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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yuyebHomy mnpeamery "buomorusa" (maizee - Ouonorus) Ha ypOBHE CpPEIHEro OOIIero
oOpasoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3zoBaHUU B
Poccuiickoit @eneparun»y, ®I'OC COO, Konuenuuu npenojaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TIOJIOXKEHUH (enepanbHoil pabouel mporpaMMbl BOCTIUTAHHS.

VYueoOnsii npeamer «buonorus» yrayonénnoro ypoBHs wu3ydeHus (10—11 kmaccel) sIBAsSeTCS OTHUM U3
KOMIIOHEHTOB TpeaMeTHou obmactu «EctectBeHHO-Hay4uHBIe TIpeameThl». CornacHo mnonoxeHusm OIOC
COO mnpodunpHBIe y4eOHBIE TPEAMETHI, H3ydaeMble Ha YIIyOJNEHHOM YpOBHE, SBISIOTCS CIIOCOOOM
mupdepeHnanu  00ydeHHsT HA YPOBHE CpEIHEro O0OmEero oOpa3oBaHWs W TPU3BAHBI O0ECICYUTH
PEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM OOUIMM, CPEIHUM MNPOPECCHOHATBHBIM M BBICIINM
oOpa3zoBanueM. B TO ke BpeMs KaXIblii M3 3TUX Y4YEOHBIX MPEAMETOB JOHKEH OBITh OPUEHTHUPOBAaH Ha
MPUOPUTETHOE PEIICHUE O0pPa30BaTEIbHBIX, BOCHHUTATENIBHBIX M Pa3BUBAIOIIMX 3a/lay, CBS3AHHBIX C
npodopreHTanell 00yJarImuUXcs U CTUMYIUPOBAaHUEM MHTEpeca K KOHKPETHOW 00JacTH HAYYHOTO 3HAHHS,
CBSI3aHHOT'O C OMOJIOTHE, MEAUIIMHOMN, SKOJIOTHEH, ICUXOIOTHEH, CHOPTOM MIIH BOSHHBIM JIEJIOM.

[IporpamMma no yue6HOMY npeamety "buonorus" maér npeactaBieHue O LEIU U 3aadax U3ydeHHs] y4eOHOTo
npeamera «buonorus» Ha yrayOn€HHOM ypOBHE, ONperenseT o0s3aTelbHOe (MHBApUAHTHOE) MPEIMETHOE
COJICpXKaHMUEe, €ro CTPYKTYpPUpPOBaHHE IO paslesiaM M TeMaM, paclpeiesieHHe IO KiaccaM, PeKOMEHIyeT
MOCNIE0BATEIbHOCTh U3YyUEHHUs y4eOHOro Marepuana ¢ y4ETOM MEXMPEIMETHBIX M BHYTPHUIIPEAMETHBIX
CBSI3€H, JIOTUKH y4eOHOTO MpoIiecca, BO3PACTHRIX 0COOCHHOCTEH oOyuaromuxcs. B mporpamme mo 6uosioruu
peanu30BaH NPUHLUI IPEEMCTBEHHOCTH € U3y4YeHHUEM OMOJIOTUU HAa YPOBHE OCHOBHOTO OOIIero oopa3oBaHus,
Omaromapst yeMy HpPOCMAaTPHUBAETCSl HAINPABICHHOCTh Ha MOCJEIYIOLIee Pa3BUTHE OMOJOTHMUECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHUE €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, HKOJOTHUYECKOTO MBIIUICHUS,
NpEeCTaBICHU O 340pOBOM oOpa3e >KHU3HH, Ha BOCIHUTAHHE OEPEKHOTO OTHOIICHHS K OKPYXKaromieu
NpUpoAHON cpene. B mporpamme mo OuOIOrMM TakkKe IOKa3aHbl BO3MOYKHOCTH Y4eOHOTO mpeameTa
«buonorus» B peamuzauuu tpedoanuii ®I'OC COO K nmiuaHUPYyEeMbIM JMYHOCTHBIM, METANPEAMETHBIM U
NpPEIMETHBIM pe3ylbTaTaM oOy4deHHs W B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JeSITEIbHOCTH 0OY4alOIIMUXCsl 10 OCBOCHHUIO COJIEpKaHUs OMOJIOrMYecKoro o0pa3oBaHMs Ha YPOBHE CPEIHETO
o01rero o6pa3oBaHus.

VYuebublii mpenMer «buoJyorus» Ha YpOBHE CpeAHEro oOIIero oO0pa3oBaHMs 3aBeplIaeT OHWOIOTHYECKOe
o0Opa3oBaHue B IIKOJE M OPUEHTHPOBAH Ha paCIIMpEHUE M YyriIyOJeHHe 3HaHMHM oOydaromuxcs O >XKUBOU
IpUpPOZE, OCHOBAX MOJIEKYJSIPHOM M KJIETOYHOH OMOIOruM, SMOPUOJIOTMM M OMOJIOTMU Pa3BUTHS, T€HETHKH,
CeJIEKLIUU, OMOTEXHOJIOT MU, IBOJTIOIMOHHOIO YYEHUS ¥ SKOJIOTHH.

N3yuenne yuebHoro mnpenmera «buonmorus» Ha yriyOJeHHOM YpOBHE OPHUEHTHPOBAHO Ha IOJTOTOBKY
o0ydJaromuxcs K TOCIENYyIOEeMy IOJyYeHHUI0 OHOJIOTHYECKOro OOpa3oBaHUS B By3aX M OpPTraHU3AIMAX
cpenHero npodeccHoHaIbHOrO 00pa3oBaHus. OCHOBY €ro COJCPIKaHUsI COCTABISIET CHCTEMa OMOJIOTHYECKUX
3HaHHI>i, MOJIYYCHHBIX IIPpU M3YUCHUH 06y‘IaIOHII/IMI/IC${ COOTBCTCTBYIOIINX CHCTCMATHUYCCKUX pPa3acioB
OMOoJIOTMY HAa YPOBHE OCHOBHOTO 00111ero 00pa3zoBanus, B 10—11 kimaccax 3Tu 3HaHHUA MOTYYaroT pa3BUTHE. Tak,
paciupeHsl U yriayosieHbl OMOIOTHYECKUE 3HAHUSA O PACTEHHSX, )KUBOTHBIX, TpuOax, OaKTEepHsX, OpraHu3Me
YeJoBeKa, OOMIMX 3aKOHOMEPHOCTSIX JKH3HH, JIOMOJHUTEIBHO BKJIIOYCHBI OHMOJOrMYECKHE CBEICHUS
NPUKIIAJHOTO M TIOMCKOBOTO XapaKTepa, KOTOPhIe MOXKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI JUIS MOCIIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke MHTErpalys OMOJIOrMYeCKUX 3HAHUM C COOTBETCTBYIOIIMMHU 3HAHUS MU,
MOJTyYEHHBIMU 00yYarOIIUMUCS NPH U3YYCHUHU (PU3UKH, XMMUH, reorpaduu 1 MaTEMaTHKH.

CtpykTypa miporpaMMbl 10 y4deOHoMy mipeamery "buosorus" oTpakaeT CHCTEMHO-YPOBHEBBIA U
9BOJIIOLIMOHHBIA MOJXO0JbI K M3yueHHuto Ouosoruu. CorjacHO UM, M3y4yarOTCSl CBOMCTBA U 3aKOHOMEPHOCTH,



XapaKTepHBIC ISl )KUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHU3AIMH, YBOJIIOIMHA OPraHUYEeCKOro MHpa Ha 3emIie,
COXpaHEHHs OMOJIOTUYECKOro pasHooOpa3us miaHeTsl. Tak, B 10 kiacce M3ydaroTcsi OCHOBBI MOJICKYIISIPHOUM U
KJIETOYHOW OWONOTHH, SMOPHONOTHH M OWOJOTHH pPa3BUTHs, TEHETUKH U CEJICKIIMH, OUOTEXHOJOTHU U
CUHTCTHYCCKON OHMOJIOTUH, aKTyaJUu3UPYIOTCS 3HAHUSA OOYYAIOIIMXCS IO OOTaHUKE, 300JIOTMH, aHATOMHUH,
¢usmonorun 4enoBeka. B 11 kimacce M3y4arOTCs 3BOJIOIMOHHOE YYCHHE, OCHOBBI JKOJIOTHUHM W yYEHHE O
ouocdepe.

VYueOublii npeamer «buonorus» npu3BaH 00€CHEUUTh OCBOECHUE OOYYAIOIIMMUCS OUOJIOTHUYECKUX TEOpUN U
3aKOHOB, WJI€H, IPUHIUIIOB ¥ NIPABUIL, JIEXKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHON KAPTHUHBI MUPA,
3HAHUH O CTPOCHUH, MHOT000pa3ud M OCOOCHHOCTAX KIJICTKH, OpTaHW3Ma, IOMyJISIIUH, OWOIeHO3a,
9KOCUCTEMBI, O BBIJAIONINXCS HAYYHBIX JOCTIDKEHUSX, COBPEMEHHBIX HWCCIEIOBAHUSAX B OHOJOTHUH,
MPUKJIAIHBIX acCMeKTaXx OMOJOrMYecKHUX 3HAHUM. (s pa3BUTHS M TMOJIEpKAHHUS MHTEpeca OO0yJaromMXcs K
OMOJIOTUM Hapsy CO 3HAUUTEIbHBIM OOBEMOM TEOPETHUECKOrO0 MaTepualia B COJEp>KaHUU MPOrpaMMBbl IO
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C HCTOPHMEH CTAHOBJIECHHUS WM PAa3BUTHUS TOW WJIM HHOW OOJacTh
OMOJIOTUH, BKIAJOM OTCUYCCTBCHHBIX M 3apyOeKHBIX YUEHBIX B PEIICHHE BAKHEUITNX OHMOJIOTHYECKHX H
9KOJIOTHYECKHX TPoOIIeM.

Henp usydenus ydeOHoro mpeamera «buosorus» Ha yriayOlEHHOM YpPOBHE — OBJIaJIEHHE OOy4YarOIIMMUCS
3HAHUSAMHM O CTPYKTYPHO-(YHKIIMOHAJIbHOW OpraHU3allMy >KMBBIX CHUCTEM pA3HOTO paHra M MpHOOpeTeHue
YMEHUI UCTIOIB30BATh 3TH 3HAHUSA B (POPMUPOBAHUH MHTEpECa K OnpeaenéHHON 0baacTu npodeccuoHanbHOMI
NEeSITeTbHOCTH, CBSI3aHHOM C OHOJOrued, WM K BBIOOPY Y4eOHOro 3aBelEHUS IS TMPOJODKEHUS
Ouosoruueckoro o0Opa3zoBaHusl.

JlocTiokeHne Lenu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriiyOia€HHOM YpOBHE 00eCIeUHMBaCTCS
pelLIeHreM CIeAYIOIUX 3a1ay:

OCBOEHHE OO0YYalOIIMMHUCA CHCTEMbl OHOJOTMYECKHX 3HaHHW: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPHUSX,
KOHLENIUAX, TUIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U IpaBUiaX, COCTABISIOLUIMX COBPEMEHHYIO €CTECTBEHHO-
Hay4YHYI0 KapTHHY MHpa; O CTPOCHHMH, MHOTooOpasMM M OCOOCHHOCTSAX OMOJIOTHUECKUX CHUCTeM (KIIEeTKa,
OpraHu3M, MOMyJALUs, BHJ, OHOreolneHo3, Ouocdepa); O BBIJAIOMIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCIIEIOBAaHUSX B OMOJIOTUY;

O3HAaKOMIJICHHUEC 06yqa101unxcsl C MCETOJaMH IIO3HAHUA JKUBOU npupoAbl: HUCCICAOBATCILCKUMHU MCTOAAMU
OMOJIOTUYECKNX HayK (MOJEKYISAPHOU U KICTOYHONH OMOTIOTHH, IMOPUOTIOTUN U OUOJIOTUU PAa3BUTHS, TEHETUKH
U CeJIEKIUW, OWOTEXHOJOTMH W CHHTETHYECKOW OWOJIOTHH, TaJICOHTOJIOTHH, HKOJIOTUH), METOJIaMHU
CaMOCTOSITEIBHOTO MPOBEACHUSI OMOJIOTHYECKUX HCCICAOBAaHUN B JIaOOpaTOpuu M B mpupone (HaOIroJeHuE,
M3MEpeHHne, SKCIIEPUMEHT, MOICITUPOBAHNE);

OBJIaIcHHE OOy4yalolMMHUCS YMEHHUSMHU: CaMOCTOSTEIBbHO HAaxOAWTh, aHAIM3UPOBAaTh U HCIOJIB30BATH
OMoJIOrnYecKyro MH()OPMAIUIO; MOJIb30BATHCS ONOJIOTNYECKON TEPMUHOJIOTHUEN U CUMBOJIMKOH; YCTaHABIMBATh
CBA3b MEXIY pa3BUTHEM OHOJOTMHM M COLHUAIBHO-PKOHOMHYECKHMMHM U JKOJOTHUYECKUMHU MpodieMamMu
YeJI0BEYECTBA; OLICHUBATh IIOCIECACTBUS CBOEH NEATEIIBHOCTU 110 OTHOLIEHUIO K OKPYKAIOLIEH NPUPOIHON
cpelie, COOCTBEHHOMY 3/I0pPOBBIO M 3[OPOBBIO OKPYXArOIIUX JIFOJeH; 0OOCHOBBIBATH M COOJIIOJATh MEpHI
NpopUIAKTUKY MH(PEKIIMOHHBIX 3a00JI€BaHUM, IIPaBUIIa MOBEJIEHUs B MPUPOJE U obecrneyeHus: 0e30MacHOCTH
COOCTBEHHOM >KHM3HENEATEIbHOCTH B YPE3BBIYANHBIX CUTYalUSX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITHUS B 00J1aCTH OUOJIOTHH;

pa3BUTUC Y 06y‘laIOH_[I/IXCH HHTCJUICKTYAJIbHBIX U TBOPUYCCKHUX CIIOCOOHOCTEH B nponecce 3HaKoOMCTBa C
BBIAAIOIIUMUCA OTKPBITUAMU U COBPEMEHHBIMU HCCIICAOBAHUAMU B 6I/IOJ'IOFI/II/I, peIacMbIMHU €10 HpO6HeMaMI/I,



METOIOJIOTHEH OMOJIOTIYECKOT0 HCCIICOA0OBaHUs, NPOBCACHUSA SKCIICPUMCHTAJIbHBIX I/ICCJICI[OBaHI/If/'I, peicHuAd
OMOJIOTHYECKUX 3aaa4, MOACIIMPOBAHUA OHOJIOrNYECKUX 0O0BEKTOB U IMPOLCCCOB;

BOCIIUTAaHUE y OOYYaIOLIMXCS LEHHOCTHOTO OTHOUIEHMS K JKMBOW HPUPOAE B LIEJIOM U K OTIEIbHBIM €€
o0BeKTaM M SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTMYECKOH, T€HETHYECKOW I'PaMOTHOCTH, OOIIEH KyIbTYphbl
IIOBEJICHUs B IPUPOJIC; UHTETPALIUU €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHue OO0YyYaroUIMMUCA KOMIIETEHTHOCTH B PalMOHAJIBHOM IPHPOJOINOIb30BaHUM (COOII0AEHUE
MIpaBWJI MTOBEACHUSI B PUPOJIE, OXPAHbI BUJIOB, SKOCUCTEM, OMOCPEphI), COXPAHEHUH COOCTBEHHOTO 3/10POBbS U
3I0pPOBbsI OKPYXKAIOIIMX JIFOIeH (COOMIOACHMSI Mep TPOMUIAKTUKN 3a00JIeBaHU, 00ecTieueHrne Oe30MacHOCTH
KHU3HEJIEATEIIbHOCTH B YPE3BBIUYANWHBIX CUTYAIMsIX MPHUPOJHOTO W TEXHOTEHHOTO XapakTepa) Ha OCHOBE
UCIIOJIb30BaHUs OMOJIOTUYECKUX 3HAHUIM U YMEHUH B TOBCETHEBHOM JKU3HU;

CO3JaHHME YCIOBHH 11 OCO3HAHHOTO BBIOOpa OOYUAIONUMUCS WHIAMBHIYAIBHOH 00pa3oBaTEIbHOM
TPAaeKTOPUH, CIIOCOOCTBYIOIIEH MOCIEAYIOUIEMY MPOPECCHOHATIBHOMY CaMOOIIPEIEICHUI0, B COOTBETCTBHHU C
WH/IMBHUIYaJIbHBIMH HHTEPECAMH U TOTPEOHOCTSIMU PErroHa.

OOmiee 4McIO YacoB, OTBEJACHHBIX Ha M3y4yeHHE OHOJIOTMM Ha YriayOJIEHHOM YPOBHE CpPEIHEro OOIIero
oOpa3zoBanus, coctanisier 204 vaca: B 10 knmacce — 102 gaca (3 yaca B Henenio), B 11 kmacce — 102 yaca (3 gaca
B HEJIEIIO).

OT6op oOpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOYyYEeHHsS] OHOJIOTHH OCYIIECTBIAETCS C YYETOM
cnenu(UKU €ro cojaep)kaHHs M HalpaBIEHHOCTH HA TPOJOJDKEHHE OHOJOrMYecKoro oOpa3oBaHUs B
OpraHu3alUsaX CPEAHETO MPOPECCUOHATIBLHOTO U BBICILIETO 00pa30BaHUSI.

OO0s3aTeNbHBIM  YCIIOBUEM TPU OOY4YEeHUM OHOJIOTMM Ha YIIYyOJIEHHOM YpOBHE SBISIETCSI IPOBEIEHUE
1a00paTOPHBIX M MPAKTUYECKUX paboT. Takxke ydacTue 00y4aromuXxcs B BHIIOJHEHUH MPOEKTHBIX M y4eOHO-
HCCIIEIOBATENILCKUX padoT, TEeMaTHKa KOTOPBIX OIPEENAeTCsl yUuTelIeM Ha OCHOBE NMEIOIUXCS MaTepHaIbHO-
TEXHUYECKHUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUI.

COJEP)KAHUE OBYYEHUA
10 KJIACC

ConepxaHue NpPOrpaMMBbl, BBIJICIEHHOE KVpPCUBOM, HE BXOAUT B IPOBEPKY TOCYJapCTBEHHOH HTOTOBOM
atrectauuu (I'UA).

