyeMbIMH OMOJOTMYECKUMH IIPOLIECCAMHU U SIBIICHUSIMU, JI€JIaTh BBIBOJIBI U
MPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOIHATH JJA0OPATOPHBIE U MIPaKTUYECKUE padOThl, COOIIOAATh MpaBUiia
pu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

yYMEHHUE BBIIBUTATh TMIIOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIBHBIMUA CPEACTBAMM,
bopMynupys LIeNTb UCCIIEeIOBAaHUS, aHAIM3UPOBATh MOJYyYEHHbIE PE3yNbTaThl U JeNaTh
BBIBO/IbI;

YyMEHHUE YYacTBOBaTh B Y4YEOHO-HCCIIENIOBATEIbCKOW paboTe 1o OHOJOTHH,
HKOJIOTHH U MEAMIIMHE, MPOBOJAUMOMN Ha 0a3e MIKOJbHBIX HAYYHBIX O0IIECTB, U MyOIMYHO
MPEACTABIATH MOJYYEHHBIE Pe3yIbTaThl HA YUEHUUECKUX KOH(DEpEeHUIUSIX;

yMEHHUE OLIEHUBATh STUYECKHE ACHEKThl COBPEMEHHBIX MCCIIENOBAHUM B 00JaCTH
OuoNorMM W MEOUUUHBI  (KJIOHUPOBAaHUE, HCKYCCTBEHHOE  OIUIOJOTBOPEHHE,
HaIpaBJIEeHHOE U3MEHEHUE T€HOMA U CO3J]aHUE TPAHCTEHHBIX OPraHU3MOB);
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YMEHHE OCYIIECTBISATh OCO3HAHHBIA BbIOOp Oynymed mnpodeccrnoHanbHOM
NEATeIbHOCTH B 00JlacTh OWMOJIOTHM, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUHU,
CEJIbCKOTO XO35MCTBA, MHILIEBOW MPOMBIIUIEHHOCTH, YIiayOJsTh IO3HABATEIbHBIN
MHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccun u
OpOAODKEHHE  OMOJIOTMYECKOro  O0pa3oBaHHMA B OpPTraHU3AlMAX  CPEIHEro
po(eCCHOHATLHOTO U BHICIIIETO 00pa30BaHMUSI.

[IpeameTHBIE pe3ybTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 11 kiaacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OpMUPOBaHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KApTUHBI MHpA,
B MMO3HAHUHM 3aKOHOB MPHUPOIBI M PEIICHUN SKOJOTHUSCKHUX MPOOJIEM UYeIOBEYECTBA, a
TaK)X€ B PEIICHUH BOITPOCOB PAITMOHAIBEHOTO TIPUPOIAOIIOIB30BaHUS, U B HOPMHUPOBAHUN
[IEHHOCTHOTO OTHOIICHMSI K TPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCHUICKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHHUE BJIAJIETh CUCTEMOM OHMOJIOTMUECKHX 3HAHWM, KOTOpas BKIIIOYAET
OTIpEeJICIICHHS] U TIOHUMAaHUE CYIITHOCTH OCHOBOIIOJIAraloIUX OUOJIOTHYECKUX TEPMUHOB
U TOHATUH (BUI, dKOcucTeMa, Omocdepa), OMOIOTHYECKHUE TEOpHUH (DPBOJIOIMOHHAS
teopust Y. JlapBuHa, cuHTeTHueckas Teopus sBomonuu), yueHnus (A.H. CesepiioBa —
0 MyTSX W HampaBieHusx sBomonuu, B.M. Bepuanckoro — o Ouocdepe), 3aKoHbI
(renetnueckoro pasHoBecusi [x. Xapau u B. BaitHOepra, 3apojapIlieBOro CXojcCTBa
K.M. bopa), mpaBuna (Muaumyma HO. JIubuxa, 3KOJIOTHYECKON MUPAMUIBI SHEPTUN),
runotessl (runore3a «mupa PHK» V. T'unbepra);

yMEHUE BJIAJIETh OCHOBHBIMM METOJAMH HAy4YHOTO TO3HAHHUA, HCIOJb3yEeMbIMU
B OHMOJIOTMUECKHX HWCCIEAOBAHUSIX JKUBBIX OOBEKTOB W JKOCUCTEM (OIHCAHUE,
u3MepeHue, HaO0/IeHHe, OSKCIEPUMEHT), CHoco0aMu BBISIBICHHS U OILICHKHU
AHTPOTIOTEHHBIX U3MEHEHUH B MIPUPO/IE;

yMEHUE BBIICNIATH CYIIECTBEHHBIE MPU3HAKU: BUI0B, OMOTEOIEHO30B, SKOCUCTEM U
ounocdepsl, CTAOMIM3UPYIONIET0, IBHKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpA,
AITONATPUYECKOTO0 M CHUMITATPUYECKOTO BHI000pA30BaHUSI, BIUSHUS JIBIKYIIUX CHII
HBOJIIOIMU Ha TeHO(GOHJ TMOMYJSIUU, TPUCIOCOOJICHHOCTH OPraHu3MOB K cCpelie
oOWTaHWs, YepeJIOBaHMs HAIPABJICHUA SBOJIOIHH, KPYTOBOPOTa BEIIECTB W IMOTOKA
OHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTAHABIMBATH B3AMMOCBSI3H MEXKTy ITPOILIECCAMHU IBOJIOINN, IBUKYITUMUA
CHJIAMH aHTPOIIOT€HE3a, KOMIOHEHTAMH PA3IMYHBIX SKOCHUCTEM U MPHUCTIOCOOICHUSIMHU
K HUM OpPTaHU3MOB;