Tema 1. Bnosnorus kak Hayka

CoBpeMeHHast OMOJIOTHsI — KOMIUTIEKCHas Hayka. KpaTkast uictopust pa3BuTHs OHOJI0THH. broornueckue HayKu
U M3ydaeMble UMM TpoOjembl. DyHIaMEHTabHBIC, MPHUKJIAIHBIC W TOMCKOBBIC HAaydHBIC HMCCJCIOBAHHS B
OHOJIOrUU.

3HaueHue Ouosoruu B (OPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HayuyHOW KapTuHbl mupa. I[Ipodeccun,
CBsI3aHHBbIE ¢ OHMosorueil. 3HaueHue OMOJIOTUH B MPAKTHYECKOM NEATEILHOCTH YEJIOBEKA: MEIUIIMHE, CETbCKOM
XO35ICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOIBL.

JleMoHCTpamn



[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseii, I. Mengens, B. U.
Bepnanackuii, U. I1. TlaBnos, . 1. Meunukos, H. 1. BaBunos, H. B. Tumodees-Pecosckuii, . Yorcon, .
Kpuk, . K. benses.

Tabnuue! u cxembl: «CBsi3b OMOJOTHH C JPYTUMHU HayKammuy, «CuctemMa OMOJIOTHYECKUX HAYK.
Tema 2. /KuBble cuCTEMBI U UX U3yYeHHE

Kusble cuctembl Kak npeamer u3ydeHus Ouosiornu. CBOMCTBAa >KMBBIX CUCTEM: €JUHCTBO XHMHUYECKOTO
COCTaBa, JHUCKPETHOCTb M IIEJIOCTHOCTb, CIIO)KHOCTb U YHOPSJOUYEHHOCTb CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHu3allys, CaMOBOCIIPOU3BENECHUE, PA3IPAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHuM3anuy JKUBBIX CHUCTEM: MOJIEKYJISPHBIM, KJIETOYHBIM, TKAaHEBBIM, OpPraHU3MEHHBIN,
MOMYJISIITHOHHO-BUIOBOM, YKOCUCTEMHBIN (OMOTeoneHOTHIecKuii), OnocdepHsiii. [Iporeccel, mpoucxoasiye B
KHBBIX cucTeMax. OCHOBHbIE Npu3Haku >xuBoro. JKu3Hb Kak (opma cymecTBoBaHusi marepuu. Haykw,
M3YYarOIINE )KUBBIE CUCTEMBI Ha PA3HBIX YPOBHIX OpraHU3alUu.

W3yuenne >kuBBIX cucTteM. Mertonasl Ouonormueckoil Hayku. HaOmioneHwe, u3MepeHHE, HKCIEPUMEHT,
cucreMarusanus, MeraaHanu3. IloHsTue O 3aBUCUMOM UM HeE3aBUCUMOW niepemMeHHOM. Ilnanupoanue
skcnepumenTa. IloctanoBka u nposepka runotes. HyneBas runoresa. [Tonstue BEIOOPKH U €€ 10CTOBEPHOCTb.
Pa3z6poc B 6uonornueckux JaHHbIX. OLEHKa JOCTOBEPHOCTH MOJIYYEHHBIX pe3yabTaToB. [IpudnHbl HCKakeHUs
pe3ynbpTaToOB 3KCIIepuMeHTa. IIoHsATHE CTaTHCTUYECKOTrO TeCTa.

JemoHcTpauu

Tabmuipl 1 cxembl: «OCHOBHBIE TTPU3HAKH KU3HWY, «bronornueckue cucteMoly, « CBOMCTBA JKUBOW MAaTEPUN,
«YPOBHM OpraHu3aluu *XUBOW NpUpoabl», «CTpoeHUEe KUBOTHOW KIETKH», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHOB YeIIOBEYECKOTo oprannu3May, «buoreomnenosy», «buocdepar, «MeToabl U3yUdeHUS KUBOU TPUPOIBI».

O6opynoBanue: 1a00paTopHOE 000PYIOBAHUE JIJISl IPOBEACHHS HAOTFOICHUN, N3MEPECHHIA, YIKCTIEPHUMEHTOB.
[TpakTrueckas padora «/crnonb30BaHNue Pa3IMUHBIX METOJOB MPU U3YUYECHUH KUBBIX CHUCTEM.
Tema 3. buosnorust kieTkn

Knerka — cTpykTypHO-(YHKIIMOHATBHAS €AuHUIA kuBoro. McTopust oTKpeiTUs KieTku. PadoTer P. I'yka, A.
JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE MOJOKEHUS COBPEMEHHON
KJIETOYHOU TEOPHH.

MeToasl MONEKYISIPHOM M KJIETOUHOM OMONOrMH: MUKPOCKOMHUSA, Xpomatorpadus, snekTpodopes, MeTox
MEUYEHBIX aToMoB, auddepeHnnanbHOe HEHTPUDYTHPOBaHUE, KYJIbTHBHPOBAHUE KICTOK. M3yuenue
@uKrcuposannvix  Kiemokx. DIEKTpOHHas MHUKpockomus. Kowugokanvhas mukpockonus. Bumanvhoe
(npudicusHenHoe) uzyueHue Kiemox.

JleMoHCTparuu
[loptpertsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Ta6n1/1u51 n cxembl: «CBeTOBOH MHUKPOCKOID», «BHGKTpOHHHﬁ MHUKPOCKOID», ((I/ICTOpI/IH pasBUTUA MCTOOOB
MUKPOCKOIINKN.

O60py,[[OBaHI/IeZ CBETOBOM MHUKPOCKOII, MUKPOIIPCIIApaThl PpaCTUTCIIbHBIX, )KUBOTHBIX U 6aKTepI/IaJ'IBHBIX KIICTOK.



[MpakTiaeckas pabora «M3ydeHHe METOOB KIETOYHOW Owonormm (xpomartorpadus, 3ieKTpodopes,
muddepennuansaoe nentpudyruposanue, [TLP)».

Tema 4. XumMnuyeckasi OpraHu3alnus KJIeTKH

XUMHYeCKUi cocTaB KIETKH. Makpo-, MUKpO- U YJIbTPAaMUKPOIJIEMEHTHI. Bosla 1 €€ poib Kak pacTBOpUTENS,
peareHTa, y4acTue B CTPYKTYPHUPOBAHUU KIETKH, TEIUIOPErYNIALMU. MHHEpajabHbIE BEIIEeCTBA KIETKH, HUX
Ouosiornyeckas posib. Pojb KAaTHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKHU. buomormdeckue monumepbl. benkn. AMHHOKHCIOTHBIM COCTaB OEJIKOB.
CrpykTypsl O6enkoBoii Mojekynbsl. [lepBuuHas cTpykTypa Oenka, menTHIHas CBA3b. BTopuuHas, TpeTH4Has,
4yeTBepTUYHAs CTPYKTyphl. JleHarypanus. CpoiictBa OenkoB. Knaccudukauus OenkoB. buonoruueckue
¢byHkuM 0enaKoB. [Ipuonui.

VYrneBoapl. MoHOcaxapusl, AUCAXapHIbl, OIUTOCAXapuAbl U mojucaxapuasl. OOMUN TUIaH CTPOCHUS H
(bu3MKO-XMMHYECKHE CBOICTBA yrieBo10B. bruonornueckue GyHKIMH YTIIIEBOIOB.

Jlummuapsl. ['unpodpunsao-runpodoOHbIe cBoiicTBa. Kimaccudukanus aunuaos. Tpuriunepuasl, Gocdomumnuasl,
BOCKH, cTepouabl. buonormueckue ¢yHkiuuu numuaoB. OOmue CcBOMCTBa OHONOTHMUECKUX MeMOpaH —
TEKYy4eCTbh, CIIOCOOHOCTh K CAMO3aMBIKaHHIO, TIOJTYITPOHUIIAEMOCTb.

HyxneunoBbie xkucnotel. JHK u PHK. Crpoenne nyknenmHoBbix kucior. Hyxieotunbl. IlpunHnun
komiuiemMeHtapHocTd. IlpaBuno Yapradda. Crpykrypa [JAHK — nBoifHas cnupans. MecToHaxoxXIeHHE U
ounonoruueckue Gpynkuuu JJHK. Bunst PHK. ®ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Mosiekyne AT®. buomormueckue ¢yHkiun ATO.
BoccranoBneHHbIE TEPEHOCUMKH, HMX (QYHKIUH B KIeTKe. /[[pyeue muykneosuompugocpamor (HTD).
CexsenupoBanue IHK. Memoowsi cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykTypHast OMOJOTHA: OMOXMMHUYECKHE M OMO(H3MYECKHE HCCIEAOBAHHUS COCTaBa M IMPOCTPAHCTBEHHOU
CTPYKTYpbl OuoMonekyn. Mooderuposeanue cmpykmypvl u @QYHKYu OUOMONEKYI U UX KOMNIEKCO8.
Komnvromepuwiti ouzaiin u opeanudeckuli cunmes OUOMONEKYL U UX HENPUPOOHBIX AHANO208.

JeMoHCcTpanuu
[optpertsr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, @. Caurep, C. [Ipy3unep.

Huarpammsl: «PacripeeneHrie XMMUYECKUX 3JIEMEHTOB B HEXKMBOM MpUpoey», «PacnpenesieHne XuMHIEeCKUX
3JIEMEHTOB B KUBOU IPUPOLEY.

Tabmuuer u cxembl: «llepuonuyeckas TaOIUIA XUMHUYECKUX 3JIEMEHTOB», «CTpOCHHE MOJIEKYIbl BOJBI»,
«BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHHUE MOJEKyNbl Oenka», «CTpYKTYphl OEIKOBOW MOJEKYIBD,
«CTpoeHHre MOJIEKYN YIieBoioB», «CTpoeHue MoyeKkyna aunuaoB», «HykienHoBble KuUCIOTBHIY, «CTpoeHHe
MouteKyisl ATD».

O6opynoBaHue: XMMHUYECKasl IOCy1a U 000pYyI0BaHHUE.
JlaGopatopHas pabota «OOHapykeHHE OCJIKOB C MOMOIIIbIO KAUECTBEHHBIX pPeaKLuil».

JlaboparopHas pabora «lMccrnenoBaHue HYKIEHMHOBBIX KHCIIOT, BBIIECJIEHHBIX U3 KIETOK pa3IUYHbIX
OpPTaHU3MOBY.



Tema 5. CTpoenne n pyHKINH KIeTKH
Tumel KJIETOK: yKapHOTHUYECKask ¥ MpokapruoTHueckas. CTpyKTypHO-(pyHKIIMOHaIbHBIE 00pa30BaHuUs KIETKU.

Crpoenne mnpokapuoTuueckon kinetku. Kierounas crtenka Oakrepuii M apxeil. OCOOEHHOCTH CTpPOEHHUS
reTepoTpoHOi 1 aBTOTPO(HON MPOKAPUOTUYECKHUX KIETOK. MEeCTO M pojib MPOKAPUOT B OMOIIEHO3aX.

Crpoenne u (PyHKIHMOHMpPOBAHHWE HyKapHOTHUECKOW KieTkH. [lmasmartwdeckas memOpaHa (IUiazmaiemMma).
CrpykTypa mazMaTudeckoid MeMOpaHsl. TpaHCTIOPT BEHIECTB Yepe3 MIa3MaTHICeCKyl0 MeMOpaHy: TaCCUBHBIN
(mudpdy3us, obneru€énnas auddysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aKTHBHBIM TPaHCIOPT).
[onynponumaemocts MemMOpaHbl. PaboTa HaTpuii-KaJMeBOro Hacoca. DHJOLMTO3: MUHOIMUTO3, (aroiuros.
Ox3omurto3. Knetounas crenka. CTpykrypa v QyHKIUU KIETOYHON CTCHKU pacTEeHUi, rprOoB.

Huronnaszma. Ilurozons. Ilurockener. JIBukenue unumrtomnnazMbl. OpraHouasl KieTku. OpHOMeMOpaHHBIE
OpraHoujpl KJIeTKu: s3Hjoruazmarndeckas cetb (OIIC), anmapat ['osb/pKH, JIM30COMBI, WX CTPOEHHE H
¢byakuy. B3auMocBs3b 0IHOMEMOpPAHHBIX OPraHoua0B KiIeTKH. CTpoeHHe TpaHyNISIPHOTO PETHKYIyMa.
Mexanuszm nanpasnenus 6enxos ¢ II1C. CuHTe3 pacTBOpUMBIX O0eKOB. CHHTE3 KIETOUYHBIX MeMOpaH. [ maakuit
(arpanynsipHbIif)  SHAOIIa3MaTH4eckuil  petukynyM. CekperopHas (QyHKuMs anmapata [ OnbIKH.
Moougukayus 6enxkos 6 annapame Ionvoxcu. Copmuposxka 6Oenxkos 6 annapame [ onvoocu. TpaHCOpT
BEULIECTB B KJIeTKe. Bakyonn pacturensHbIx kineTok. Kinetounsiit cok. Typrop.

ITomyaBTOHOMHBIE OPraHOWABI KJIETKH: MUTOXOH/IPHH, THIACTUABL. [Ipoucxodcoenie MUMoXoHOpull u nAacmuo.
Cumbuocenes (K.C. Mepeosckosckuii, JI. Mapeyauc). Ctpoenue M (GYHKIUUM MUTOXOHAPUN M IUIACTHI.
[lepBuyHble, BTOpPUYHBIE M CIOXHBIE IUIACTUABI  (OTOCHHTE3UPYIOUIMX OSYKapuoT. XJIOPOIUIACTBHI,
XPOMOIUTACTHI, TEUKOIIACTHI BBICIIUX PACTCHHH.

HememOpannsie opranouas! kietkun CTpoeHue U QyHKIMM HEeMEMOpaHHBIX OPTaHOMIOB KJIETKU. PUOOCOMBI.
IIpomesicymounvie ¢hunamenmoi. MUKpopUIaAMEHTBL. AKmuHosble Mukpoguiamenmoi. MblIIeUHbIE KIETKH.
AxmuHogvle kKomnonenmul HemulueuHvix kiemok. MukpoTpyoouku. Knerounstit ieHTp. CTpoeHue U JBHKEHUE
KTYTUKOB M pecHHuYeK. MukpoTpyOouku 1muromnasMmel. lLleHTpuons. benku, accoyuuposaunvie ¢
MuKpoghunamenmamu u muxpompyoouxkamu. MomopHule 6enxu.

Anpo. Obonouka siApa, XpOMaTUH, KapUOIJIa3Ma, SIAPBIIIKYA, UX CTpOoeHHE U (QyHKIMH. SnepHbIil OeaKOBBIN
Matpukc. IlpocTpaHCTBEHHOE pacmoyioKeHHEe XpOMOCOM B  HHTepha3sHOM  sjape. Jyxpomamun u
cemepoxpomamun. beaku XpoMaTWHa — TUCTOHBL. JunHamuka si0epHou 00010uKu 6 Mmumose. HoepHulil
mpancnopm.

Knetounbsie BriroueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT (PACTUTEIIbHOW, YXHBOTHOM,
TpUOHON).

JeMoHcTpanuun
Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabauubl 1 cxembl: «CTpoe€HHE HYKAPHUOTHUUECKOH KiIeTKM», «CTpoeHHE >KUBOTHOM KieTkmn», «CTpoeHue
pacTUTEeNbHON KIeTKN», «CTpOEHUEe MUTOXOHIPUNY, «S11po», «CTpoeHne NPOKapUOTHIECKOM KIETKU.

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPETIapaThl PACTUTENIBHBIX, dKUBOTHBIX KJIETOK, MUKPOIPENapaThl
OaKTepHaIbHBIX KIIETOK.

JlaGopaTtopHast pabota «/3ydeHune CTpOeHUs KJIETOK Pa3INYHbIX OPTaHU3MOBY.

[Ipaktuyeckas pabota «M3yueHue cBOMCTB KJICTOYHONH MEMOPAHBD».



JlaGopaTopnas pabota «lccnemoBaHue mIa3MoiIn3a 1 AeTIa3MoiIn3a B PACTUTENBHBIX KIETKAX.
[paktuyeckas pabota «/3ydyeHue IBUKEHUS LIUTOIIA3MbI B PACTUTEIBHBIX KIETKaX).
Tema 6. OOMeH BellecTB U NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMWISIIMA U AUCCUMWISILMS — JIBE CTOPOHBI MeTaboiu3ma. Tumbl oOMeHa BelIecTB: aBTOTPOGHBIA U
reTepoTpoHBIA. YYacTHE KHUCIOpOAa B OOMEHHBIX TIpolleccax. JHEPreTHUecKoe OOECIEUYCHHE KIIETKH:
npespaieHue AT® B oOMeHHbIX nponieccax. PepMEHTATUBHBIN XapakTep peaklyil KJIeTOYHOro MeTadonusma.
@depMeHTHI, MX CTpOCHHME, CBoOWcTBa W MexaHu3M jeictBua. Kodepmentsl. Omimums ¢GepMEeHTOB OT
HEOPTraHMYECKUX KaTajau3aTopoB. belku-akTUBAaTOphl M  OENKU-UHTHOUTOpPBI. 3aBHCHMOCTH CKOPOCTH
(epMEHTATUBHBIX peaKLUil OT Pa3InYHbIX (HaKTOPOB.

[lepBUYHBI CHHTE3 OpraHMYECKUX BemecTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U OKCULEHMbIl
@pomocunmes y 6axmeputi. Ceemocobuparowue nuemeHmsl U NUSMEHMbl PeakyuoHHo2o yenmpa. Ponb
XJIOPOIIACTOB B Tiporiecce GortocuHTe3a. CBeToBas U TeMHOBast (a3pl. Pomoovixanue, Cs., Ca- u CAM-munwvi
gomocunmesa. IIponykTuBHOCTh (poTOCHMHTE3a. BiusHue pasnuyHbIX (PaKTOpOB Ha CKOPOCTh (HOTOCHMHTE3A.
3HaueHue GOTOCUHTE3A.

XemocuHTe3. Pa3HOOOpa3ne opraHn3MOB-XEMOCHHTETUKOB: HUTPU(PUIUPYIOIIHE OaKTEpUH, Kelle300aKTepHH,
cepobakTepun, BOJOPOAHBIC OaKTepru. 3HAUCHUE XEMOCHHTE3A.

Anaspobubie opranuzMbl. Bunel Opoxenus. I[IpogykTel OpoXeHHS M HX HUCIHOJIB30BAHUE YEJIOBEKOM.
AHa3poOHbIE MUKPOOPTaHU3MBI KaK 00BEKTbI OMOTEXHOJIOTUH U BO30yANUTENIN O0sIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dSHepreTndeckoro ooOmena. [loxroroBurenbHbid dTam. [nmkomms  —
0ECKUCIIOPOAHOE PACILEIICHUE TITIOKO3BL.

brosiornueckoe OKWCIIEHUE, WM KJIETOYHOE JIbIXaHWe. Pojb MHTOXOHApPWUU B TIpoleccax OHOIOTHYECKOTO
okucienus. [uximyeckue peaknuu. OxucimrenbHoe GochoprmupoBanue. Inepeus MeMoOpanHo2o spaduenma
npomonos. Cunmes AT®: paboma npomonnou ATD-cummasel. llpeumyinecTBa a’dpoOHOro0 MyTH oOMEHa
BEIIIECTB Mepea aHadpPOOHBIM. ID(HEKTUBHOCTH YHEPTETUYECKOTO OOMEHA.

JeMoHCcTpanuu

Ioptpetsr: k. IIpuctiau, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A. Onrensrapar, II. Mutuem, I'. A.
3aBap3uH.

Tabnuupl u cxembl: «PoTocuHTE3)», «IDHEPreTUUEeCKUil 0OMen», «bruocunres Oenka», «CtpoeHue GpepMeHTay,
«XEeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyHOBaHME JJii HPUTOTOBJIEHHS] TOCTOSHHBIX W BPEMEHHBIX
MUKpOIIPENapaToB.

JlaGopatopHasi pabota «/3yueHHe KaTaJMTHUYECKOW aKTHBHOCTH (PEpMEHTOB (Ha TpHUMEpEe amuiasbl HIIH
KaTaJia3bl)».

Ha60paT0pHa;1 pa60Ta ((I/I3y‘-ICHI/IC (bepMeHTaTI/IBHOI‘O paclICIUICHUA MICPOKCHUIa BOAOPOAA B PACTUTCIIbHBIX U
JKHNBOTHBIX KJICTKax».

JlaboparopHas paboTa «CpaBHEHHE MPOILIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaboparopHas paboTta «CpaBHEHHE MTPOLIECCOB OPOKEHUS U IBIXaHUS».



Tema 7. HacnencrBeHHass HH(OpMALUs U peajn3anus eé B KiIeTKe

Peaknuu maTpudHOro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PEAKIMSAX MAaTPUYHOTO CHHTE3a. Peanuzanus
HacJeACTBeHHON nHpopmanuu. ['eneTnueckuii kof, ero cBoicTBa. TpaHckpunmus — MaTpuuHblii cuate3 PHK.
[TpuHIUIIBI TPAHCKPUIIIIMKM: KOMIUIEMEHTApPHOCTh, aHTHUNAPAIIEIBLHOCTh, ACUMMETpUYHOCTh. Co3spesanue
mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancmsiius u e€ 3tanbl. Yyactue tpancnopTHeix PHK B OmocuHTe3e Oenka. YcnoBus OwocuHTE3a Oe€lka.
KonupoBanue amuHokucinot. Posb pubocoM B 6rocuHTe3€e Oernka.

Coepemennvie npedcmagnenus o cmpoenuu 2enog. OpraHuzaius TeHoMa y IPOKapuoT U dyKapHoT. Perymsius
aKTUBHOCTH T€HOB y mpokapuoT. ['mnore3a omepona (P. XKaxo0, XK. Mano). Monekynapuvie mexanHuzmol
9Kcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pezynsyuu padomel 2enos. Perymsiusi oOMEHHBIX
MPOLIECCOB B KJIeTKe. KileTOUHbII roMeocTas.

Bupycol — HekneTounble (GOpMBI KU3HU U 00IUraTHble mapa3utbl. CTpOEHUE MPOCTHIX U CIOKHBIX BUPYCOB,
peTpoBUpycoB, OaktepuodaroB. JKuznennwviti yuxn JJHK-codepocawux supycos, PHK-codepoicawux eupycos,
baxmepuogazos. Obpamuas mpancKpunyus, pesepmasd, UHmezpasa.

BupycHbie 3a0oneBanns yenoBeka, KUBOTHBIX, pactenuit. CITUJ], COVID-19, comuanbHbie 1 MEAUIIUTHCKHE
poOJIEMEI.

buoungopmamuxa: unmeepayus u anaiuz o6oavuux maccusos («bigdata») cmpyxmypHwix OuOsOSUHECKUX
oannvix. Hanomexnonoauu é ouonoeuu u meouyune. Ilpoepammupyemvie ghynkyuu 6eaxos. Cnocobvl docmasku
JleKkapcms.

JeMoHcTpanuu

[Toptpetsr: H. K. Konbnos, 1. 1. UBaHOBCKUH.

Tabnuet u cxembl: «bruocunaTtes Oenkay, «I'eHeTndeckuit Koy, «Bupyce», «bakrepuodarmy.
[Ipaktruueckas padota «Co3gaHue MO BUPYCay.

Tema 8. JKu3zHeHHBLIH HUKJ KJIETKH

Knerounsrnii uki, ero nepuobl u peryisinus. Matepdaza u muto3. OCOOEHHOCTH TIPOIIECCOB, MPOTEKAIOIINX B
untepdase. IloaroroBka knerku k aeneHuto. llpecuHreTnueckuil (MOCTMUTOTUYECKUIN), CUHTETUYECKUN H
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) IEPHOABI MHTEP(Da3HI.

Marpuunbii  cunte3 JHK — permkamus. Ilpunmuner  pernukanuu  JIHK:  komrmemeHTapHOCTS,
MOJIYyKOHCEPBAaTUBHBIN CUHTE3, aHTUNapauieabHocTh. Mexanusm perumnkanuu JITHK. Xpomocomsl. CtpoeHue
xpomocoM. Termomepsl U TeoMepasza. XpOMOCOMHBIN Ha0Op KIETKH — KapUOTHI. JIUIJIOWAHBIN U raruIoONIHBINA
Ha0opbl XpoMocoM. ["'oMosiornuHbie XpoMoCcOMBI. [1010BbIE XPOMOCOMBI.

I[GJ'IGHI/IC KJIIE€TKHN — MHUTO3. CTaZ[I/II/I MHTO3a U NPOUCXOIANIUEC B HUX MPOUECCCHI. Tunel MUTO3A. KapI/IOKI/IHCS n
OUTOKHHE3S. buonoruyeckoe 3HaueHHE MUTO3A.

P Crysinuss MUTOTHYCCKOI'O TUKJIA KIICTKH. HporpaMMpreMa;I KJIETOYHAs THOEJIb — aloITo3.

Knetounoe s1po, XpoMocoMmsbl, (hyHKIIMOHAIbHAsI TeHOMUKA. Mexanusmbl nponugepayuu, ougdepenyuposxu,
cmapenus u eubenu kiemox. «Llugposas rknemxay» — OuourHgpopmamuyeckue mooenu QYHKYUOHUPOBAHUSL
KIeMKU.



JeMoHCTpanuun

Tabnuuet u cxembl: «KU3HEHHBIH UK KIETKNY, «Muto3y, «Ctpoenue xpomocom», «Permmukarus JTHK».
O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKpOTIpenapaThl: «MUTO3 B KJIETKaX KOpEIIKa JIyKay.
JlabopaTopHas padota «/3y4eHrne XpoMOCOM Ha TOTOBBIX MHUKPOTIPEIIapaTax.

JlaboparopHass pabora «HaOmromeHume MuTO3a B KJIETKaX KOHYMKA KOpemKa Jyka (Ha TOTOBBIX
MHUKpOIIpenaparax)».

Tema 9. Ctpoenue u GyHKIMH OPraHNU3MOB
Buonorunueckoe paznoodpazue opraHu3mMoB. OJHOKIIETOYHbIE, KOJIOHHAIbHbIE, MHOTOKJICTOYHbIE OPraHU3MBI.

OcoOeHHOCTH CTpOEHMsSI U JKU3HENEATEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrtepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOUHBIE BOJAOPOCIH, APYTHe NPOTUCTHI. KOTOHMAbHBIE OpraHU3MBI.

B3anMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMbI opraHoB. OpraHu3M Kak
ennHoe 1enoe. I'omeocTas.

Tkanu pactenmii. TUIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOASINAs, OCHOBHAs,
MexaHnnyeckas. OcoOeHHOCTH CTpOeHHUs, QYHKIUI 1 pacIONIOKEHHUsI TKaHEH B OpraHax pacTeHUH.

TkaHM >XUBOTHBIX M 4YeJOBEKa. THIBI JKUBOTHBIX TKAHEH: OIIUTCIIMaJIbHasA, COCAMHUTCIbHAsA, MbIIICYHAsA,
HEpBHAas. OcobeHHOCTH CTPOCHUH, (I)YHKI_II/Iﬁ U pacCloJIOKCHUA TKaHEH B OopraHax KMBOTHBIX U YCJIOBCKA.

Oprassl. BereratuBHble M T'€HEpPaTHUBHBIE OpraHbl pacTeHU. OpraHel U CHCTEMBI OPraHOB >KMBOTHBIX W
yenoBeKka. OyHKIMU OpraHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranusmoB. Kapkac pacreHnii. CkeneTsl OIHOKICTOYHBIX M MHOTOKJIETOYHBIX JKUBOTHBIX.
HapyxHsblii 1 BHyTpeHHM ckeneT. CTpPOCHHE U TUIIBI COCTMHEHHS KOCTEN.

JIBukeHHe OpraHu3MoB. [[BHKeHHE OJIHOKJIETOYHBIX OPTaHU3MOB: amMEOOMIHOE, KTYTHKOBOE, PECHHYHOE.
JIBu>keHHe MHOTOKJIETOYHBIX PACTEHUMN: TPOMU3MBI UM HACTHH. J[BMKEHHE MHOTOKJIETOYHBIX >KUBOTHBIX H
yeJioBeKa: MblleyHas cucreMa. Peduekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue OpraHHU3MOB. Ilornomenue BOJBbI, YTJICKUCIIOT'O I'a3a 1 MUHCPAJIbHBIX BCHICCTB PACTCHUSAMU. IIutanue
KHNBOTHBIX. BHYTpI/IHOJ'IOCTHOC W BHYTPHUKIICTOYHOC IIMIIICBAPCHUC. IlnTanne NO3BOHOYHBEIX >KUBOTHBIX.
OTI[CJ'IBI MUIICBAPUTCIIBHOI'O TPAKTA. HI/IH_IeBapI/ITeJ'IBHBIC KCIIC3hbI. HI/IH_IeBapI/ITeJ'IBHaH CHUCTCMaA 4YCJIOBCKaA.

Ipixanue opranu3MoB. Jlpixanue pacteHuid. [lpixanue XuBOTHBIX. Ju¢¢dy3us razoB depe3 MOBEPXHOCTb
kiaetkd. KoxxHoe npixanue. JlpixatenbHas mnoBepxHocTh. JKaOepHoe u néroyHoe pixaHue. JlpixaHue
NO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIOLMOHHOE YCJIOXHEHHE CTPOCHHUS JETKMX II03BOHOYHBIX
JKUBOTHBIX. [[pIXxarenpHas cucrteMa 4denoBeka. MeXaHHW3M BEHTWIALMM JIETKUX Y NTHI U MIIEKONHTAIOIIMX.
Perynsmus apixanus. JlpixaTenbHbie 00bEMBI.

TpaHcnopt BewiecTB y opraHu3MoB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHM. TpaHCHIOPT BEIIECTB y KUBOTHBIX.
KpoBenocnas cucrema u e€ opranbl. KpoBeHocHasi cuctemMa MO3BOHOYHBIX >KMBOTHBIX M denoBeka. Ceplle,
KPOBEHOCHBIE coCylbl U KpoBb. Kpyru kpoBooOpaiieHusi. OBOJIOLHUOHHBIE YCIOKHEHUS CTPOCHMS
KPOBEHOCHO CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX. PaboTa cepamna u e€ perynsuusi.

Boinenenue y opranuzmoB. Beinenenue y pacrenuil. Beinenenue y kuBOTHbIX. COKpaTUTENbHBIE BaKyOJH.
Opranbl BblieneHusd. PuibTpaius, cekpeluss U oOpaTHOE BcachblBaHME KaK MEXaHU3Mbl pabOThl OpPraHoB



BbljiesieHHs. CBSA3b MOJIOCTH TeJla ¢ KPOBEHOCHOM M BBIACIMUTENIbHON CUCTeMaMU. BhliesieHne y mo3BOHOYHBIX
KUBOTHBIX U uenoBeka. [louku. Ctpoenue u pyHknuoHupoBanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alUTa y OAHOKJIETOYHBIX OpraHu3MoB. CrHopbl OakTepuil W LUCTHI MPOCTEHUIIUX.
3ammura y MHOTOKJIETOUHBIX pacTeHuid. Kytukymna. CpeacTBa macCHBHON U XMMHYECKOM 3a1TUThl. OUTOHIIHIBI.

3amuTa y MHOTOKJIETOUHBIX >KUBOTHBIX. [IOKpOBBI M HMX MpPOM3BOAHBIC. 3allMTa OpraHu3Ma OT OoJe3Hei.
NMvyHHas cuctema denmoBeka. KieTOUHBI W rymMOpaibHBII MMMYHUTET. BpoXKnEHHBIN W MprOOpeTEHHBIN
crienuudeckuii UMMYHHTET. Teopusi KIoHaIbHO-celekTuBHOTO uMMyHHTeTa (II. Dpnmux, @. M. beprer, C.
Tonerara). BocnanutenbHble OTBETHI OPraHU3MOB. Poib BpOXKIEHHOTO MMMYHUTETA B PAa3BUTHH CHUCTEMHBIX
3a00JI€BaHUH.

PazgpaxxumMocTe M peryssnus y OpraHu3MoB. Pa3npakumocTh y OJHOKJIETOYHBIX OpPraHW3MOB. TaKCHCHI.
PazgpaxxumocTs n peryisnus y pacteHuil. PocToBbIe BellecTBa U X 3HAYCHUE.

HepBHas cucrema u peduiekTopHasi peryssiius y )KUBOTHBIX. HepBHas cuctema M e€ oTIenbl. DBOIIOIUOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOW CHCTEMBI Y )KUBOTHBIX. OTIEINbI TOJIOBHOTO MO3Ta MO3BOHOYHBIX KHBOTHBIX.
Pednexc u peduexropHas nyra. be3ycinoBHbie U yCTIOBHBIE pe(IICKCHI.

I'ymopanbHas perynsuus U dHIOKPUHHAS CHCTEMa >KUBOTHBIX U YeloBeka. JKese3bl SHAOKPUHHOW CUCTEMBI U
UX TOpMOHBL. [lelicTBUe TOpMOHOB. B3anMMOCBSI3b HEPBHOM W SHAOKPUHHOM cucTeM. [‘unortanamo-
runoduszapHas cuctema.

JemoHcTpauu
[Toptper: U. I1. I1aBnoB.

Tabauubr u  cxembl: «OnHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHbIE BOJXOpOCIN», «bakrepun»,
«IIpocreiimmey», «OpraHpl IBETKOBBIX pacTeHU», «CHUCTEMBI OpPraHOB II03BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHEe cTpoeHHe HaceKOoMbIX», «TkaHum pacteHmit», «KopHeBble cucTeMbl», «CTpoeHHE CTeOIs,
«CTpoeHue JUCTOBOM MIAaCTUHKNY, «TKaHM XKUBOTHBIX», «CKeneT uenoBekay, «[lumeBapurenbHas cucreMay,
«KpoBeHocHas cucreMan, «/lpixatenbHas cucrema», «HepBHas cucrema», «Koxa», «MpllieyHas cucTeMay,
«BpigenurensHas  cucremMa»,  «OHIOOKpHHHasg  cucreMay, «CrtpoeHue  mblmnb»,  «MMmyHHTETY,
«Kumeynononoctusie», «Cxema IMUTaHUS pacTeHHN», «KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKHBOTHBIX),
«Ctpoenue ruapbl», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHue J0KAEeBoro 4epss», «HepBHas cucrema
pbi06», «HepBHast cuctema nsarymkun», «HepBHas cucrema mnpecMblkaromuxcs», «HepBHas cuctema mnTuip,
«HepBHas cucrema miiekonuraroumxy, «Hepras cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOINpEnapaTbl OJAHOKIETOYHBIX OPraHu3MOB, MHUKpPOIpenapaTsl
TKaHEW, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXHUX, MHMBBIE OSK3EMIULSIPbl KOMHATHBIX
pactenuii, repbapuu pacTeHUH Pa3HBIX OTIEIIOB, BIIAXKHBIC MpenapaThl )KUBOTHBIX, CKEJIEThl MMO3BOHOUYHBIX,
KOJUIEKIIUK OECTIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJI0BeKa, 000pYyAOBaHUE AJI JEMOHCTPAIMUA MTOYBEHHOTO U
BO3JyLUIHOIO THTAaHUS pACTEHHM, pacUlerUieHuss Kpaxmajga U OelKOB TMoj JAeicTBUEM (EepMEHTOB,
o0opynoBaHuE JUIsl JIEMOHCTpPALlMM OMNbBITOB MO HW3MEPEHHUIO0 JKU3HEHHOM EMKOCTH JIETKUX, MEXaHH3Ma
JBIXATEJIbHBIX ABM)KEHUIN, MOJEIH FOJIOBHOI'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGopaTopHas pabota «/3ydeHue TkaHel pacTeHU».
JlaboparopHas pabota «/3ydueHne TKaHEeH KUBOTHBIX).

JlabopaTtopHast pabota «/3ydeHre opraHoB IIBETKOBOT'O PACTEHUS.



Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHNU3MOB

(DOpMLI Pa3MHOKCHHA OPraHU3MOB: Oecmonoe (BKJ'IIO‘-IaH BeFeTaTI/IBHOC) 1 mnoioBoe. Buasl 0ecIoIoro
PAa3MHOXCHHA: IOYKOBAHUC, CIIOPYIIALINA, (bpaFMCHTaI_[I/ISI, KIIOHUPOBAHHUC.

[TonoBoe pa3muoskenue. IlonoBbie kineTku, Wiau rametel. Meito3. Ctaguu meio3a. [loBegenue xpoMocom B
Mmerose. Kpoccunrosep. buonornueckuii cMbIica Meiio3a M MOJOBOro mpouecca. Meilo3 U ero Mecto B
JKAU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpiieBoe paszputue. ['ameroreHe3 y >KMBOTHBIX. [lonoBeie skenes3bl. OOpazoBaHUE U PA3BUTHE
MOJIOBBIX KJI€TOK. CriepmaTorenes u oorene3. CTpoeHHe MOJOBBIX KIETOK.