YMEHUE BBISBIISATh OTIMYUTEIBHBIC IPU3HAKHU KUBBIX CUCTEM, TIPUCTIOCOOICHHOCTh
BUJIOB K cpejie OOMTaHMs, a0MOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€H OPTaHU3MOB B COOOIIIECTBAX, AaHTPOIIOTCHHBIX M3MEHEHUN B YKOCHCTEMAX
CBOEH MECTHOCTHU;

YMEHUE  UCIIOJIb30BaTh  COOTBETCTBYIOIIME  aApPTYMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY ISl I0Ka3aTelIbcTBa POJCTBA OPTraHM3MOB pa3HBIX
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CHUCTEMAaTHYCCKUX TPYII, B3aWMOCBS3M OPTaHW3MOB W CpeIbl OOUTAHMSI, C€IMHCTBA
YEIIOBEYCCKUX Pac, HEOOXOAMMOCTH COXpaHSHHS MHOTO00Opa3us BUIOB M SKOCHUCTEM KaK
YCIIOBHS COCYIIIECTBOBAHUS IIPUPOJIBI U YCITOBEUCCTBA;

YMCHHE pelaTh OMOJOTHYCSCKHE 3a/1a9H, BEIBIISTH IPHYNHHO-CIICICTBEHHBIC CBSI3H
MEXKTy UCCIICTyeMbIMU OMOJIOTHYCCKIMH TPOIICCCAMH ¥ SIBJICHHUSIMH, JISIaTh BBIBOBI U
IIPOTHO3bI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJIHATH J1a00paTOPHBIC U MPaKTHICCKUE PabOThI, COOII0IaTh MTpaBUIIa
pu paboTe ¢ yueOHBIM 1 1a00pPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIIBUTATh THIIOTE3bI, TPOBEPATH X IKCIEPUMEHTAIHHBIMU CPEJICTBAMH,
dbopMyIupys 1eNb UCCICNOBAHUS, aHAIM3UPOBATh MOJyUYCHHBIC Pe3yJIbTaThl U JENaTh
BBIBO/IHI,

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-MCCIIEIOBATEILCKONH paboTe 1Mo OHOJIOTHH,
9KOJIOTUHU U MEJIAIIMHE, TIPOBOIMMOM Ha 0a3e IMIKOJbHBIX HAYYHBIX O0IIECTB, ¥ Iy IMIHO
IPEJICTABIISTH MOJTYYCHHBIC PE3yJIbTAaThl HA YYCHUYCCKUX KOH(PEPCHIINSX;

YMEHHE OIICHUBATh TUIIOTE3bI U TEOPUU O MPOHMCXOXKICHUM KU3HH, YCIIOBEKA U
YeJIOBEYCCKUX pac, O MPHUYMHAX, IOCICACTBHIX M CIOC00aX MpeaoTBpaIlCHUs
ri100aJpHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oyaymieid mpodeccrHoHaTbHON
JESTEIIBHOCTH B 00JIACTH OWOJIOTHH, SKOJOTHH, MPHUPOAOIOIB30BAHUS, MEIUIIMHEI,
OMOTCXHOJIOTMH, IICUXOJIOTHH, BETEPHHAPUH, CEIIbCKOIO XO3AHCTBA, IHUIICBOU
NPOMBINIJICHHOCTH,  YIAyOJlsITh ~ IO3HABATENbHBIM  WHTEpEC,  HANpaBICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONICH MPO(PECCHH U MPOI0JDKEHUE OUOJIOTHISCKOTO
o0pa3oBaHus B OpraHU3AIMSAX CPEIHETO MPO(PECCHOHATBLHOTO U BBICIIEro 00pa3oBaHuUs.
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10 KJIACC
HasBaHue nnaHa 24/25. buonorua-10 (yrny6nEHHbIN ypoBeHb)
Mapannennb 10
Mpeamert Bbuonoruna

brnonormna Kak Hayka

brvonormna Kak Hayka

brvonormna Kak KomnaekcHas HayKa U KaK 4acCTb

coBpemMeHHOro 06LLI,ECTBa

Cuctema bronormyecknx Hayk

brnonorma Kak KomniaeKkcHasa HayKa

3HayeHue 6MoNOrMK, CBA3b BUONOTUK C APYTUMU
HayKamm

CoBpemeHHble HanpaeneHus B 6UonorMun

"KunBble cuctembl U UX U3yveHme

KuBble cuctembl n nx n3yyeHue

uBble CUCTEMbI U UX CBOMCTBA

OcCHOBHble npuHUUNbl opraHn3aumm n
d)yHKU,MOHMpOBaHMH 61010rMUYECKNX CUCTEM

YpoBHEBaA opraHM3auma XKuBbIX
cncrem

YpOBHM OpraHmn3aLmnm KmBbIX CUCTEM

Buvonorua knetku

buonorma Knetkun

MCTOpVIFI OTKPbITUA N NU3YHEHUNA KNETKMN.