OmnofgoTBOpeHHEe W HAMOpPUOHANBHOE pa3BUTHE KHUBOTHBIX. CrocoObl OIUIOJOTBOPEHMS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE OpPraHU3MOB (OHTOTCHE3). DMOPHOJIOTHS — Hayka O pPa3BUTHH OPTaHU3MOB.
Mopgocenez — oona u3z enaenvix npoonrem smopuonocuu. Konyenyus mopghoeenos u mooenu mopgoceHnesa.
Craguu oSMOpuoreHesa JKMBOTHBIX (Ha mpumepe Jsarymku). JpoGmenme. Tumbel  apoOGienus.
JlemepmunuposanHoe u Hedepmunupogartoe opoonenue. bracmyna, munvt 61acmyn. OCOOEHHOCTH APOOTICHUS
MJICKOITMTAIONINX. 3apOJIBIIICBhIC JIMCTKU (TacTpyJsiys). 3aKkiajgka OpraHOB W TKAaHEH W3 3apOIbIIICBBIX
JHMCTKOB. B3anMHOe BIUSHHE YacTed pa3BHBAIOLIETOCS 3apojblia (3MOpHOHANbHASs WHIYKIHWS). 3aKiagka
IUTaHA CTPOEHUS JKUBOTHOTO KakK pEe3ylbTaT HWEpapXW4eCKUX B3aMMOJACWCTBHI TEeHOB. Brusame Ha
SMOPHOHAIBHOE PA3BUTHE PA3TUYHBIX (PAKTOPOB OKPYXKAIOLIEH Cpebl.

Poct u pasButue xuBoTHBIX. [locTamOpuonaneHblii mepuof. IIpsimoe u Hempsimoe pasButHe. Pa3ButHe C
MeTraMop(}o3oM y OECHO3BOHOYHBIX M MMO3BOHOYHBIX JKMBOTHBIX. bHOJOrmyeckoe 3HadeHHE NPSIMOrO H
HEIpPSIMOTO Pa3BUTHSA, UX PACIPOCTPAHEHUE B Mpupoze. TUIbl pocTa KUBOTHBIX. PDAKTOPHI PETYISALUU POCTA
KHUBOTHBIX M dYenoBeka. CTajuu MOCTIMOPHOHANBHOTO PAa3BUTHUSA Y >KUBOTHBIX W 4yesloBeka. llepropabl
OHTOTeHe3a uenoBeka. CTapeHue U CMepTh Kak OMOIOTHYECKHE MTPOIECCHI.

PasmHoxeHne u pasButHe pacteHuid. ['amerodur m cnopoput. Meiio3 B KU3HEHHOM IHKIE PACTCHHUH.
OOpazoBanue cmop B mpouecce Meiioza. ['amerorene3 y pacrtenuil. OMIOIOTBOPEHHE U pa3BUTHE
pacTUTENBHBIX OPraHU3MOB. /[BOIHOE OIUIOIOTBOPEHHE Yy LIBETKOBBIX pacTeHuid. OOpazoBaHHe U pa3BUTHE
CEMEHU.

MexaHu3MBI PETYISIIIUU OHTOT'€HE3a Y PACTEHUM U dKUBOTHBIX.
JemoHCTparuu
[Moptpetsr: C. I'. Hapamun, X. llneman.

Tabmumpl 1 cxembl: «BereraTuBHOE pasMHOXKEHHE», «THUIBI Oecrmojioro pa3MHOXKEHHUs», «PazMHOXkeHHE
XJaMUJIOMOHAIb», «Pa3MHOXKeHWE IBIIICHB», «Pa3MHOXkeHHe THApbD», «Meno3y, «XpoMOCOMBI»,
«l"amerorenes», «CtpoeHue SULEKIETKH U criepMaTo3ouaay, «OCHOBHBIE CTaauu OHTOreHeszay, «llpsmoe u
HENpAMOE pa3BUTHEY», «Pa3zBuThe Maiickoro xykay», «Pa3sutue capanum», «PazButue narymku», «/[BoiiHoe
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pacCTeHUi», «CTpoeHHuE CEMSH OJHOAOJBHBIX U JBYIOJbHBIX PACTCHUI,
«OKW3HEHHBI LMK MOPCKOM KamycTbD», «JKHU3HEHHBIA HUKI MXa», <«OKU3HEHHBIM LUK TaroOpOTHUKAR,
«Ku3HEHHBIN INKII COCHBI.

O60py,Z[OBaHI/IeZ CBETOBOM MHUKPOCKOII, MHUKPOIIpCIIapaThbl SIMIIEKJIETOK | CIICpMATO30U 0B, MOJCJIb ((HI/IKJ'I
Pa3BUTHSA JIATYUIKW.



JlaGopaTopHas pabota «/3ydeHne CTpOeHHUs TOJIOBIX KJIETOK Ha TOTOBBIX MUKPOIIPETIapaTaxy.
[Ipaktuyeckas pabota «BbIsiBIeHHE IPU3HAKOB CXOACTBA 3apOAbIIIEH TO3BOHOYHBIX KUBOTHBIX).
JlaGopaTtopHast pabota «CTpoeHHE OPraHOB Pa3MHOKEHHSI BBICIIIUX PACTCHHI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHMBOCTH OPraHU3MOB

Hctopust cTaHOBJICHUS U Pa3BUTHS FeHETUKU Kak Hayku. Paboter I'. Mengens, I'. ne ®@pusa, T. Moprana. Poib
OTEUECTBEHHBIX YUEHBIX B pa3Butuu renetuku. Paboter H. K. Konbnosa, H. U. BaBunosa, A. H. benozepckoro,
I'. . Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbBIE TEHETHYECKHE TOHATHS W CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, QJUICJIbHBIE TEHBI,
aJbTEPHATUBHBIC TMPU3HAKH, JIOMUHAHTHBIM M PEIECCUBHBIN MpU3HAK, TOMO3Ur0Ta, T€TEPO3UrOoTa, YUCTast
JAUHYS, THOPHUABI, TeHOTHM, ¢eHoTurl. OCHOBHBIE METOJbl T€HETUKU: THOPHUI0JIOTMYECKUN, IUTOIOTUYECKUH,
MOJIEKYJISIPHO-T€HETHYECKHIA.

JeMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kossios, H. . BaBunos, A. H. benozepckui, I'. /.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuip! U cXembl: «METOIbI TCHETHKN Y, «CXEeMBI CKPEIIIMBAHUS.
JlaboparopHas padoTa «J/Ipo3odriia kak 00bEKT FTeHETHUECKHUX MCCIICTOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiii 3akoH Menaens — 3aKOH €AMHOOOpasusi THOPUIOB IEPBOTO
nokoneHus. llpaBuno nomuHupoBanus. Bropol 3akoH MeHaens — 3aKOH pacLICIUICHUS ITPU3HAKOB.
[{uTonornyeckre OCHOBBI MOHOTMOPUAHOTO CKpeInBaHus. [ umore3a YuCTOTHI ramer.

Ananusupytoiee ckpemnpBanue. [I[pomMexxyTouHbIH XapakTep HacienoBaHus. PaciieruieHue MpU3HaAKOB IMPHU
HETOJIHOM JIOMHUHUPOBAHHUH.

Jurunbpunnoe ckpenmBanue. Tpetuid 3akoH MeHIenss — 3aKOH HE3aBUCHMOTO HACJIEIOBAaHUS MPH3HAKOB.
HI/ITOHOFI/I‘-ICCKI/IG OCHOBBI III/IFI/I6pI/II[HOFO CKpGHII/IBaHI/IH.

CI_ICHJ'IeHHOG HaACJICJOBAHUC ITPU3HAKOB. Pa6oTter T. MopraHa. CHeHJ’IeHHOG HACJICIOBAHUC I'CHOB, HAPYHICHHC
COCINNICHUSA MCIKIY I'CHAMU. XpOMOCOMHaH TCOPUA HACIICACTBCHHOCTH.

I'eneruka mnona. XpOMOCOMHBIM MEXaHM3M OIPEAEIEHUS Moja. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omoraMeTHbIi M TeTeporamMeTHbI IOJ. ['eHeTHyeckas CTPYKTypa IOJOBBIX XpomocoM. Hacienosanue
IIPU3HAKOB, CLICTUICHHBIX C ITI0JIOM.

I'enotunn kak uenoctHas cucrema. l[IneldoTponuss — MHOXKECTBEHHOE [EHUCTBHE IeHA. MHOKECTBEHHbIN
ajuenusM. BzanMonelictBrue HeasenbHbIX TeHoB. KommuiemMenTapHocTh. Dnuctas. [lonnmepus.

'eneTnueckuii KOHTPOJIb Pa3BUTHS PACTEHUH, KUBOTHBIX M YEJIOBEKA, a TAK)Ke (PU3NOJIOTMYECKUX MPOLIECCOB,
MOBEJIEHUs] W  KOTHUTHUBHBIX  (QyHKIuiH. ['eHeTHMueckMe MeXaHM3Mbl CHMOMOTEHe3a, MEXaHU3MBI
B3aUMOJICHCTBUS «XO3MH — TMapasuT» M «XO3IMH — MHKpoOHOM». ['eHeTHueckue acnekThl KOHTPOJIS U
U3MEHEHUs HacleICTBEHHON MH(OpMAIK B TIOKOJIEHUSX KJIETOK M OPraHU3MOB.

JeMoHncTpanuu



IToptpetsr: I'. Mennens, T. Mopras.

Tabnuuer u cxemsl: «llepBbiit U BTOpoil 3akoHBl MeHnens», «Tpetuii 3akoH Menaens», «AHaTU3Upyrolee
ckpeuBanue», «HemnosnHoe nomuHupoBaHue», «CLEIUIEHHOE HaclieZlOBaHUE IMPHU3HAKOB Y APO30(UIIBI»,
«I'enetuka nona», «Kapuorun uenoseka», «Kapuotun apozodpuns», «Kapuotun nruisl», « MHOKECTBEHHBIN
ajienusmy, «B3aumMonelcTBIe TeHOBY.

OOopynoBanue: MOJENIb ISl JEMOHCTpPAIlMM 3aKOHOB E€IMHOOOpa3us THOPUIOB IIEPBOTO MOKOJICHUS U
paciieruieHus] MPU3HAKOB, MOENb JJIsi JEeMOHCTpAIlMH 3aKOHa HE3aBUCHUMOTO HACJICIOBAHUS TPU3HAKOB,
MOJIENb [T JEMOHCTPAIH CLEIUIEHHOTO HACJIEAOBAaHUS MPU3HAKOB, CBETOBOW MHKPOCKOII, MUKPOIIPENapar:
«Apozodumnar.

[Ipaktudeckas padora «M3ydyeHue pe3yabTaToB MOHOTHOPHIHOTO CKPEIUBAHUSA Y APO30(DUIIBI».
[Ipaktuyeckas pabota «M3yueHue pe3yabTaToB IUTHOPUIHOTO CKPELIUBAHUS Y APO30(DUIBI».
Tema 13. 3aKoHOMepPHOCTH M3MEHYMBOCTH

B3aumopneiictBue reHoTHMma W cpeabl Npu  GopMHpoBaHUM (peHoTuna. 3MEHUYMBOCTH NPU3HAKOB.
KauecTBeHHBIE ¥ KOJIMUYECTBEHHBIE IPU3HAKU. BUIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBCHHAS.

MoaudukaoHHas U3MEHYHMBOCTh. Ponb cpesbl B hopMupoBaHUN MOIUGBUKAITMOHHON 3MeHYnBOCTH. Hopma
peaknuMyM Tpu3Haka. BapuanuonsHeli psag u BapuanMoHHas kpuBas (B. Horanmncen). CaoiicTBa
MOJIU(PUKAIIIOHHON U3MEHYNBOCTH.

T'eHorununyeckas w3MEHYUBOCTH. CBOWCTBA TE€HOTHUIIMYECKOH W3MEHYMBOCTH. BHIBI T'€HOTHIAYECKOU
W3MEHYMBOCTH: KOMOMHATHBHASI, MyTallUOHHAS.

KomM6unaTtBHast 13MEHYMBOCTh. Meli03 1 MOJIOBOW MPOLECC — OCHOBA KOMOMHATUBHON M3MEHYUBOCTH. Poib
KOMOMHATHBHOIN M3MEHYMBOCTH B CO3/IaHUH I€HETUYECKOTO pa3Ho00pa3us B Mpe/esiax 0JHOr0 BUA.

MyTtannoHHasi HM3MEHYMBOCTb. BHIBI MyTanuii: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE. CIIOHTaHHBIE U
MHIYUUPOBAaHHbIE MyTaluu. fI1epHbIE U HUTOIUIa3MaTHIeCKHe MyTanui. CoMaTUYecKue U MOJIOBbIE MyTalUH.
[IpyunHBl BO3HUKHOBEHUS MyTauMid. MyTareHbl W WX BIUSHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH
MYTaLlMOHHOI'O Tpolecca. 3aKOH TOMOJIOTMYECKHUX PSIOB B HacleAcTBeHHON m3MmeHunBoctu (H.M. BaBunos).
BuesaepHast ”3MEHUMBOCTD U HACJIEACTBEHHOCTD.

Onuecenemuxa u INUCEHOMUKA, pPOJb InuceHemu4ecKux qbaxmopoe 6 HACNe008aHUU U USMEHYUBOCMU
d)eﬂomunuqecmtx NPU3HAKOB Y OPcAHU3IMOB.

JemoHCTparuu
[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl w cxembl: «Buabl u3MeHuMBOCTH», «MoaudukarmoHHass W3MEHYMBOCTHY, «KomOMHaTHBHAS
U3MEHYUBOCTHY, «Meio3y, «OmnonoTBopeHue, «I eneTnyeckue 3a00JI€BaHMs YeIoBeKay, «Buabl myTaruiiy.

O6opynoBaHue: )KUBbIE U FepOapHbIE IK3EMIUISIPbl KOMHATHBIX pacTeHUH, pucyHKH (doTorpadun) >KUBOTHBIX C
Pa3IUYHBIMU BHJIaMU U3MEHYUBOCTH.

JlaboparopHast pabota «VccnemoBaHue 3aKOHOMEpPHOCTEH MOIU(MUKANMOHHONW M3MEHYHBOCTH. [locTpoeHue
BapUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

[IpaxTrueckas pabora «MyTtauuu y 1po30(huibl (Ha FTOTOBBIX MUKPOIIpENnapaTax)y.



Tema 14. I'eHeTHKA YeJI0BEeKA

Kapuorun yenosexka. MexayHaponHas HporpaMMa HCCIIEIOBaHUS TE€HOMa YeloBeKa. MeTonbl H3ydeHMs
TeHETUKU 4YE€JOBEKa: I'€HeaJornyecKuil, OJU3HEIOBbINA, IIUTOr€HETUYECKUH, MOMyIAUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIsIpHO-TeHeTH4YecKuil. COBpEeMEHHOE OINpe/leIeHUe TE€HOTHUIA: IOJHOIC€HOMHOE CEKBEHHPOBAHUE,
TeHOTHIIMPOBaHME, B TOM uucie ¢ nomoinsio [1I[P-ananu3a. HacnencrBennsle 3a0oneBanus yenoBeka. I eHHbIe
U XpOMOCOMHBIE 0O0Je3HH uYesloBeKa. bone3sHu ¢ HacleICTBEHHOM MpepaclookKEeHHOCTbI0. 3HaYeHHe
MEJIULUHCKOW T'€HETUKU B NPEAOTBPALICHUU M JICYEHUU T'€HETHYeCKuX 3aboJjieBaHMH denoBeka. Meauko-
TEHETHUYECKOE KOHCYNbTUpOBaHKe. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHYECKUE ACIIEKThI
HccreI0BaHui B 00J1aCTH peJaKTUPOBAaHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue QaxTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K (DU3MUECKOMY U XUMHUYECKOMY
3arpsi3HEHUI0 OKpYXKarollen cpenbl. ['eHeTnyeckas mpeapacnoioKeHHOCTh YeI0BeKa K MaTOIOTHsIM.

JeMoHCcTpanuun

Tabmuuer u cxembl: «Kapuotum dbenoBeka», «MeTonbl W3YYCHHS TCHETUKH dYelloBeka», «[eHeTmueckue
3a00JIEBaHUS YETIOBEKAY.

[IpakTrueckas pabora «CocTaBieHHE U aHAINU3 POJTOCIOBHOIN.
Tema 15. Cesiekuusi OpraHusMoB

JomecTukauust u cenekuus. 3apoKIEHUE CeNeKUnMu U aoMectukanuu. Yuenue H. M. BaBunoBa o Llentpax
MIPOUCXOKACHUS U MHOT000pa3usi KyJIbTYPHBIX PAacTeHHi. Pollb CeNeKInuu B CO3JaHUU COPTOB PACTEHUU H
opoJ1 KUBOTHBEIX. COpT, MOpoAa, MITaMM. 3aKOH TOMOJIOTHYECKUX PSIOB B HACJIEACTBEHHONW U3MEeHYMBOCTH H.
. BaBunosa, ero 3HaueHUE T CETCKIIMOHHON paOOTHI.

MeTtoapl  ceneKUMOHHOM paboTbl. MckyccTBeHHBIH OTOOp: MaccoBbIH M HMHAMBHUIYAJbHBIM. DTarbl
KOMOMHAIIMOHHOM ceyieKIMU. VcnblTanue npou3BoAMUTENEH MO0 MOTOMCTBY. OTOOp MO T€HOTUIY C MOMOILBIO
OLIEHKH (pEeHOTHUIIa TOTOMCTBA U 0TOOp IO FEHOTUIY ¢ TToMoIbio aHanu3a JIHK.

HckyccTBeHHBINM MyTareHe3 Kak MeTOJ1 CEJEKIIMOHHOW paboThl. PagualinoHHbIA M1 XUMUUYECKHI MyTareHe3 Kak
WCTOYHUK MYTallud y KYJIbTYpHBIX (opM opraHu3moB. Mcmosib30BaHWE TEHOMHOTO PEIAaKTHPOBAHUA U
MeTo0B pekomOnHaHTHBIX JIHK a5t mosmydeHust HicXoJHOTo MaTepHana s CEIeKIUH.

[lonyuenne mnonumuionnos. BuyTpuBumoBas ruOpuauzanus. biIM3KopoACTBEHHOE CKpelIMBaHHE, WU
uHOpuauHr. HepoacTBeHHoe ckpeliuBaHue, wid ayrOpuauHr. ['erepo3uc u ero npuuuHbl. Vcnonb3zoBaHue
rerepo3uca B cenekiuu. Otnanénnas ruOpunmzanus. [Ipeogonenune Oecriionus MEXKBUIIOBBIX THOPHUIIOB.
JlocTrKeHMsI CeNEKLIUN PACTEHUN U JKUBOTHBIX. «3€1€HAs PeGOTIOYUA ).