Teopus

KneTtouHas

KnetoyHan
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Teopus

KnetouyHas teopua T. LWeaHHa n M. LWneligeHa

CoBpemeHHas KaeToyHana Teopuma

Uutonorma. dtansl Pa3snTUA LUTONOTUN

MeToapbl MOJIEKYASPHOM U KNeTouHon Buonormm

MeToabl N3Yy4YEHUNA KNETKU

XMMMYeCKasa OpraHn3aLma KNeTkm

Xummnyeckas OpraHn3aunAa KNeTkun

XMMUYECKUI COCTaB KNETKU, MUHEpPa/ibHbIEe BELLECTBA
KNETKU, X bruosiormyeckasa posb

dnemeHTa PH bl COCTaB KNETKMU

OpraHunyeckme BelwecTBa KnetTkn — benku. CBoICTBa,
Knaccudumkauma n pyHKunmn 6enkos

OpraHuyecKkue BelLecTBa, MOHATHE O
6uononMmepax

benkn

OpraHunyeckune BeLecTBa KAeTkM — AMnuasbl

Jinnnabl

HyknenHosble kncnotol. JHK n PHK

HYKﬂeMHOBbIe KMUCNO0TbI

CtpoeHune n pyHKuum ATO. pyrue
HyKneo3suatpudocdatbl (HTD)

ATO

CTpoeHue 1 GYHKLMM KNETKM

CTpoeHue 1 GyHKLMM KNETKM

Tunbl KNeToK. NpoKapuoTUyeckas KneTka
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KneTkn npoKapuoT 1 ayKapuoT

Mn POKapnoTn4ecCKana KNeTKa

CTpoeHMe 3yKapnOTHUUECKOM KNETKU

OCHOBHbI€E YaCTu KNETKMU

MoBEPXHOCTHbLIV annapaT KAeTKM

OCHOBHbIE YaCTu KNETKMU

OaHomembpaHHble opraHouAabl
KNETKM

LUntonnasma n eé opraHomabl

MNonyaBTOHOMHbIE OpraHoOMAbl KNeTKU: MUTOXOHAPUN,
nnactnabl

LUuTtonnasma un e€ opraHomabl

HeMeM6paHHble opraHounabl KNeTKU

LiuTonnasma u eé opraHouabl

CTpoeHue 1 GpyHKUMM agpa

Aapo. CTpoeHre 1 GYHKLMM XPOMOCOM

O6MeH BeLLLEeCTB M NpeBpaLLeHMe SHePrun B KaeTKe

O6bmeH BellecTB U nNpeBpaleHne sHePrnMn B KNeTke

AcCCMMUNALMA U AUCCUMUNALNA — ABE CTOPOHbI
obmeHa BellecTs. Tunbl 0bMeHa BeLLecTs

O6MeH BeLLecTs 1 NpeBpaLLeHne SHeprum B
Knetke

depmeHTaTUBHbIN XapaKTep peaKkunini KNeTo4HOoro
meTtabonnsma

depMeHTaTBHBIN XapaKTep peakuuit
KneTtoyHoro metabonnsma
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benkun-aktnBaTopbl N 6eNKU-MHIMBUTOPBI

depmeHTaTMBHbIM XapaKTep peakumi
KNeToyHoro metabonmnsma

doTocnHTe3

doTocnHTe3

XemocuHTes

XemocuHtes

AHaspobHble opraHusmbl. Buapbl 6pokeHus

BpokeHune y aHasapobHbIX OpraHM3mMoB

A3pobHble opraHM3mbl. 3Tanbl SIHEPreTUYECKOTO

obmeHa

JHepreTMyecKnit 06MeH y aspobHbIX OpraHM3MOoB

HacnepcteeHHas nHbopmauma u pean

n3auuna eé B KneTke

HacneacteeHHaa MHboOpMaLUms 1 pean

M3aunA eé B KneTke

Peakunn maTtpuyHoro cnHtesa

XpaHeHuWe 1 peannsauma HacaeaCTBEHHOM
NMHOPMaLMN B KNeTKe

TpaHCKpMNUMA — MaTPUYHbIN cnHTe3 PHK

Perynauma TPaHCKPUMLUMM U TPAHCAALNK

feHeTUYeCcKni
Koa,

TpaHcnAuma n e€ aTansl

Perynaums TPaHCKPUMLMK U TPAHCAALNK

buocuHTes
benka

KoanpoBaHne ammMHOKUCAOT. Posib pubocom B
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bunocnHTese benkKa

buocuHTes
benka

FeHeTUYecKni
Koz4,

Bupycbl — HekneTouHas Gopma XKU3HU U 0bauraTHbIe
napasuTbl. BupycHble 3aboneBaHMsA YENOBEKa,
YKMBOTHbIX, pacTeHuI

Ob6paTHana TpaHcKpunuma

bakTtepnodaru

CamoBoCnpou3BeeHne BUPYCOB

CtpoeHune
BMPYCOB

Bupycbl — HekneTouHasa Gopma KU3HU

MKU3HEHHbIN LIMKA KNETKK

MM3HEHHDBIN LMKA KNETKM

MU3HEHHbIN LMKA KNETKK

MM3HEHHDbIN LMK KNETKM

MaTtpuuHbIin cnHTes AHK

Pennunkauyma

Xpomocombl. [leneHne Knetkm —
MUTO3

leHbl, XPOMOCOMbI N AP0 B X XU3BHEHHOM UHNKNe
KNETKN

Tunbl KNneTok. KapmoknHes u
LMUTOKMHE3

HM3HEHHbIN LMK KNETKM

CTpoeHue 1 GpyHKLMM OpraHM3MoB
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CtpoeHue 1 GyHKUMM OpraHn3moB ‘

OpraHusm Kak eanHoe uenoe. TKaHW pacteHuit. TKkaHu
YKMBOTHbIX

B3anmocBAsb YacTei opraHM3ma Kak OCHOBa ero
LEeNOCTHOCTH

OpraHbl. CucTembl OpraHoB

TKaHW, opraHbl, CUCTEMbl OPraHoOB

Onopa Tena opraHnsmos.[lsnxeHne opraHM3moB

Onopa Tena v ABUNKEHWE OPraHNU3MOB

MnTaHne opraHM3mos

MNMnTaHne opraHM3mos

[bixaHne opraHn3moBs. [lbiIxaHMe NO3BOHOYHbIX
HKNBOTHDbIX

[blxaHWe opraHM3mosB

TpaHCNopT BeLLecTs y OpraHM3moB

TpaHCMNOPT BELLECTB Y OPraHM3MOB

KpOBEHOCHaH CNCTemMa No3BOHOYHbIX XKNUBOTHbIX

TpaHCMNOPT BELLECTB Y OPraHN3MOB

BblgeneHne y opraHu3mos

BbigeneHue y opraHm3mos

3awuTa y opraHmsmos

3awmTa y opraHM3mos

PasaparKMmMocCTb U perynaums y opraHM3mos
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PasgpaxknmocTb U peryaauma y opraHmamos

PasmHoXeHune n pa3sutune
OopraHn3mosB

PasmHoOKeHue n pa3sutune
OopraHnsmos

CDOprI Pa3MHOXXeHNA OPraHN3moB

becnonoe pasmHoXxKeHue

Cnocobbl Pa3MHOXXeHNA OpraHN3moB

MNMonoBoe pasmHoxKeHue. Meitos

NMonosoe pasmHOXKeHue

FameToreHes. O6pasoBaHme 1 pa3BuTmne NosoBbIX
K/1ETOK

ameToreHes

UHanBmnayanbHoe pa3BuTne OpPraHM3mMoB — OHTOreHes.
3aknaaka opraHoB u TKaHel n3 3apoabieBblX TMCTKO

NHamBuayanbHOe pa3BUTUE OPraHU3ImMOB

PocT 1 pa3sBuTne XKMUBOTHbIX

KM3HEHHbIE LMKbI Pa3HbIX FPYNN OpraHM3mMoB

nOCT3M6pMOHa}1bHOe pa3BuTnE N €ro nepmnoabl

PasmHoOKeHWe U pa3BUTHe y
pacTeHui

PasmHoOeHWe pacTeHuii

feHeTMKa — HayKa 0 HacneaCcrBeHHOCTU U USMEHYUBOCTU OPraHNM3mMoOB

[eHeTUKa — HayKa O HacneaCTBEHHOCTU U MSMEHYUBOCTU OPraHM3mMoB

MCTOpVIFl CTaHOBJ/IEHUA U Pa3BUTUA TEHETUKU KaK HAYKN

MeToabl
reHeTUKn
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‘ McTopmsa CTaHOBAGHUA U PAa3BUTUA FTEHETUKK

OCHOBHbIE NOHATMA U CUMBOJIbI TEHETUKN

OCHOBHble NOHATUA U CUMBOJIbl FEHETUKM

3aKOHOMEpPHOCTU HacneaCTBEHHOCTHU

3a KOHOMEPHOCTUN HacneaACTBEHHOCTU

3aKOHOMEpPHOCTM HacneA0BaHUA NPU3HAKOB.
MoHornbpuaHoe ckpelmBaHue. Liutonornyeckune
OCHOBbI MOHOTMBPUAHOTO CKPeLMBaHNA