CoxpaHeHue ¥ U3y4eHUE T€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN M MX JUKUAX POAUYEH JUIS CO3IAHMS
HOBBIX COpPTOB M THUOPHIIOB CEJIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue, coxpameHue u ynpasieHue
2eHeMUYeCKUMU Pecypcamu  CeNbCKOXO3AUCTNEEHHbIX U NPOMBICIOBbIX JCUBOMHBIX 6 YeNAX YAyHieHUs
CYUecCmsyroumux U co30anusi HO8bIX NOpPOO, JUHULL U KPOCCO8, 8 MOM Yucle C NPUMEHeHUeM COBPEeMEHHbIX
Memo008 HAYUHBIX UCCIe008AHUL, NePedo8blX UOell U NePCNeKMUBHbIX MEXHOLO2ULL.

JeMoHcTpanuu

[Toptpetsi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykesinenko, b. JI. Acrtaypos, H.
bopinoyr, 1. K. benses.



Tabmuuel u cxembl: «LIeHTpbl NpPOMCXOXKIEHUS W MHOrooOpasusi KyJbTYpPHBIX pPacTeHHI», «3aKOH
FOMOJIOTUYECKMX PpAJOB B HACIEACTBEHHOM M3MEHUYMBOCTH», «MeTtonapl cenexkuum», «OtnanéHHast
ruOpuau3anus», «MyTareHes.

JlaboparopHas pabota «/3yueHue copToB KyIbTYPHBIX PACTEHHI U OPOJ JOMAILITHUX KUBOTHBIX).
JlaGopatopHas pabota «/3yyeHne MeTo10B CeNeKLUN PaCTEHUI.
[paktuyeckas pabora «[IpuBHBKa pacTeHUI».

Okckypeusi «OCHOBHBIE METOJbI M JOCTHIKEHMS CEJICKIIMM pPACTEHUH U KUBOTHBIX (HA CENEKIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (epMy, COPTOMCHBITATENIbHBIM y4acTOK, B TEIUIMYHOE XO35AWCTBO, B JaOOpaTOpUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0rus1 1 CHHTETHYECKASI OMOJIOT U

OOBeKThl, UCNOIb3YEMbIE B OMOTEXHOJIOTMH, — KJIETOYHBIE M TKaHEBbIE KYJIbTYpPbl, MUKPOOPTaHU3MBI, UX
XapakTepucTuka. TpaaunnoHHass OMOTEXHOJIOTHS: XJIEOONEUEeHUE, MOMYyYeHHUE KHCIOMOJIOYHBIX INPOJIYKTOB,
BUHOZIenue. Mukpobuonorudeckuii cunre3. OOBEKTbl MHUKpPOOMOJOTHMUYECKUX TexHojoruil. IlpousBoacTso
0eJka, aMUHOKHCIIOT M BUTAMHHOB.

CozaHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJIEHANPABICHHOIO W3MEHEHUS U KOHCTPYMPOBAHMSI F€HOMOB C
LEIbI0 TIOJYy4EHHMs OPraHMU3MOB M WX KOMIIOHEHTOB, COJEpXKallMX HE BCTPEYarIIUecs B IMPUPOIE
OMOCHHTETHUYECKHUE MyTH.

Knerounass wumxenepus. MeToapl KyJIbTYpbl KJIETOK M TKaHEW pacTeHMH M >KUBOTHBIX. KpuoOaHKH.
Comarnyeckass ruOpuau3alMs W coMaTH4Yeckuil sMOpHoreHes. lcmonp3oBaHME TamjOWAOB B CEJIEKIHH
pacteHuid. [lonyuenue MOHOKNOHANbHBLIX aumumen. Flcnonv3oeanue MOHOKIOHANLHLIX U NOJUKTOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEKOHCTpyKIMs SAWLEKIETOK U KJIOHMPOBAHUE
KUBOTHBIX. MeTol TpaHCIIAaHTAUK sAep KIETOK. Texwonocuu 0300p06neHus, KyIbmusuposanus u
MUKPOKIOHANbHO20 PA3MHONCEHUS CENbCKOXO3AUCHEEHHBIX KYIbMYP.

XpoMoCcOMHasi M TeHHas HHKeHepHs. VICKyCCTBEHHBIM CHHTE3 T'€Ha M KOHCTPYMpOBaHHE PEKOMOWHAHTHBIX
JHHK. Coszdanue mpanceennvix opeanuszmod. JIOCTHKEHUS M TEPCIEKTUBBI XPOMOCOMHOM W TE€HHOU
WH)KCHEePUH. DKOJIIOTHYECKUE U ITUICCKUE MPOOIEMbI TCHHON MHIKCHEPHH.

Menununackue OmotexHosnoruu. Iloctrenomuas tudpoBas menununa. [IIP-gumarHoctuka. MeTabogOMHBIM
aHAJIU3, TCHOLEHTPUYECKUI aHAJIN3 MIPOTEOMA YEJIOBEKa JJIsl OLIEHKH COCTOSIHUA €ro 3710pOBbs. Mcronp30BaHue
CTBOJIOBBIX KJIETOK. TaprerHas tepanus paka. 3D-OuonnkeHepus ajs pa3pabOTKH (yHIaMEHTAJIbHBIX OCHOB
MEIUUMHCKUX TEXHOJOIMM, CO3AaHUs KOMIUIEKCHBIX TKAaHEM COYETaHHUEM TEXHOJOTHM TPEXMEPHOTO
OMoNpUHTHUHTA U cKaOIAMHTA A PEeIICHHS 3a1a4 NEPCOHAIM3UPOBAHHON MEIHIIUHEI.

CoznaHue BEKTOpPHBIX BaKIUH C LENbl0 oOecrieueHus: KOMOMHHUPOBAHHOM 3amuThl oT Bo30ynuteneit OPBU,
YCTAHOBJICHHE MOJIEKYISPHBIX MeXaHu3MOB (pyHKimoHupoBanus PHK-conepkamux BHPYCOB, BBI3BIBAIOIIMX
0c000 onacHble 3a00J€BaHNs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanmn

Ta6J'II/II_IbI u cxembl: «Mcnoiabp3oBaHue MUKPOOPraHu3MOB B IIPOMBIIIICHHOM IIPOU3BOJACTBEC», «Knerounas
HHXCHCPUA, «I'ennas HHXXCHCPUSA».

JlaboparopHas pabota «/3ydeHne 00bEKTOB OMOTEXHOIOTUM.



[paktudeckas padora «lloxydeHrne MOJIOYHOKUCITBIX MTPOLYKTOBY.

Dkckypeust «bHOTEeXHOIOTHS — BayKHEHIIask MPOU3BOUTENbHAS CHUJIa COBPEMEHHOCTH (Ha OMOTEXHOIOTUYECKOE
IIPOU3BOJICTBO)».

11 KJIACC
Tema 1. 3apo:xkneHue U pa3BUTHE IBOJIOIHOHHBIX NIPEACTABICHUI B OMOJI0TUHA

OpomoniionHast Tteopust Y. [lapBuna. [Ipeamocbuiku BO3HUKHOBEHMs JapBUHU3MA. JKW3HH W HaydHas
nesrtenbHocTh Y. [lapBuHa.

JIBukymue cuiibl 3Boftonnd BuAOB 1o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTH Pa3MHOXEHHS OpPraHH3MOB,
HacJeCTBEHHAss U3MEHIMBOCTh, 00ph0a 3a CyIIIECTBOBAHNE, €CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).

Odopmnenne cuntetnueckoit teopuu sBomoonmu (CTD). HelitpansHas Teopus sBomronuu. CoBpeMeHHas
9BOJIIOIIMOHHAS Ouonorus. 3HAueHHE SBOJIOIHOHHOW TEOpuU B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOMH
KapTUHBI MUDA.

JeMoHcTpanuun

[optpetsr: Apucrorens, K. Jlunneir, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y. [Hapsun, C. C.
UYersepukos, U. U. IlImansraysen, JJx. Xonnenn, . K. benses.

Tabmuubl u cxemsl: «Cucrema >xuBoil mpupoasl (mo K. JlunHero)», «JlecTHUIA JKUBBIX CyIIEeCTB (10O
Jlamapky)», «Mexanu3m (popMHpOBaHUS MPUCTIOCOOJIEHUH Y pacTeHUI U KUBOTHBIX (110 Jlamapky)», «Kapra-
cxema mapmpyra myrermectsus Y. lapsunay, «Haxonku Y. lapBunaay, «PopMbl O0pBOBI 32 CYIIIECTBOBAHUEY,
«[lopoasr romybeit», «Muoroobpasue KynbTypHBIX (opMm KamycTb», «l[lopojasl JOMamHUX >KUBOTHBIXY,
«Cxema oOpa3oBaHusi HOBbIX BUIOB (1o Y. JlapBuHy)», «Cxema COOTHOIIEHHS ABMXKYIIMX CHJI 3BOJIOLUN»,
«OCHOBHBIE MTOJIOKEHNSI CHHTETUYECKON TEOPUH IBOJIIOLIH.

Tema 2. Muxkpo3Boaonus 4 eé¢ pe3yJbTaTbl

Ilomynsiuust kak dyeMeHTapHas eAuHuna dSBoMonud. COBPEMEHHBIE METOIbl OLIEHKH TE€HETUYECKOTrO
pa3HoOOpa3usi W CTPYKTypbl momyssiiuii. V3mMeHeHne TeHO(POHIA TOMYNISAIMKA KakK dJIEMEHTapHOE
3BOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeTndeckoro paBHosecus /x. Xapau, B. BaitnOepra.

DneMeHTapHble (QaKTOpbl (ABIXKYIIME CHJIBI) OJBOJIONMH. MyTanumoHHBI Tpornecc. KomOuHaTHBHAS
M3MEHYUBOCTh. [[peiid TeHOB — cilydaiiHble HEHANpaBJICHHbIE M3MEHEHHs YacTOT ajulesied B TMOMYJISIIHSX.
DddexT ocHoBatens. dhgdexm dymouinounozo copaviuika. CHUMNCEHUE 2eHeMULecKo20 pa3sHo00pa3us: NPUYUHbL
u cnedcmsus. Ilposenenue s¢ghghexma Opetigha 2enos 6 bonvuwiux u manvix nonyaayuax. Murpamuu. V3omsimst
HOMYJIALMNA: reorpadudeckas (IpOCTPaHCTBEHHAs ), Oronoruyeckas (pernpoayKTUBHAS).

EcrectBennsiii oTO0p — Hampamistomuid (aktop sBomronud. POpMBI €CTECTBEHHOTO OTOOpa: JBIKYIIUH,
CTaOUIU3UPYIONNH, paspeBatonmil  (au3pynTuBHBIA). [lomoBoit orTOop. BO3HHKHOBEHHE U HBOIIOIHS
COLMAJIBHOTO TIOBEICHUS KUBOTHBIX.

[Ipucnioco0aeHHOCT, OPraHU3MOB KaK pe3yJbTaT MHUKPO3BONIONUU. BO3HHMKHOBEHHE NPUCHOCOOJIEHUN Yy
opranu3MoB. ApoMop¢o3bl U uaroaaanTanuu. [lpumepsr nprucrocodIeHui y OpraHu3MoB: MOP(OIOrHYECKHE,
¢uznonoruueckre, ONOXMMUYECKHe, ToBeAeHUecKre. OTHOCUTENBHOCTh MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.



Bun, ero kpurepuu u crpykrypa. BunmoobpasoBanue kak pe3yabTaT MUKPOAIBOJOLMU. M30mauus — KiroueBoi
¢dakrop BHmooOpa3zoBanusa. Ilytm u cmocoObl BHIOOOpa3oBaHMA: ayjlonaTpuieckoe (reorpaduueckoe),
CHUMITaTPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE» (MOJMIUIOMAM3anMs, rudpuauzanus). JauTenbHOCTb
9BOJIIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl OPMHUPOBAHUS OHOIOTUIECKOTO pa3HO0Opa3usl.

Ponb  3BOMIONMOHHON OHOJOTMH B pa3paboOTKe HAaydHBIX METOJOB COXpaHEHHs OHOpa3HOOOpa3usl.
MHUKpPO3BOIIONMS ¥ KOJBOJIOIHKSA MMApa3suTOB M HMX X03s€B. MeXxaHU3Mbl (DOPMHUPOBAHHS YCTOWYUBOCTH K
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JlemoHcTpauu
[optpertsr: C. C. UerBepukos, 3. Maiip.

Tabnuue! u cxembl: «MyTalmoHHAst U3MEHUYUBOCTHY, «[lomynsnoHHas CTPYKTYypa BUAa», «Cxema NposiBICHUS
3akoHa Xapau—BaitHOepray, «/[BmwxyImiue CWiIbl SBOJTIONUNY, «IJKOJOTHUECKAash W30JSAIUS OIS
ceBaHCKOU (openm», «['eorpadudeckas M3ONANHS JIMCTBEHHUIBI CHOUPCKOW W JIMCTBEHHUIIBI JTAypCKOI»,
«[TonynsMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB M XKepTB», «Cxema NEHCTBUS €CTECTBEHHOTO OTOOpay,
«DopMbl  O00pbOBI 32  cymiecTBOBaHUE», «MHOycTpHalbHBI MenaHu3M», <«JKUBbIE HCKOMaeMbIey,
«IIokpoBUTENBCTBEHHAS OKpacka JKUBOTHBIX), «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Duznonornueckue amanrtanumn», «[IpucmocoOIeHHOCTh OPraHU3MOB M €€ OTHOCUTEIBHOCTHY, «Kpurepun
BUJa», «Buapl-nBoitHukn», «CTpykTypa BUaa B mpupoze», «CrnocoObl BUI000pa3oBanusy», «l eorpapudeckoe
BUJI000pa3oBaHue TPEX BUAOB JAHBIIIEH, « DKOJIOTHUECKOE BH1000pa30BaHUE BUIOB CUHUID, «[lonurmmon sl
pacTeHuii», «KamycTHO-peieuHbIi THOpUI.

ObopynoBanue: repoapuu pacTeHU, KOJJICKIIUN HACEKOMBIX, UydeJa ITHUI] U 3Bepeil C MpUMepaMH pa3iInyHbIX
MPUCTIOCOONICHUH, Yydena NTHIl W 3Bepeil pasHBIX BUAOB, TIepOapuM pacTeHUd ONM3KUX BHJIOB,
00pa30BaBUIMXCS pa3IMYHBIMHU CIIOCOOAMHU.

JlabopaTopHast pabota «BbIsiBIeHHE U3MEHYMBOCTH Y 0COOEH OJTHOTO BUIAY.

JlaboparopHas padota «IIpucrnoco6ienrs opraHu3MOB U UX OTHOCHUTEJIbHAS 11€1IeCO00Pa3HOCThY.
JlaGopatopHas pabora «CpaBHEHHE BUOB 110 MOP(}HOIOTUIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoJironusi 4 eé pe3yabTaThl

MeToasl M3yYeHUs MaKpOdBOMIONHH. [lameoHTONOTHUECKHe METOIbl HM3y4eHUs 3BONIONUH. [lepexomHbie
(hopMbI 1 puoreHeTHIEeCKUe PAAbl OPraHU3MOB.

buoreorpaduueckue metonbl u3ydenust sBoitonuu. CpaBHeHue Gaopbl U (GayHbl MAaTEPUKOB U OCTPOBOB.
Buoreorpaduueckue obmactu 3emid. BUABI-3HIEMUKH U PEITUKTHI.

9M6pI/IOJ'IOFI/I‘IeCKI/Ie n CpaBHI/ITCJ'IBHO'MOp(I)OJ'IOFI/ILIeCKI/Ie MCTOAbI HM3YUCHHA SBOJIOLIUU. I'eneTnueckue
MEXaHHU3MbI DBOJOIHMHU OHTOI'CHE3a M ITOABJICHUS 3BOJIOIIMOHHBIX HOBHICCTB. I"'oMonorndHbIC ¥ aHAJIOTUYHEIC
OpTraHBbI. PYI[I/IMGHTapHI)Ie OopraHbl MW  aTaBU3MBEI. MOJ'ICKy.TI;[pHO -T'CHCTHYCCKHC, OMOXMMHUYECKHE U
MAaTEMaTUYCCKUC MCTOAbI U3Y4YCHUS SBOJIIOLIUH. T'omonoru4HEIe T'€HHI. COBpeMeHHBIC MCTOAbI IMOCTPOCHUA
(I)I/IHOFCHeTI/I‘ICCKI/IX JACPCBLCB.

XpOMOCOMHI)IG MyTall1 U 5BOJIOLUSA T'CHOMOB.



OO0mue 3aKOHOMEPHOCTH (TpaBwia) dBoitonuu. [lpunyun cmenvt @yukyuti. HeoOpaTUMOCTh IBOIFOIUH.
AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIIOIIHH.

JlemoHCTparuu
[optpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiiep, 3. I'ekkens.

Tabmumpl u  cxembl: «DWIOTEHETHYECKUN PSAM  JIOMIAIN», «APXEONTEPUKC», «3BEPO3yObIe SIIEPH,
«Creronedainbry, «Puanodgurer», «CemMeHHbIE MANOPOTHHKM», «buoreorpadudeckue 30HbI 3eMiumy», «[peid
KOHTHHEHTOBY», «PenukTe», «HauanbHble cTaauu SMOPHMOHANIBHOTO Pa3BUTHA MO3BOHOYHBIX >KHBOTHBIX)»,
«["oMoIOrMUHbIE U aHAJIOTUYHBIE OpraHb, «PyIuMEeHTb, «ATaBU3MBDY, «XPOMOCOMHbIE HAOOPHI YeIOBEKa U
HMMIaH3e», «l JaBHble HapaBIeHUs YBOIIOLUNY», «OO0IIHe 3aKOHOMEPHOCTHU 3BOJIOLIUN».

O6opynoBaHue: KOJJIEKIUH, TepOapuu, MyJISHKU HUCKOMAEMBIX OCTATKOB OPTaHU3MOB, MYJISIKA TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTraHOB U ATABU3MOB, KOJJIEKLIMU HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BUTHE )KM3HU HA 3emie

Hayunble runoTes3sl MPOMCXO0XKACHUS KU3HU Ha 3emiie. AGuoreHes u nancnepmus. JloHaydHbie MpeacTaBIeHUS
0 3apOXICHUU KU3HU (KpealoHu3M). ['umoTe3a mocTOSHHOTO CaMO3apOKIACHUS JKU3HU U €€ OMPOBEPIKEHUE
onsitamu @. Penu, JI. Cnannanuanu, JI. [Macrepa. [lpoucxoxaenue »u3Hu U acTpOOHOIIOTHA.