MepBbIn 3akoH . MeHgenn

BTtopolii 3akoH I'. MeHgens

AHanusumpytollee ckpewmsaHme. HenonHoe
OOMUHUPOBAHUE

AHanusumpyiouee cKpelmsaHme

OurnbpugHoe ckpelmBaHme

Tpetuit 3aKkoH . MeHgena

CuenneHHoe HacnegoBaHue
NpPU3HaKoB

CuenneHHoe HacnegoBaHMe

XpOMOCOMHaFI TEOPUA HACNEOCTBEHHOCTU. [eHeTHKa
nona

XpOMoCoMHan Teopua HacneaACTBEHHOCTH

3a KOHOMEPHOCTU N3MEHYNBOCTU

3aKOHOMepHOCTVI N3MEHYNBOCTU

MN3meHUYMBOCTb MPU3HAKOB. BMUabl N3MEHUMBOCTM.
MoandukauMoHHan M3MEHYNBOCTb

Bnabl U3ameHUYMBOCTU

leHoTUNMYecKas U3MeHYMBOCTb. KomburHaTMBHan
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M3MEeHYNBOCTb

HacneacrseHHana U3MEHYMBOCTb, €€ BUAbI

3aKOHOMepHOCTM MYTaUMOHHOIO npouecca.
SnureHeTMKa U aNUreHoOMMKa. MyTaLI,MOHHaFI
M3MEHYNBOCTb

MyTtauumn

MyTaFEHbI, X BIMAHNE Ha OPraHnN3Mbl

dnureHeTMKa U ANUreHOMMKA

[eHeTMKa YyenoBeKa

leHeTuKa YyenoseKa

leHeTUKa Yenoseka. MeToabl MeAULIMHCKOMN FeHETUKM

MeTogbl U3yYeHUs TeHETUKM YeNOBEKA

[eHOM
yenoseKa

Cenekuma OpraHn3Imos

CeneKkuua opraHnM3mos

OcHOBHbIe NOHATUA cenekumn. MeToabl CeNeKLMOHHOM
paboTbl

Cenekumsa Kak HayKa 1 npotecc

STansl pPa3BnTnA cenekumn

LleHTpbl NPOUCXOXKAEHUA KYAbTYPHbIX PacTeHMIA

JocTtnxkeHna cenekumm paCTeHMVI, HKNBOTHbIX U
MWUKPOOPraHM3ImMoB

Cenekuma MUKpPOOpPraHnamos

Cenekuna pacteHui

CeneKkumsa *KMUBOTHbIX

CoxpaHeHune, n3yyeHue 1 UCNoIb30BaHNE
reHeTUYeCcKMX pecypcos
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CoxpaHeHune 1 n3yyeHne reHeTUYECKMX PecypcoB

BuoTexHo0rmMA N CMHTETMYECKasA bruonorusa

BuoTtexHoorna U cMHTETUYECKasa buonorua

BrnoTexHonorma Kak HayKa 1 OTpac/ib Npon3BoACTBa

BuotexHonorua, eé HanpasaeHUA

OcCHOBHble HanpasaeHUA CUHTETUYECKOoM bruonorum

buotexHonorusa, eé Hanpas/seHunA

KnetouHas, XPOMOCOMHaA U reHHaAa nHXXeHepuAa

leHeTn4ecKkn MOAM(I)MLI,MpOBaHHbIe OopraHmn3mbl

XpOMOCOMHaH MU reHHaAa nHxXeHepua

KnetouHas, XPOMOCOMHaA U reHHaAa NHXeHepua

MeAauumHcKue BUoTexHoNornm

MeauumHcKkmue 6MoTEXHONOTNK

Peseps

leHeTn4ecKn MOAM(I)MLI,MpOBaHHbIe OopraHmn3mbl
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11 KJIACC
HasBaHue nnaHa 24/25. buonorua-11 (yrny6nEéHHbIN ypoBeHb)
Napannennb 11
Mpeamer buonorna

3apo>K,a,eHl4e 1 pa3BuTne 3BOJTIOLLMOHHbIX ﬂpe,D,CTaBHEHMI\;I B 6mMonormm

3apoxxaeHue 1 pa3BUTME 3BOIIOLMOHHbBIX NPeacTaBaAeHni B buonorum

SBoAOUMOHHaA Teopua Y. [apsuHa

DBONOUMOHHaA Teopua Y. [lapBuHa

[BUKyLLME CUAbI 3BOIIOLMM BUAOB NO

Y. JapsuHy

dBotOuUMOHHaA Teopua Y. [lapsuHa

Eopb6a 3a cyuwiecrtsoBaHue, eCTeCTBEHHbIN U

MCKYCCTBEHHbI 0T6Op

Pa3BuTHE 3BONIOLMOHHbIX NaeWn

3BONOLUMOHHaA Teopma Y. lapsuHa

CDOpMMpOBaHME CUHTETUYECKOM TEOPUUN 3BOIIOLUNU

CuHTeTU4Yeckan TEOPUA aBoONHOLUUNN

Mukpoasontouma n e€ pesynbrathl

MUKpPO3BOOLMA N €€ pe3ynbTaTbl

HOHYHHLI,VIFI — 3/1IEMEHTAapPHaA egnHunLUa 3BoaOUNN.
3aKOH reHeTU4YecKoro paBHOBECUA LK.