OcHOBHBIE 3Tambl HeOpraHUYeckoW sBomouuu. [InaHerapHas (reojoruyeckas) 3BOMIOUMA. XHUMHUYECKas
9BOJIOIMS. AOMOTEHHBI CHHTE3 OpPraHMYeCKHUX BelecTB U3 Heopranumueckux. OnbiT C. Mumnepa u I'. Opu.
O6pazoBanue moauMepoB W3 MoHOoMepoB. KoamepBatHas rumoteza A. WM. Omapuna, rumore3a NEPBUYHOTO
oymnpona JIx. XonneitHa, renernueckas runoresa I'. Mémnepa. Pudosumsl (T. Uek) u runoresa «mupa PHK» V.
I'unbepra. ®opMupoBaHre MeMOpaH U BOSHUKHOBEHHE IPOTOKIETKH.

Hcropus 3emnu u metonsl €€ nu3ydeHus. VckomaeMble OpraHU4eCKHe OCTaTKU. ['€0XpOHOJIOTHS U €€ METO/BI.
OtHocuTenbHas U a0COOTHAA FeOXPOHOIOrHs. ['e0XpoHOIOrMuecKas 1mKaa: 0Hb, 3pbl, IEPHOABI, SIOXH.

HauanbHple 3Tambl opraHuueckoil sBosmtonuu. [losBneHHEe W 3BOJIONMS MEPBBIX KIETOK. BOJIIOLHUSA
MeTabonmn3Ma. Bo3HukKHOBeHHME mepBBIX 3KocucTeM. COBpeMEHHBIE MHUKpPOOHBIE OHOIUIEHKM Kak aHajior
nepBbIx Ha 3emiie coobmiectB. CTpoMaTonuThl. [IpokapruoThl U 3yKapHUOTHI.

[Ipoucxoxaenune sykapuoT (CUMOHMOreHe3). DBOIIOIMOHHOE MPOUCXOXKACHHE BUPYCOB. I[IpoucxoxiaeHue
MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOUYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIONUHN BHICIIUX pacTeHwil. OCHOBHBIE apoMop(do3bl pacteHuil. Beixox pacteHuil Ha
cymy. llosiBienue cnopoBbIX pacTeHUM M 3aBoeBaHue UMM cyliu. CemeHHble pactenus. [IpoucxoxaeHue
LBETKOBBIX PACTCHUI.

OCHOBHBIEC ATambl 3BOJIONMU KUBOTHOrO Mupa. OCHOBHBIE apomMopdo3bl KHMBOTHBIX. BeHjackas dayHa.
KemOpuiickuii B3pbIB — MOSABICHHE COBPEMEHHBIX THUIIOB. [lepBble XopaoBble XHBOTHBIE. JKH3HBb B BOJE.
OBosronus no3BoHOYHBIX. [Ipoucxoxaenne ampuduit n pentunuit. [Ipoucxoxaenrne MISKONMUTAIOMUX U ITHII.
[Ipunuun kmroueBoro apomopdo3za. OcBoeHre 6eCTO3BOHOUYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3zBuTHe x)u3HM Ha 3emiie 10 dpaM U MepuojiaM: apxel, MPoTepo3oi, maneo30i, Me3030i, KaitHo30i. OO0ras
XapaKTePUCTUKA KJIMMaTa M T'COJIOTHUECKHX mMpolieccoB. [losBlIeHHEe W paclBET XapaKTEPHBIX OPTraHH3MOB.
VYrieoOpa3zoBaHue: €ro yCJIOBHs M BIMSHUE Ha Ta30BbIA COCTaB aTMOC(ephI.

MaccoBbie BBIMUpPAHUS — SKOJIOTUYECKHE KPU3UCHI MPOoHuIoro. [IpuunHbI U ClIeICTBUS MACCOBBIX BHIMUPAHUU.
CoBpeMeHHBIH KOIOTHYECKUI KpU3UC, ero ocooeHHocTu. [Ipobaema coxpanenus Ouopasnoobpaszus Ha 3emiie.



CoBpeMeHHasl CHUCTeMa OpraHWYecKoro wwupa. [IpuHIUNBl Kiaccupukanuu opraHu3mMoB. OCHOBHBIC
CHUCTEMATUYECKHE TPYIIIbI OPTaHU3MOB.

JlemoHCTparuu

[optpetsr: @. Penu, JI. Cnannannanuy, JI. [lactep, . 1. Meunukos, A. U. Onapun, . Xongein, I'. Ménnep,
C. Munep, I'. FOpnu.

Tabmumpl u cxembl: «Cxema onbita @. Penuy», «Cxema omnbita JI. [lactepa mo u3ydeHHI0 camo3apoKIEHUS
xu3HM», «Cxema onbita C. Musuiepa, I'. FOpu», «9Tansl HeopraHMueckoi 3BOJIIOLUNY, «I €0XpOoHOIOrHYecKas
mKanay, «HauanpHble OJTambl OpraHMYECKOW HBomOIHM», «Cxema o00pa3oBaHUA JYKAPHOT MYTEM
cumbnorenezay, «CucremMa KHBOW MpUpoAb», «CTpoeHue BuUpyca», «ApoMOpQoO3bl pacTEHUN»,
«Punnopute», «ONHOKIETOUHBIE BOJOPOCIN», «MHOIOKIETOYHBIE BOIOPOCIN», «Mxu», «IlanmopoTHUKNY,
«l"onocemennble pacTeHus’», «Opranbl IBETKOBBIX pacTeHHi», «CxemMa pa3BUTHUS >KUBOTHOTO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmuey, «Kumeunomnomnoctaeie», «Ilmockue yepBuy», «UneHUCTOHOTHEY,
«Po10BI», «3emHOBOAHBIEY, «lIpecMbikatomuecs», «lItuub», «Muekonuraroniey, «Pa3BuTue KHU3HU B
apxeuckoil spe», «Pa3BuTue KU3HU B MPOTEPO3OMCKON 3pen», «Pa3BUTHE KU3HM B TACO30MCKOU Hpen,
«Pa3BuTHE XM3HU B ME3030MCKOU 3pe», «Pa3BuTHe XM3HM B KailHO30MCKOM »3pe», «CoBpeMeHHas cucTema
OpPraHUYECKOI0 MUPa».

O60py,[[OBaHI/IeZ rep6apHH paCTeHI/Iﬁ Pa3iIMYHBIX OTACIOB, KOJUICKIIMKM HACCKOMLIX, BJIAKHBIC IIPCIIapaThl
JKMBOTHBIX, pAaKOBUHBI MOJIJIFOCKOB, KOJIJICKIHWHU UIJIOKOXUX, CKCJICTHI ITO3BOHOYHLIX JXMUBOTHBIX, Yy4cila IITHI U
3Bepeﬁ, KOJIUICKIINH OKaMCHGHOCTCfI, IMMOJIC3HBIX UCKOIMMACMBIX, MYJIS KU OPraHH4YCCKUX OCTATKOB OPraHU3MOB.

Bupryanenas naboparopHast pabora «MojaenupoBanue onbIToB Musiepa—tOpu mo n3zydeHuro aOMOreHHOTo
CUHTE3a OPraHUYECKUX COeMHEHUN B IEPBUYHON aTMOcheper.

JlaboparopHas paboTa «/3yueHune u onmucaHue UCKOMAeMbIX OCTaTKOB IPEBHUX OPTaHU3MOB).
[IpaxTrueckas pabora «M3ydeHne ocoOeHHOCTEN CTPOSHUS paCTEHHUM Pa3HbIX OTIEIOBY.
[MpakTraeckas padbora «M3ydeHne 0coOOEHHOCTEH CTPOSHHS MTO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea0BeKa — AaHTPONOreHe3

Pa3zgensl u 3anaun aHTPOIIONIOrUU. MeTO bl aHTPOTOJIOTUH.

CraHoBJI€HHE NIPEACTABICHUI O MPOUCXOXKACHUM ueoBeKa. Pennrno3nsie Bo33peHusi. CoBpeMEHHbIE HayUHbIE
TEOPHH.

CxoacTBO dYeloBeKa C KMBOTHBIMH. CHcTeMaTHYECKOE IIOJIOKEHHE dYelnoBeka. CBHUIETEIbCTBA CXOJICTBA
YeJIOBEKa C KUBOTHBIMU: CPABHUTEIHEHO-MOP(OIOTHUECKUE, IMOPHOTIOTUYECKHE, (PU3HOTIOTO-OMOXUMUYECKHE,
noBefieHYeckue. OTIUYMS 4YelNOoBeKa OT JKMBOTHBIX. [IpsIMOXOXkIEHHME W KOMIUIEKC CBA3aHHBIX C HHUM
IIPU3HAKOB. Pa3BUTHE IOJIOBHOIO MO3Tra U BTOPOU CUTHAJIbHOU CUCTEMBI.

JBuwxymue cuibl (pakTopsl) aHTpONOreHes3a: Onosoruyeckre, conuanbabie. COOTHOIIEHHE OMOJOTHYECKUX U
COLIMAJIbHBIX (JaKTOPOB B AaHTPOIIOT€HE3E.

OcHOBHBIE CTauu aHTpoIoreHe3a. Panuue yenoBekooOpa3Hble 00€3bsiHbI (IIPOKOHCYIbI) U PAHHUE HOHTHJIBI —
o01mue npeikyu 4eI0BeKo0Opa3HbIX 00€3bsiH U JTI0AeH. ABCTPAJIONUTEKH — ABYHOTHE Ipeaku Jroaei. Yemosek
YMEIBIH, IIEPBBIE U3TOTOBJICHUSA OPYAUN Tpyaa. UelloBeK MPAMOXOSAIIUN U MEPBBIN BBIXOJ JIFOJIEH 3a MPEeIIbl
Adpuku. Yenosek reiaensoeprckuii — oO0ImMi MpeoK HEaHIEPTATbCKOTO YEIOBEKa M YeJIOBEKa Pa3yMHOTO.



UYenoBek HeaHJIEPTAIbCKUN KaK BHJL JIFOJEH XOJIOAHOIO KiuMara. YermoBeK pa3syMHBI COBPEMEHHOIO THIIA,
JICHHCOBCKHI YeJIOBEK, OCBOEHUE KOHTHHEHTOB 3a npeaenamu Adppuku. [laneorenerika u najieoreHOMHUKA.

DBOJIIOLIUS COBPEMEHHOI'0 YeoBeKa. EcTecTBeHHBIN 0TOOp B MOMYNALMAX yenoBeka. MyTallMOHHBIN MpolLecce
u nonuMopdusm. IonynaunonHsle BOiHBIL, Apeld reHoB, Murpanus U «3¢pdEKT OCHOBATENSD B MOMYISALUAX
COBPEMEHHOI0 YEJIOBEKA.

Yenoseueckue pachl. [lonsatue o pace. bosbiime pacsl: eBporieouHas (€Bpas3uiickas), aBCTpaslo-HErPOUIHAS
(3xBaTOpHAaNbHAsI), MOHIOJIOMJHAs (a3uaTcKO-aMepUKaHCKas). Bpemss M myTH pacceneHus dYelloBeKa II0
mwianere. EquncTBo uenoseueckux pac. Haydnast HecocTosTenbHOCTS pacu3Ma. [IpucnocobieHHOCTh YesioBeKa
K pa3HbIM yCJIOBHUSIM OKpY’Karolien cpeasl. BiusHue reorpaduueckoii cpesl U apeiida reHoB Ha MOP(HOIOTHIO
¥ (U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOABl B (u3Wueckod  (OMOJOTHYECKOW) aHTPONOJOTHH.  DBOJIOIMOHHAS
AQHTPOIIOJOTUSL M TMAJCOAHTPONOJIOTHS YEIOBEUECKUX MOMyNsuil. bruoconuanbHble UcCaeAOBaHUS MPUPOJIBI
yenoBeka. MccrienoBanre KOBOMIOIUHA OMOJOTHYECKOTO U COIIMATLHOTO B YEJIOBEKE.

JeMoHCTpanuu
[Toptpetsr: U. HapBun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmuer 1 cxeMbl: «MeTOoIbI aHTPOTIONOTHNY, «I 0JIOBHOUM MO3T YeloBeKay, «HemoBekooOpa3HbIe 00E3bSHBIY,
«Ckener yenoBeKa U CKeJeT IMMMIaH3e», «PyIuMeHTbl U aTaBU3Mbl», «JIBHXKyIIME CUIIbI aHTPOIOTEHE3a»,
«OBOJIIOLIMOHHOE JPEBO 4YEJIOBEKa», «ABCTpanonureky, «YemoBek ymenslit», «UenoBek MOpsIMOXOASIINI,
«JlenucoBckuii yenoBek» «Heanmepranbiply, «KpomaHboHI, «lIpeaku yemoBeka», «ITambl SBOJIOIUU
yeyioBekay, «Pacel uemoBekay.

O6opynoBaHue: MyISKH OKaMEHEJNOCTeH, NpPeaIMETOB MaTepuaJbHOW KYyJIbTYphl TPEIKOB 4YEJIOBEKa,
penponykuuu (pororpaduu) KapTHH C MHUDOIOTHYSCKUMH M OHOJEHCKUMHU CIOKETaMH IPOUCXOXKICHUS
genoBeka, (poTorpadur HaXOA0K HCKOMAEMBIX OCTATKOB UEIOBEKA, CKEJIET YeIOBEKa, MOEIh Yepera JeIoBeKa
U Yeperna muMIaH3e, MOJIENIb KUCTH YeJIOBeKa M KUCTH ITUMIIaH3e, MOJIETH TOpCca TPEIKOB YeIOBEKa.

JlabopatopHas pabota «M3ydueHne OCOOCHHOCTEHl CTpPOEHHUS CKelleTa 4YelIOBEKa, CBS3aHHBIX C
MPSIMOXOKJICHUEM.

HpaKTI/ILIeCKa}I pa60Ta ((I/I3y‘{CHI/IC 9KOJIOTUYECKUX aJalTalldil YeJIOBEKay.

Tema 6. Jkosorusi — HayKa 0 B3aMMOOTHOLIEHHAX OPraHM3MOB M HAJOPraHU3MEHHBIX CHCTEM C
OKpYy:KamlIei cpeaou

3apoxaeHue u pa3BuTHE dKojoruu B Tpyaax A. ['ymbonsara, K. @. Pynwse, H. A. CeBepuosa, D. I'ekkens, A.
Tencnu, B. H. CykauéBa. Pa3gensl v 3a1aun 3koj0ruu. CBA3b 3KOJIOTUU C IPYTUMH HAYKaMH.

Metoasl skonorun. IloneBbie HabmOAEHUS. DKCIEPUMEHTHI B JKOJOTWHU: MPHUPOAHBIE W JaOOpaTOpHBIE.
MonenupoBaHue B 3KOJOTUU. MOHUTOPHUHT OKPYKaIOIIEH Cpe/ibl: TOKAIbHBIN, peTHOHABHBIN U TT00aTbHBIN.

3Ha4eHHUE DKOJIOTMYECKUX 3HAHMH JJIs 4eJIOBEKa. OKOJOIMYECKOe MHPOBO33PEHHE KaK OCHOBAa CBsA3EH
4eJloBE€YeCTBA € HNpHUpooil. POpMUPOBAHUE 3KOJOTMYECKOW KYIBTYpbl M SKOJIOIMYECKOW TI'PaMOTHOCTH
HaceJeHUs.

JleMoHCTpanuu

[optpetsr: A. 'ym6onpaT, K. @. Pynne, H. A. CeBepuos, 3. I'ekkenb, A. Tencau, B. H. Cykaués.



Tabnuipl u cxemsl: «Pa3nenst sxonorum», «MeToabl SKoIorumn», «CxeMa MOHUTOPUHTA OKPYKAIOIIEH CPeIbI».
JlabopartopHas paboTa «/3yueHue MeTo0B SKOIOTHUECKUX UCCIICOBAHMITY.
Tema 7. Opranusmsl u cpefa 00UTaHUSA

Okonoruyeckre (akToppl M 3aKOHOMEpHOCTH MX JeictBua. Kinaccuduxauus 3KoJorMueckux (hakTopos:
abuoTuueckue, OMOTHYECKUE, aHTpoNoreHHble. O0II1e 3aKOHOMEPHOCTH AEHCTBHS IKOJIOTUYECKUX (DAaKTOPOB.
[IpaBuno munumyma (K. Hlnpenrens, 0. JIuGux). TonepaHTHOCTb. DBpPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotrueckue akropsl. CBET Kak 3Kkosoruueckuii pakrop. [leficTBre pa3HbIX YYaCTKOB COTHEYHOTO CIIEKTpa
Ha OpraHu3MBbI. DKOIOTNUECKHUE rpynmbl paCTeHI/Iﬁ M KMBOTHBIX 11O OTHOIICHHIO K CBCTY. CurnanbHast POJIb
ceera. POTONEPUOAU3M.

TemmepaTypa Kak 3Konorudeckuii ¢akrop. JlelicTBue Temmeparypbl Ha OpraHu3Mbl. [lOWKWIOTEpMHBIE W
TOMONOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAaHU3MBI.

BrnaxxHocTe kak skojorumueckuit gaxtop. IlpucnocoOnenus pacTeHMH K MOJUIEp)KaHUIO BOJHOrO OarnaHca.
Knaccudukanus pacteHuii mo OTHOWIEHHIO K Boje. [IpucrnocoOieHust KUBOTHBIX K M3MEHEHHIO BOJIHOIO
pexuma.

Cpe,[[BI oOuTaHus OpraHu3MoOB: BOJHAsd, HA3CMHO-BO3AYIIIHAA, IIO0YBCHHAs, l"J'Iy6I/IHHa}I MNOAIIOYBCHHAA,
BHYTPUOPraHU3MCHHAs. DHU3HKO-XUMHYECKHE OCOOEHHOCTH cpea 0o0uTaHUA OpraHnu3MoB. HpI/ICHOCO6J'IeHI/I$I
OpPTraHMU3MOB K )KM3HH B Pa3HBIX CpCaax.

buonornueckue PUATMBI. Bueninue n BHYTPCHHUC PUTMBI. CYTO‘-IHBIC U TOAUYHBIC PUTMBEIL. HpI/ICHOCO6J'ICHHOCTB
OpTraHnu3MOB K CE30HHBIM U3MCHCHUSAM YCJ'IOBI/Iﬁ JKHN3HU.

XKuznennsie popmbl oprann3moB. [lonstue o >xu3HeHHOU ¢opme. KuzHeHHble (HOPMBI PaCTECHHIA: JEepPEBbs,
KYCTapHUKH, KYCTapHWYKH, MHOTOJETHHE TpPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBbIE (OPMBI KUBOTHBIX:
TUAPOOUOHTHI, T€OOUOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnyeckne ¢axTopsl. Bunbl OMOTHYECKHX B3aMMOJEHCTBHIA: KOHKYPEHIIHS, XHITHHYECTBO, CUMONO3 U €ro
¢opmbl.  [lapazutusm, Koomepamusi, MYTyaJu3M, KOMMEHCAJIM3M (KBapTUPAaHTCTBO, HaXJIEOHHMYECTBO).
Herpoduueckue B3aumoneiictBus (Ttonuueckue, ¢opuueckue, ¢dadbpuueckue). 3HaueHHE OUOTHYECKHUX
B3aMMOJICHCTBUH AJIS CYILIECTBOBAHUS OPraHU3MOB B cpejie oOuTanus. [IpuHIMIT KOHKYPEHTHOTO UCKITFOUEHHUS.

JeMoHCcTpanuu

Tabnuipl 1 cxembl: «KoJorHUecKue (HakTopel», «CBETOBOH CIEKTPY, «IKOJIOTHISCKHUE TPYIIIBI )KUBOTHBIX T10
OTHOIICHUKO K CBCTy», «TGHJ'IOKpOBHI)Ie JKHUBOTHBICY, ((XOJ'IOJIHOKPOBHBIC JKHUBOTHBIC), «(DI/ISI/IOJ'IOFI/ILIGCKI/IC
aJlanTalyy KUBOTHBIX», «Cpeapl oOMTaHUs OpraHu3MOB», «buomormdeckue putMmbly, «Ku3HEHHBIE (OPMBI
pacteHmit», «OKusHeHHble (OPMBI >KUBOTHBIX», «JKOCHUCTEMA IIMPOKOJIUCTBEHHOTO Jeca», «IKOCUCTeMa
xBOWHOTO Jecay, «llemu mnwTanusay, «XumHudecTBo», «llapasutusm», «KonkypeHusa», «CuMOHO3»,
«KoMmeHcanmm3my.

Ob6opynoBanue: repbapuu pacTEHUI U )KUBOTHBIX, IPUCIIOCOOJICHHBIX K BIMSHUIO Pa3IMYHBIX 3KOJIOTHMYECKUX
(dakTopoB, TepOapuM CBETONIOOMBBIX, TEHENIOOMBBIX U TEHEBBIHOCIUBBIX PpACTEHUH, CBETOJIIOOMBEIE,
TEHEIIO0MBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pAcCTEHUs, repOapuu M KOJUIEKUUH TEeIUIOIIOOUBBIX,
3UMOCTOMKHNX, MOPO30YCTOMYMBBIX pAacTEHUIl, yydesia NTHUI] U 3BEpel, repdapuu pacTeHui, OTHOCAIIUXCA K
rurpoputam, KcepopuTaMm, Me30(pHuTaM, KOMHATHBIE PACTEHUS MAHHBIX TPYMIN, KOJJIEKIUH >KUBOTHBIX,



oOWTaIOIMX B pa3HbIX Cpelax, repbapuM M KOJUIEKIMM DPACTEHHUH M KMBOTHBIX, 00JIAJAIOIIMX YepTaMH
MPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHSM YCIOBUH KH3HHM, TepOapud M KOJUIEKIIMA PACTCHUH U
KHUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (POPM, KOJJICKIMH KUBOTHBIX, YYACTBYIOIIMX B PA3IUYHBIX OMOTHYECKUX
B3aUMOJICHCTBUSAX.

JlaGopatopHas paboTa «BbIsiBIeHHE TPUCTIOCOOICHUI OPTAaHU3MOB K BIMSIHUIO CBETaY.
JlaboparopHas paboTa «BpisiBIeHrHe TPUCTIOCOOIECHUI OPraHU3MOB K BIMSHUIO TEMIIEPATYPhD».
JlaboparopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTeHUN U3 PA3HBIX MECT OOUTAHUSY.
Tema 8. Dxosorust BU0B U MOMYJISAIUM

OKOJIOTUYECKUE  XapakTepucTuku nomymsuuu. [lomymsmuss kak — Oumosornueckas cuctema. Ponb
HEOJTHOPOJAHOCTH cpefbl, (u3nueckux OapbepoB M OCOOEHHOCTEW OHOJIOTMU BUIOB B (HOPMHUPOBAHHU
MPOCTPAHCTBEHHON CTPYKTYpbl Momynsuuil. OCHOBHBbIE MOKAa3aTENHU MOMYNALUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHas U MOJIOBasi CTPYKTYpPa, POKAAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIMSL.

Oxosnorudeckass CTpykTypa mnonyiasuuu. OLleHKa YWCIEHHOCTH MNonyiasuuu. /[MHamMuka nomymsinuu U eé
perymanua. buotnuecknii moTeHUMal MoOmyasinuud. MoxaenupoBaHue IWHAMUKHA nomyinsuuu. Kpusblie pocra
YHCIIEHHOCTH mnonynasiuuu. KpuBble BbDKMBaHMS. Perynsuus 4HMCIEHHOCTH MONYJSUUN: poiib (PaKTOpoB,
3aBUCSIIMX U HE 3aBUCSILUX OT INIOTHOCTH. DKOJIOTHUYECKUE cTpaTerun Buaos (r- u K-crparerun).

[lonsiTne 00 sKojMOrMueckoil Hume Buaa. Mecrooburanue. MHOromepHass MOJENb 3KOJOTHYECKON HMIIH
JIx.. XatunHcona. Pazmepsl sxonorndyeckoi HUIHM. [loTeHmanpHas U peain3oBaHHas HULIY.

Bug kak cucrema HOHYHﬂHHﬁ. ApeaHLI BUIOB. Buabl M HX XU3HCHHBIC CTpaTCruu. OKOJIOTHYECKHE
OKBHMBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUI'PALUi )KUBOTHBIX. broOrnuecke HHBa3uM 4y>K€pOJHBIX BUJIOB.
JlemoHCTparuu
[Toptper: Ix. M. XaTunHCOH.

Tabmuupel U cxembl: «IKOJIOTMUECKHE XapaKTepPUCTUKH Momynsuuny», «IIpocTpaHCTBEHHas CTPYKTypa
nonyJsanuny, «Bo3pacTHeie MUpaMUIbl TOMYIAIUNY, «CKOPOCTh 3aCENICHUS TTOBEPXHOCTH 3€MJIM Pa3THIHBIMU
opranuzmamMmy», «Mojenp 3kosiorndeckoit HumM Jx. M. XaTunHconay.

O6opynoBanue: repOapuu pacTeHHA, KOJJICKIUHU )KUBOTHBIX.

JlaboparopHas padota «IIprucrnocoOieHrs CEMSIH PACTEHUH K PACCEICHHUION.

Tema 9. JkoJiorust co001IECTB. IKOJTOTHYECKHE CUCTEMBbI.

CooOriecTBa opranu3MoB. buoiieHo3 u ero cTpykrypa. CBsi3u MeXI1y OpraHu3MaMu B OMOIICHO3E.

DxocucTemMa kKak oTkpbiTas cucrema (A. [[x. Tencnu). OyHKIMOHATBHBIE OJIOKHM OPTraHU3MOB B SKOCHCTEME:
MPOJYLIEHThI, KOHCYMEHTHI, penyleHTsl. Tpoduueckue ypoBHH. Tpoduueckue nenu u cetd. AOHMOTHYECKHUE
0110k dKocucTeM. [10uBBI U WITBI B 3KOocHcTeMax. KpyroBopoT BEIIECTB ¥ MOTOK SHEPTHH B YKOCUCTEME.

OcHOBHBIE ITOKa3aTeNu YKOCUCTEMBbl. buoMacca u npoaykiust. DK0JI0rH4eckue NupaMuabl Yuces, OnoMaccsl U
SHEPTUHU.



Junamuxa skocucmem. Kamacmpoghuueckue nepecmpoiiku. @aykmyayuu. HampaBieHHbIE 3aKOHOMEpPHBIC
CMEHBI COOOIECTB — CyKIeccHH. llepBuuHBIE W BTOPUYHBIE CYKIECCHMM M HMX NPUYUHBI. AHTPOIOTCHHBIC
BO37eiicTBUSA Ha cykieccuu. KinmmakcHoe coobiectBo. buopaznoobpasue u mogHoTa KpyroBopoTa BEIECTB —
OCHOBA YCTOMYMBOCTH COOOILECTB.

[IpupoaHbie SKOCUCTEMBI. DKOocUCmemMbl 03Ep U peK. DKocucmemvl Mopell U OKeanos. DKocucmemvl myHop,
Jlecos, cmenetl, nyCmvlHb.

AHTpPONOTEHHBIE 3KOCHUCTEMBL. ATrpo3’KocHcTeMa. ArpoleHo3. Pa3nuuus MeXAy aHTpPONOTeHHBIMH H
IPUPOJHBIMHU 3KOCUCTEMAMHU.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas ¢diopa u gayna. CHHaHTpONU3AIHS
ropojickoit ¢ayHbl. bronornueckoe u X031HCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBHI OPraHW3MOB B dKOocHCTeMax. Pons xackadnozo
aghghexma u 61006-30upuramopos (Knouesvix 6u008) 8 GyHKYuoHUposaruu sxkocucmem. IlepeHoc sHEPTUH U
BEIIECTB MEX/y CMEKHBIMU 3KOCHCTEMAMH. Y CTOMYHMBOCTh OPraHU3MOB, MOMYJISIUN U SKOCUCTEM B YCIOBUIX
€CTECTBEHHBIX U AHTPONOTEHHBIX BO3JCHCTBUM.

Mexanuzmbt  6030eticmeusi  3aepsA3HeHUll  PA3HbLIX  MUN08 HA  CYOOPSAHUBMEHHOM,  OP2AHU3MEHHOM,
HONYNIAYUOHHOM U IKOCUCEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8030eticmaus. MeTo0a0Tusi MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX IKOCUCTEM.

JemoHcTpauu
[optper: A. 1. Tencau.

Tabmuubl u cxemsl: «CTpykTypa OHOLEHO3a», «IDKOCHCTEMa IIUPOKOJUCTBEHHOrO Jieca», «IKOoCUCTeMa
XBOMHOTO Jeca», «DyHKIHMOHAIbHBIE TPYIIBl OPraHU3MOB B 3KocHcTeMe», «KpyroBopoT BewIecTB B
skocucteme», «llemn nuTanus (mactOumIHAsl, JAETpUTHasA)», «ODKOJOrMYEcKass MUpaMHAa YHUCE,
«OKoJOoTHYeCKasi MUpaMuaa Ouomacchl», «IKOJOTHYECKas NHpamuja dHeprum», «OOpa3zoBanue 00510Tay,
«IlepBuunas cykueccus», «BoccraHoBIeHHE Jeca IOCIE MoOKapa», «IKOCHUCTEMA 03€pay», «ArpoLEHO03»,
«KpyroBopoT BelecTB U MOTOK SHEPTUHU B arporeHosey, «IIpumepsl ypOoskocucTem».

ObopynoBanue: repoapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesia ITUI] ¥ 3Bepei, repOapuu KyJIbTypHBIX U
JUKOPACTYILUX PACTCHUH, aKBAPUYM KaK MOJIEIb SKOCHCTEMBI.

[IpaxTrueckas pabora «M3ydeHue u onucanue ypooIKOCUCTEMBDY.

Jlabopatopnas pabota «l3yueHue pazHOOOpa3usi MEJIKUX TIOYBEHHBIX YIEHHCTOHOTMX B Pa3HBIX
IKOCHCTEMAX).

DKckypeusi «OKCKypcusi B TUIIWYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsIK, €bHUK, Ha CYXOIOJBHBIN WK
MOWMEHHBIH JTIyT, 03€p0, 60JI0TO)».

DKcKypcus «IKCKYypCHs B arpo3KoCcHCTEMY (Ha MOJIE WK B TEINIMYHOE XO3SIMCTBO)».
Tema 10. Bbuocdepa — rinodanbHas 3KocHCTEMA

buocepa — oOmeranerapnas obonouka 3emuid, TAE CYIIECTBYET WM CYIIECTBOBAJIA KH3Hb. Pa3Buthe
npenacraBineHuit o 6uocdepe B Tpymax J. 3rocca. Yuenue B. . Bepnaackoro o 6uocdepe. Ob6mactu 6uochepsl
u e€ coctas. JKuBoe BeliecTBo 6rochepsl U ero PyHKIIHH.



3aKOHOMEPHOCTH cyInecTBoBaHUS Ouochepsl. OcoOeHHOCTH Ouocdepbl Kak TI00aTbHOW HIKOCHCTEMBI.
JuHamudeckoe paBHOBecHe B Omocdepe. KpyroBopoTsl BemecTB W OMOr€OXMMHUYECKHE IMKIBI (yriepoja,
azota). PutmMmuvHOCTS siBieHuii B 6nocdepe.

3oHanbHOCTH Onocdepsl. [lonsTre o Onome. OCHOBHBIE OMOMBI CYILIU: TYHIpPA, XBOWHBIE J€ca, CMEIIAHHbIE U
IIMPOKOJIMCTBEHHBIE Jieca, CTEeNH, CaBaHHbBI, IIyCTBIHM, TPONUYECKHE Jieca, BBICOKOTOphi. Kimmar,
PaCTUTENIbHBINA M )KUBOTHBI MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOT0 MOTeHIMAaNa U OnoCchepHbIX (YHKIUI.
JeMoHCcTpanuu
[optpetsr: B. U. Bepuanckuit, 3. 3rocc.

Tabnuuer u cxembl: «l'eocdepsr 3emnu», «Kpyroopor azora B mpupoae», «KpyroBopor yriepoia B
npupoje», «KpyroBopot kuciaopoaa B npupoje», «KpyroBopot Bojsl B Ipupoe», «OCHOBHBIE OMOMBI CYIIIH,
«Knumatuueckue mosica 3emuny, «Tynapay, «Taifray, «Cmemanasiii jec», «lIMpokomuCTBEHHBIN Jecy,
«Crenby, «CaBanHay, «[lycTeiasay, « Tpornuueckuii gecy.

Ob6opynoBanue: repOapuy pacTeHH pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.
Tema 11. YeJioBek 1 OKpyKawlias cpejaa

DKOJIOTHYECKHE KPU3UCHI U MX NpHYMHBL. Bo3zaeicTBue demoBeka Ha Owocdepy. 3arps3HEHHE BO3AYITHOU
cpeasl. OxpaHa BO3ayxa. 3arpsi3HEHHME BOAHOW cpeabl. OXpaHa BOAHBIX pecypcoB. PaspyllieHue IMOYBBHI.
OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpONIOreHHOEe BO3/ICHCTBUE HAa PACTUTENBHBIH M JKUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO M >KUBOTHOTO
Mupa. OCHOBHBIE IPUHIUIBI 0XpaHbl pupoabl. KpacHbie kHuru. Ocobo oxpaHsemMble MPUPOJHBIE TEPPUTOPUU
(OOIIT). borannyeckue caibl U 300JI0TMUECKHUE TAPKU.

OCHOBHBIE TIPUHIIMITBI YCTOHYNBOTO Pa3BUTHS YEJIOBEUECTBA U TIPUPOJIBI. ParoHanbHOE MPUPOIOIOE30BaAHHE
U COXpaHEHHE OMOJIOTMYECKOro pa3zHooOpasus 3emun. OOIIMe 3aKOHOMEPHOCTH TJIOO0ATBHBIX AKOJIOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KPHU3HCa U €T0 BEPOSTHBIE ITOCIIEACTBHUSI.

Pa3BuTHEe METO0B MOHHUTOpPWHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX MporeccoB. CucmemHvle UCCIe008AHUSA
nepexooa Kk pecypcocbepezaroujeli U KOHKYPEHMOCNOCOOHOU 2Hepeemuke. buonozuueckoe pasHoobpasue u
buopecypcvl. Hayuonanvhvie ungpopmayuonusvie cucmemvl, obecneuugaroujue 00Cmyn K uHngopmayuu no
COCMOAHUIO OMOENbHBIX 8U008 U dKocucmem. OCHOBbL IKOpeabUIUMayuu dKoCucmem u cnocooos 6opvdwvl ¢
buonospesxcoeHusmU. Pexoncmpykyus MOpcKUX u Ha3eMHbIX IKOCUCTEM.

JeMoHCcTpanuu

Tabnauubl u cxembl: «3arps3HeHue atMocdepbl», «3arps3HeHHe Tuapocdepb, «3arps3HEHHE IOYBBDY,
«[TapHukoBsIi 3pPexT», «Ocob0 oxpaHseMble IPUPOIHBIE TEPPUTOPUI», «MOAETH YIPABISIEMOTO MUPay.

O6opynoBanue: Gororpaduu OXpaHsIeMbIX pacTeHUI U XKUBOTHBIX KpacHol kauru Poccwuiickoii Deneparnumy,
KpacHoii kauru peruona.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 BUOJIOT'N HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3ylbTaTaM OCBOEHHS OOYYaIOIIUMHCS MPOrPaMM CpPEIHEro
o01iero 006pa3oBaHus: TMYHOCTHBIE, METANPEAMETHBIE U ITPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJAbTATOB OCBOEHHUS MpOrpamMMbl IO OHOJIOTHU BBIJEJIEHBI CIEIYIOIINE
COCTABIISIONINE: OCO3HAHHE OOYUYAIOIIUMUCS POCCHUCKONW TPaKIAHCKOW HUACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIILHOCTH W CaMOOIPEACNEHUI0, Haauuue momueayuu K OOYy4eHHIO OHOJIOTHH,
yenenanpasieHHoe pazeumue BHYTPEHHHX YOEXKICHUH JMYHOCTHM HAa OCHOBE KIIOYEBBIX ILIEHHOCTEH H
HCTOPUYECKUX TPAIULUN pa3BUTHsI OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YJaroImIMXCs
PYKOBOACTBOBATLHCSA B cBOCH ACATCIBbHOCTH HCHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, HPHUCYHIMMU CUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUsl, Haluuue NpagoCO3HAHUS YKOJOTHUECKON KYIBTYPBI, CHOCOOHOCU CMABUMb
LIEJIX U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JImgHOCTHEBIE pE3yiabTaTbl OCBOCHHUA IIPOrpaMmbl 110 OHOIOTHH JOCTUI'alOTCA B CJUHCTBEC yqe6H0171 n
BOCIIUTATEIILHOU ACATCIIBHOCTU B COOTBCTCTBUMU C TpaJUIIHMOHHBIMU pOCCHfICKHMH COIMOKYJIbTYPHBIMU,
UCTOPUYECKUMH U JTYXOBHO-HPAaBCTBEHHBIMH I[EHHOCTSMHU, MPUHSATHIMH B OOIIECTBE MpaBWJIAMH U HOPMAMH
MOBEICHHUS M CIHOCOOCTBYIOT IIpOLleccaM CaMOIO3HAHMSA, CAMOBOCIHTAHUS M CaMOpa3BUTHUS, Pa3BUTHUS
BHYTPECHHEN MO3MIMU JUYHOCTH, MATPUOTU3MA M YBAXEHUS K 3aKOHY M NPABOMOPSIKY, YEJIOBEKY Tpyla U
CTapmieMy IIOKOJICHHUIO, B3aMMHOI'O YBAXCHUA, 6epC)KHOFO OTHOIICHHA K KYJIbBTYPHOMY HACJICAUIO U
TpaauLIMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Pocculickoit denepaunn, NpUPOAE U OKPYKAOLIEH CpeE.