BaiHbepra

Xapawm, B.

MNonynauma Kak anemeHTapHaa eauHMLA
3BOo/OUUN

dnemeHTapHble GpaKTOPbI 3BOSHOLUN

Osukywme cunol (pakTopbl) aBoOLUK

EcTecTBeHHbIN 0OTOOpP — HanpasAsAoLWMn GaKTop

asoaounn. Monosoit ot6op
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Auxylme cunbl (pakTopbl) 3BoNAOLUN

dopmbl ecTecTBeHHOro oTbopa

anCﬂ0C06I'IeHHOCTb OPraHM3MoB KaK

MWKPO3BOAOLUN. MprMmepbl NpUCnocobieHnin y
OpraHn3moB: mopdoaormyeckme, GU3N0NOrNYECKUE,

B6MOXMMMYECKUNE, NOBEAEHYECKUNE

pesynbTaTt

anCI'IOCOGJ'IEHHOCTb KaK pe3ynbTaT 3BO/1H0UNN

HanpasneHnua n nytv asoaoumn. Bua,
CTPYKTYpa

€ro KpuTepumm u

Hal'lpaBJ'IeHMFI 3BO/OUNN

CTpyKTypa BMaa. BuagoobpasosaHue Kak pesyabrart

MMWKPO3BOOLLMM

Bua, Kputepmm Buaa

CBA3b MUKPO3BONIOLMM U SMULEMNONOTUN

Ponb 3B0AOLMOHHOMN 6MoNOrMM

Makpo3asontouna n eé pesynbTtaTtbl

MaKposBoatouua 1 eé pesynbTtaTbl

Makpoasontouma. ManeoHTonornM4yeckme metoapl

n3y4yeHunA apoarounmn

CBnAaeTenbCTBa 3B0IOLMUMN }KUBOKN NPMPOAbI

Buoreorpaduueckne metoabl U3yyeHu

A 3Bo1OUNn

CeBmaeTtenbCcTsa 3BONOLMN YKMBOIA npupoapbl

3Mm6pronorMyeckmne n CpaBHUTENbHO-
Mmopdonormyeckne meToabl U3ydeHus

3BoOUUN

CeBmaetenbcTsa 3BONOLMN YKMBOIA npupoapbl

MOﬂeKyl'IﬂpHO-I'eHETW-IeCKVIe, bMoxXxnmmMyeckune u
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MmaTeMmaTnyeckme metoabl nsy4yeHna asostrounmn

CBMAETENbCTBA 3BOIIOLMMN KMBOWN NPUPOAbI

dopmbl HanpasAeHHOW 3BONOLUU

®dopmbl aBoNOLUM

n: AnBepreHums,

KOHBepreHuma, napannenmsm

061mMe 3aKOHOMEPHOCTM 3BOJIOLUK

Ob6Lme 3aKoHOMepPHOCTH (NpaBuna) aBoaoLUN

3BOIIOLUN

ApanTusHaA pagunauuma. HepaBHOMepHOCTb TEMMNOB

Ob6Lme 3aKoHOMepPHOCTU (NpaBuna) aBoaoLUN

MpouncxoxaeHne 1 pasBuUTME KMU3HM Ha 3emne

MpouncxoxaeHne 1 pasBUTUE KU3HWN Ha 3eme

[oHay4Hble NpeacTaBAeHNUA U HayYHbI
NPOMUCXOXKAEHMSA }KU3HWN Ha 3emne

€ rmnoTesbl

fvnoTesbl NPOUCXOKAEHUA KU3HU

OcHOBHble 3Tanbl HEOPraHMYeCKoM 3BOOLMM

fvnoTesbl NPOUCXOKAEHUA KU3HU

[MnoTe3bl 3apOXKAEHMA HKU3HU

MnoTe3bl MPOUCXOXKAEHUA XKU3HU

Uctopua 3emnm n metoabl eé
n3y4yeHus

MeToabl U3yyeHna ncTtopumn 3emnn

Ha4vanbHble aTanbl OpFaHM‘-IECKOﬁ 3BO1IOUNN

HayanbHble aTanbl 6uonornyeckomn 3BOTIIOLUN
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SBONOUMA SYKApMOT

OcHOBHbIle 3Tanbl

3BOTIOLUN KU3HN

OCHOBHbIe 3Tanbl 3BOAOLUM pacrtuTten

bHOI0 MMpa

OcHoBHble apoMop¢O3bl Y pacTeHU

OcCHOBHble 3Tanbl

3BOTIOUUN KU3HN

OCHOBHbIe 3Tanbl 9BOAOLUN }KUBOTHO

ro mumpa

OcHoOBHbIe 3Tanbl

3BOJTIOLUMM KU3HU

OcHOBHble apoMOpPdO3bl Y }KUBOTHbIX

DBONIOLMA }KUBOTHbIX

OcHoOBHbIe 3Tanbl

3BOJTIOLUMM KU3HU

OcHoBHble apoMOpPO3bl Y }KUBOTHbIX

Pa3BuTune }n3HM Ha 3emae No 3pam u

nepuogam

OcHOBHbIe 3Tanbl

3BOJIIOLUN KU3HN

MaccoBble BbIMUPaHUA — 3KOA0rMyec
npoLwnoro

KMe KpUsucol

OcCHOBHble 3Tanbl

3BO/TIOUNN KNU3HU

CoBpemeHHbI 3KOIOTMHECKMIN KPU3UC, ero

ocobeHHOCTH

OCHOBHble 3Tanbl

3BOTIOLUN KU3HN

CospemeHHaﬂ Cncrema opraHM4YecCkoro mumpa

Bua Kak cuctematmyeckasn Kateropua

MpuHUMNbI Knacc

Md)M Kauun, CUCTeMaTuKa

OCHOBHble cucTemMaTn4eckme rpynnbl OpraHM3ImMoB

OCHOBHble CUCTEMATUYECKUNE rpynnbl
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OpraHMYecKoro mupa

COBpeMeHHbIe B3rnAagbl Ha KﬂaCCMd)MKaLI,MI-O
OpraHn3Imos

I'Ipomcxom,qume 4ye/sioBEKa — aHTPOMNOreHes

MpouncxoxKaeHne YeaoBeka — aHTponoreHes

AHTpOI'IOIIOI'Mﬂ — HayKa O YenoBeke

dBonoLUMA YenoBeka (aHTponoreHes)

COBpeMeHHbIe npeacrtaBneHnAa o
NMPOUCXOXAEHNN YE/TOBEKA

Passutune HpEACTaBHEHMﬁ O MPOUCXOXKAEHUN YENOBEKA

JBoAOUMA YeNoBEKa (aHTponoreHes)

CoBpemeHHble NpeacTaB/ieHns o
MPOMCXOXAEHUM YeNoBEeKa

MecTo yenoBeKa B cMCTEME OPraHWUYeckoro mupa

MecTo yenoBeKa B OpraHUYecKkoM mupe

[BUKyLWME CUNbI aHTponoreHesa

Bronoruyeckue u coumanbHble GakTopbl
aHTponoreHesa

OCHOBHble CTaaumn aHTponoreHesa

OcCHOBHble 3Tanbl 3BOAKOLMM YeNOBEKa

ManeoreHeTnKa n NaneoreHOMUKa

MeToabl aHTpononorum

COBpEMEHHbIe npeacrtaBneHnAa o
NMPOUCXOXAEHNN YE/TOBEKA

SsoAaoumA COBPEMEHHOrIO 4esoBEKa

OcCHOBHble 3Tanbl 9BOMOLUM YeNoBEKa

COBpeMeHHbIe npeacrtaBneHnAa o
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MPOMCXOXAEHWUM YeNoBeKa

Yenoseuyeckue pacbl

I'Ipomcxom,u,eHme n egnHCTBO 4YeNoBEYECKUX pPac

MexxamMcumnnamHapHble MeToAbl aHTPONOI0TnK

MeToabl a HTponoaornn

JK0I0rMA — HayKa O B3aMMOOTHOLIEHUAX OPraHNM3MOB U HAaZ0PraHU3MEHHbIX CUCTEM C OKpY»KatoLwel cpegoi

JKkonorma — HayKa O B3aMMOOTHOLWIEHNAX OPraHNM3MOB U HaJOpPraHN3mMeHHbIX CUCTEM C Opr)KaI-OLLI,Eﬁ CpE,CI,OVI

3apoxaeHue 1 pasBuTme 3K0A0Mmn

DKO/10TMA KaK HayKa

MeToabl aKONOrMUN

MeToabl 9KONOrMYecKux MCCJ'Ie,CI,OBaHMﬁ

3HayeHMe 3KOIOTMYECKNX 3HAHW ONA YenoBekKa

JKOoNOorma Kak HayKa

MeToA,bl 3KONOrMYECKUX UCCe0BaHMI

OpraHusmbl U cpega obUTaHusA

OpraHnambl 1 cpepa obuTaHma

3Kosornyeckune dpaktTopbl. ABMoTUYECKME PaKTOpbI.
CBeT Kak 3Kosiormyeckuit paktop. AbuoTtnyeckmne
daKkTopbl. TemnepaTypa Kak 3KON0rM4Yeckmnin paktop.
AbunoTmyeckme GakTopbl. BnaxHOCTb KaK
3KONOrMYecKkmin pakTop

3Konormyeckune GpakTopsl

3aKOHOMEPHOCTM AENCTBUA IKONOTMYECKUX
¢daKTopoB

Cpep,bl 0buTaHun opraHusmos. bnonornyeckne pnTmel

Cpeabl
obuTtaHuA
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Kn3HeHHble PopMbl OpraHM3mMOoB

Hun3HeHHble GopMbl OPraHNM3IMOB

BroTnyeckne pakTopbl. 3HaueHne BUOTUYECKNX
B3aMMOZAENCTBUIN ANA CYLLeCTBOBAHMA OPraHN3MoB B
cpeae obuTaHus

BuoTnyeckune dpakTopsl

Buabl BUOTUYECKMX B3aMMOAENCTBUI

JKoNorns BMA0B U NONyAaLUni

dKos0rns BUA0B M NONYNALLUIMI

JKosnormyeckue XapaKTePUCTUKN nonynaunmn

XapaKTtepuctuka nonyaaumm

Monynauma Kak Gpopma cyLLecTBOBaHMA BUAA B
npupoge

OcHOBHble NoKa3aTesn NONyAALMN: YUCNEHHOCTD,
NAOTHOCTb, BO3PACTHaA U NOJI0Bas CTPYKTYpa.
OcHOBHble NOKa3aTesn NONyAALMN: POXKAAEMOCTb,
MPMPOCT, TEMN POCTa, CMEPTHOCTb, MUTPaLUN

XapakTepuctuka nonynauum

JKonormvyeckas CTpyKTypa nonynaumu. AnHamuka
nonyaauun u eé perynauma. Kpusble pocta
YMCAEHHOCTM NONyAAUMK. KpuBbie BbIXKMBaHUA

CTpyKTYpa nonyaauum

Bua, KaK cuctema nonynaumi

Monynauma Kak Gopma CyLw,ecTBoOBaHNA BUAA B
npupoae

3aKOHOMepHOCTM nosegeHnA n Mmrpau,mﬁ XKNBOTHbIX

XapaKTtepuctuka nonyaaumm
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3Konorma coobLecTs. IKOOrMYECKME CUCTEMDI

Skonorua C006LLI,ECTB. DKONI0rMYecKkue cucTemsl

CoobuecTBo OpraHM3MoB —
6uoueHo3

BrnoueHo3

JKOCUCTEMA KaK OTKpbITasA cMctema

3Kocuctema (bmoreoueHos)

OCHOBHble NOKa3aTeIn 3KOCUCTEMbI

KOoMMNOHEeHTbl 3KOCUCTEMDbI

MpoAayKTUBHOCTb U 6Momacca akocucrtem

CBoWMcTBa 3KOCMCTEM

N3meHeHuA coobluects —
cyKueccumn

JnHamumKa skocuctem

MprpoaHbie 3KOCUCTEMbI. DKOCUCTEMbI 03EP U PEK.
JKoCUCTEMbI MOPEW M OKEaHOB

Pa3Hoo6pasl4e €CTeCTBEHHbIX 3KOCUCTEM

AHTPOMOreHHble 3KOCUCTEMDI

Pa3H006pasme MCKYCCTBEHHbIX 3KOCUCTEM

Ypb6o3Kkocuctemsl

Pa3Hoo6pa3me MCKYCCTBEHHbIX SKOCNCTEM

3aKOHOMEPHOCTUN GOPMUPOBAHUSA OCHOBHbIX
B3aMMOZENCTBUI OPraHNM3MOB B IKOCUCTEMAX

Muuwesas ceTb

KOMMoOHeHTbl 3KoCcncTembl
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MexaHn3Mbl BO34eNCTBMA 3arpA3HEHMI Pa3HbIX TUMOB
Ha cybopraHM3MeHHOM, OpraHU3MEHHOM,
NonyAsLMOHHOM M SKOCUCTEMHOM YPOBHAX

BanaHue geatTenbHOCTM YenoBeKa Ha
3KOCUCTEMDI

Buocoepa — rnobanbHan
aKocucTema

Buocdepa — rnobanbHan
aKocucTema

3aKOHOMEpPHOCTU CyLLecTBOBaHUA buocdepsbl. YueHne
B. WN. BepHaacKkoro o 6uocoepe

*uBoe BeLecTBo U ero ponb B bruocdepe

YueHue B.N. BepHaacKoro o 6uocoepe.
Hoocdepa

YcToumnsoctb 6uocdepbl

CtpoeHue 6uocdepbl

KpyrosopoTbl BellecTs U 6MoreoxmmmyecKkme
LUUKAbI

YenoBek 1 OKpy»KatoLan cpesa

Yenosek M OKpy:Katowwan cpeaa

BosgeiicTBMe YenoBeka Ha
6uocodepy

FnobasnbHble aHTPOMNOreHHble N3MEHEHUA B
6uocoepe

AHTpOnoreHHoe BO3AENCTBUE HA PACTUTE/bHDBIN U
YMUBOTHbI MUP

CoxpaHeHune buopasHoobpasun

FnobasnbHble aHTPOMNOreHHble U3MEHEHUA B
6uocdepe

OxpaHa npupoabl
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BoccTraHoBuTENbHAA 3KONOIMA

PaumoHaibHOE NPUPOAONO/Ib30BaHUE U COXPaHeHMe
61oN0rMYecKoro pasHoobpasma 3emnu

CoxpaHeHune bruopasHoobpasusn

BoccTtaHoBuUTENIbHAA 3KONOIMA
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