JImgHOCTHEIE PE3YIbTATBl OCBOCHUS yqe6H0r0 npeameTa «bnonorusy AOJDKHBI OTpaXaTb T'OTOBHOCTb U
CIIOCOOHOCTh  OOYYAIOMIMXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPCHHEH IMO3WIMEH JIMYHOCTH,
CHUCTEMOW  IIEHHOCTHBIX OpHEHTAIMii, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIHUX
TPaJULIMOHHBIM LIEHHOCTSIM POCCUHCKOTO 00IeCTBa, paCIIUPEHHE KU3HEHHOTO OIBbITa M OMbITA JEATEIHbHOCTH
B IIPOLIECCE PEaTU3AMN OCHOBHBIX HANPABIECHUN BOCIIUTATEIbHOM I€ATEIIbBHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kaaHCKOr0 BOCIIUTAHMSL:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TMO3MIMK OO0YYaIOMmETOCs] KaK aKTUBHOTO M OTBETCTBEHHOTO 4YIIEHA
POCCHUICKOT0 00111eCTBA;

OCO3HAaHHUC CBOUX KOHCTUTYLIMOHHBLIX IIPAB U O6$I32[HHOCTCI>1, YBAXKCHUC 3aKOHA U MIPABOIIOPAIKA,

TOTOBHOCTb K COBMECTHOI TBOPYECKOM EATEIBHOCTH MPU CO3JaHUM YU€OHBIX ITPOEKTOB, PEILIEHUN YUEOHBIX U
NI03HABATEJIbHBIX 33]1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3UIMIO TI0 OTHONICHHWIO K SIBICHHSAM COBPEMEHHOW J>XM3HU U
OOBSACHATH €€;

YMCHHEC YYHUTHIBATH B CBOUX JIENCTBUAX H6‘06X0,I[I/IMOCTL KOHCTPYKTUBHOI'O B3aMMOACUCTBUS JIOAEH C Ppa3sHbIMU
Y6C)KI[CHI/I}IMI/I, KYJIbTYPHBIMU HCHHOCTAMHU U COITUAJIbHBIM ITOJIOKCHHUEM

TOTOBHOCTbL K COTPYAHHUYCCTBY B TMIPOLCCCC COBMCECTHOI'O BBIIIOJIHCHUSA yqeGHHx, IIO3HABATCIBHBIX H
HUCCIICAOBATCIbCKUX 3a/lav, YBAXKUTCIBHOI'O OTHOLICHUSA K MHCHUIO OIIIIOHCHTOB IIPU O6cy)K,Z[CHI/II/I CIIOPHBIX
BOITPOCOB OMOJIOIrUYECKOro COACPIKAHUA,

TFOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU NEATEIbHOCTH;



2) NaTpUOTHYECKOI'0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh POCCUHCKOMN TPa)KIaHCKON WACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY HapoAdy,
YyBCTBa OTBETCTBEHHOCTH mepen PoauHOM, ropocT 3a CBOM Kpai, cBOI0 PoauHy, CBOM SI3bIK U KYJIBTYPY,
MIPOLIUIOE U HACTOsIIIIEE MHOTOHAIIMOHAIBHOTO Hapoia Poccuu;

HNEHHOCTHOC OTHOLICHHUEC K MPUPOAHOMY HACJICAUIO U IMMaMATHHUKaAM HPHPOAbI, JOCTHXCHUAM Poccuu B HayKe,
HCKYCCTBEC, CIIOPTE, TCXHOJIOIUAX, TPYAE,

CIIOCOOHOCTD OLICHMUBATh BKJIaJ pOCCHfICKHX y[IéHHX B CTAHOBJICHUC W Pa3BUTHC 6I/IOJIOFI/II/I, IIOHHMMAaHHA
3HAYCHHS OMOJIOTUU B IIO3HAHUH 3aKOHOB Mpupoabl, B ’)KU3HU YCJIOBCKA U COBPCMCHHOT'O O6IJ_ICCTBa;

uaelHas yoexkIEHHOCTh, TOTOBHOCTH K CIIYKEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €T0 CyIh0Y;
3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOT0O HAPO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CHOCOOHOCTh OLEHMBATH CHUTYAallMI0 W TMPHHAMATh OCO3HAHHBIC DEUICHHS, OPHUEHTUPYSICh Ha MOpPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJaJla B IOCTPOECHUE YCTOMYMBOTO OYAYIIEro;

OTBCTCTBCHHOC OTHOIICHUC K CBOHUM pPOAUTCIIAM, CO3JdHUIO CCMbHU Ha OCHOBC OCO3HAHHOTO IIPUHATUSA
LIEHHOCTEN CEMEMHOM KM3HHU B COOTBETCTBHUH C TpagulusAMH1 HAapOJ0B POCCI/II/I;

4) 3CTETUYECKOTO BOCTIMTAHHS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPYECTBA, CIIOPTA,
Tpy/a, OOIECTBEHHBIX OTHOIICHHIA;

MOHHMaHHE YMOIIMOHAIBHOI'0 BO3IEHCTBUS KUBOM npupoabl 1 eé OCHHOCTH,

FOTOBHOCTh K CAMOBBIPA)XCHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KAa4eCTBA TBOPUYECKOU
JINYHOCTH;

5) ¢dusmdeckoro Bocnutanus, GopMUPOBaHUS KYJIBTYPHI 3A0POBbS U AMOITMOHAIBHOTO OJIar OOy YHs:

NOHMMAaHWE W pealHu3alus 370pPOBOTO M 0Oe30macHOro oOpas3a KH3HH (3I0pOBOE IMHUTaHHE, COOJIIOJCHHE
TUTUCHUYECKUX TMPaBUJI U HOPM, COAJIAHCHPOBAHHBIA PEXUM 3aHATHH M OTABIXA, peryispHas Qusnueckas
aKTUBHOCTb), O€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOILEHHSI K COOCTBEHHOMY (DM3MYECKOMY U
[ICUXUYECKOMY 370POBBIO;

NNOHUMAHUEC LNCHHOCTHU MPaBHUJI WHAWUBUAYAJBHOI'O W KOJIJICKTUBHOI'O 0e30macHoro NOBCACHUA B CUTyallUAX,
YIrpoKXaromux 3J0pOBbIO U ) KU3HU J'IIO,I[CIZ;

OCO3HaHHE MOCIEACTBUNA U HENPUATHUS BPEIHBIX IPUBBIYEK (YHOTPEOIEHUS alKOTOJIsl, HAPKOTUKOB, KypeHHUs]);
6) TPyZJOBOTO BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTU MAaCTEPCTBa, TPYL0I00UE;



TOTOBHOCTh K aKTHBHOM JACATCIBHOCTU TEXHOJIOTHYSCKON U COHHaHBHOﬁ HaITpaBJICHHOCTH, CIIOCOOHOCTH
WHULUHUPOBATH, IINIAHUPOBATH U CaMOCTOATCIIBHO BBIIIOJHATL TaKYI0 ACATCIIBHOCTD,

UHTEpEC K pa3ndHbIM chepam MpodecCHOHATBHON NEATEIIbHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIN BBHIOOD
Oynyieii mpogeccuu U pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTB ¥ CIIOCOOHOCTh K 00pPa30BaHUIO  CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HHU;
7) KOJIOTUYECKOTO BOCTIUTAHHUS:

3KOJIOTHYCCKHU uenecoo6pa3Hoe OTHOLICHUE K MPpHUPOAC KAK HCTOYHUKY IKHU3HHU Ha 3€MJ'I€, OCHOBe ¢€
CYIICCTBOBAHUSA,

MOBBILIEHUE YPOBHSI IKOJIOTMUECKOM KYJIBTYpbI: IPHOOPETEHUE ONbITA IUIAHUPOBAHMSI IIOCTYIIKOB M OLICHKH UX
BO3MO’KHBIX IIOCIIEACTBUM ISl OKPY’KAIOIIEN CPEbl;

OCO3HaHME IMI00AIBHOIO XapaKTepa dKOJIOrHYeCKUX MPoOJIeM U IyTel UX pelICHus;

CIIOCOOHOCTH HCIIOJIB30BAaTh NPUOOpPETaeMble TPH W3YYCHWU OWOJOTMM 3HAHUS M YMEHHUS NpPU PELICHUH
npo0ieM, CBA3aHHBIX C PAMOHAIBHBIM IIPHUPOIOIIONIBE30BaHUEM (COOIIOICHNE PABUII MTOBEACHUS B IIPUPOJE,
HaIlpaBJICHHBIX HA COXPaHEHUE PaBHOBECHS B 3KOCHCTEMAX, OXPaHy BHI0OB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEMpPUATHE NEHUCTBHM, MPUHOCSIIUX Bpell OKPYXKAIOUIel MpUpOIHON cpefie, YMEHUE TPOrHO3UPOBATh
HeOJIaronpusTHbIE HKOJIOTMYECKUE TOCIEeICTBUS MTPEeANPUHIMAEMbIX JEHCTBUHN U MIPEeIOTBPAILATh UX;

HaJIM4YUC Pa3BUTOrO HSKOJOIMYCCKOro MBIINUICHUA, 3KOJIOr HYEeCKOM KYJbTYpPbI, OIIbITa ACATCIBHOCTH
9KOJIOTHYECKOM HAIpaBJICHHOCTHU, YMCHUA PYKOBOACTBOBATHCA UMU B HO3HaBaTeHBHOﬁ, KOMMYHHKaTHBHOfI u
COHHaHBHOﬁ IMPAKTUKE, TOTOBHOCTH K Y4YaCTHIO B HpaKTquCKOﬁ JCATCIIBHOCTH 9KOJIOTHYECKOU
HAIpaBJICHHOCTH,

8) LEHHOCTH HAyYHOTO O3HAHUS

c(OpPMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DAa3BUTHS HayKu H
OO0IIECTBEHHO! MPAKTUKH, OCHOBAHHOI'O Ha JUAJIOre KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B
MOJUKYJIBTYPHOM MUDE;

COBCPHICHCTBOBAHUC SI3BIKOBOM M UMTATEIBbCKOM KYJBTYPEI KaK CPEACTBA BSaHMOHGﬁCTBHﬂ MCXKAY JIOAbMH U
IMMO3HaHUA MUpPaA;

NOHUMaHMe crnelu(UKY OMOJIOrUK Kak HayKH, OCO3HaHMA €€ POl B (POPMUPOBAHUN PALIMOHATIBHOTO HAYYHOI'O
MBILIUIEHUS, CO3aHUU LIEJIOCTHOTO MPEICTaBIEHUS 00 OKPYKAOLEM MUPE KaK O €IMHCTBE IIPUPO/BI, YeJIOBEKA
n o0IecTBa, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEM M PEIIEHUU MpOOJIEM COXpPAaHEHUS MPHUPOIHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTUM IS COBPEMEHHOW ITMBUJIM3AIMHM: OOECIEYEHUsT HOBOTO YPOBHS
pPa3BUTHUSI MEIUIIMHBI, CO3/IAHUE TEPCIIEKTUBHBIX OMOTEXHOJOTUM, CIIOCOOHBIX PEIIaTh PeCYpPCHBIC MPOOJIEMbI
pa3BUTHS YENIOBEYECTBA, MOUCKA MyTEH BBIXOJA M3 TI00ATBHBIX DKOJOTHUECKHUX MPOOJIeM U oOecreueHus
nepexojla K YCTOWYMBOMY pa3BUTUIO, pPAlMOHAIBHOMY HCIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U
(hOopMHUPOBAHHIO HOBBIX CTAHJIAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYCHHM OHOJOTMYECKMX 3HAHUM B IEJISAX TOBBIIEHUS OOIIEH KyJabTypBhl,
€CTECTBEHHO-Hay4YHOU I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (DYHKIHMOHAJIHHOM I'pPaMOTHOCTH OOydaroImuxcs,
(dhopMupyeMoil Tpy N3y4eHUH OUOJIOTHH;



IMOHMMAaHHUEC CYHNIHOCTH MCETOJOB IIO3HAHHA, HCIHOJB3YEMbIX B CCTCCTBCHHBLIX HaAyKax, CIIOCOOHOCTH
HUCIIOJIB30BATh IOJYYaCMbBIC 3HAHUA [JI1 aHali3a U OOBSICHECHUS SIBJICHUN OKpyXaromero Mvupa Hu
OPOUCXOJAIIUX B HEM I/I3MeHeHI/II>'I, YMCHHUC [1CJIaTh 000CHOBAHHBIC 3aKJIIOUCHHS Ha OCHOBE HAay4YHBIX (baKTOB u
HMCEIOMIUXCA JaHHBIX C LEJIBIO IMOJTYUYCHUA JOCTOBEPHBIX BHIBOAOB,

CHOCOOHOCTh CaMOCTOSITETIBHO HCIIONB30BaTh OMOJIOTMYECKHE 3HAHUS Ui PEUICHUs MpoOJeM B peasbHBIX
KHU3HEHHBIX CUTYaIUX;

OCO3HAaHUEC LICHHOCTHU H&y‘-IHOfI ACATCIBHOCTH, TOTOBHOCTE OCYIICCTBIIATH IMPOCKTHYIO U UCCICA0OBATCIBCKYIO
ACATCIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTH K HCIIPECPBIBHOMY 06p8.30BaHI/IIO u CaMOO6p8.30BaHI/IIO, K aKTUBHOMY IIOJIYUCHUIO
HOBBIX 3HAHWH 10 OMOJIOTHHU B COOTBETCTBUH C KHU3HECHHBIMHU HOTpG6HOCT${MI/I.

METAIIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yiabTaThl OCBOEHUs yueOHOro mnpeamera «buosorus» BKIIOYAIOT: 3HAYUMbIE IS
(hopMHUpOBaHHUS MHPOBO33PEHHSI OOYJAIOIIUXCS MEKIUCHUIUIMHAPHBIE (MEXIpPEeIMEeTHBIE) OOIIeHayIHbIe
MOHATHUS, OTPAXAIOIIUE IIEIOCTHOCTh HAYYHOM KApTHUHBI MHpa M CHeUM(pUKY METOJOB IO3HAHMUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEpIus, SIBJICHHE, NMPOLECC, CUCTEMa, HayuHbIH (akT,
IIPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUs, UCCIIEOBaHUE, HAOIIOIEHUE, U3MEPEHHUE, IKCIIEPUMEHT
U JApyrue); yHUBEpCaJbHble YydeOHble NeHCTBUS (TIO3HAaBAaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYJIATHUBHBIC),
obecrnieunBatome  (GopMHpoBaHUE  (PYHKIMOHAJIBHOW TPAaMOTHOCTH M COLMAIBHOW  KOMIIETEHIMH
o0yJaromuxcs;  CHOCOOHOCTh ~ OOyYAlOIIMXCSl ~ MCHOJb30BaTh  OCBOEHHBIE  MEXJIUCIMIIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAaHUS M YHHUBEpCalbHble YydeOHbIe ACHCTBUS B IO3HABATENBHOW U COLMAIbHOU
MPaKTHKE.

B pesynbrate u3ydeHuss OMOJOTMM Ha YpPOBHE CpelHEero oomiero obpazoBaHHMs y oOydaromierocst OynyT
c(hOopMHpOBaHbI MO3HABAaTEJIbHbIE YHHBEpCAIbHbIE y4yeOHbIe IEMCTBUSA, KOMMYHUKAaTHUBHBIE YHUBEpPCAJbHbIC
yueOHbIe AeMCTBUSI, PETYIATUBHBIE YHUBEPCAIbHBIE yueOHbIE AEHCTBHSI, COBMECTHAS €S TEIbHOCTD.

MeTtanpeaMeTHbIE Pe3yIbTaThl OCBOCHHSI POTPAMMBI CPETHETO O0IIETO 00pa30BaHus JOKHBI OTPAXKATh:
OBnaneHne yHUBEPCAITbHBIMUA YI€OHBIMU TTO3HABATEIILHBIMU JICHCTBUSIMMU:

1) 6a30BbIE JTOTHYCCKUE ACHCTBUS:

CaMOCTOSITENIBHO (DOPMYITUPOBATh M AKTyIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIONb30BaTh IMPU OCBOCHUU 3HAHUN NPUEMBI JIOTMUECKOTO MBINUICHUSI (aHaliM3a, CUHTE3a, CpPaBHEHMS,
kjnaccuukanuy, 0000IIeHNUs), PaCKpbIBaTh CMBICT OMOJOTHYECKUX TMOHSATHH (BBIACIATH UX XapaKTEpHbIC
MIPU3HAKY, YCTAHABJIMBATH CBSI3U C JIPYTUMHU IOHATHSIMHU);

OIpeAC/EATh LCIIN ACATCIIBHOCTH, 3alaBasi apaMCTPbl U KPUTCPUU HUX JOCTUKCHUA, COOTHOCUTH PC3YJIbTAThLL
ACATCIIBHOCTH C ITOCTABJICHHBIMU L CIIAMMU,

WCTIOJIH30BATh OMOJIOTHYECKUE TIOHATHS U151 OOBSICHEHUS (PAKTOB M SIBJICHUI )KUBOW MTPHPOIBL;

CTPOUTH JIOTHYCCKUC PACCYKACHUS (I/IHI[}/'KTI/IBHLIe, ACAYKTHUBHBIC, I10 aHaHOFI/IPI), BbIABJIATH 3dKOHOMCPHOCTH U
IPOTHUBOPECUHUA B pACCMATPUBACMEIX SIBJICHUAX, q)OpMy.]'II/IPOBaTI) BBIBOJbI U 3aKJIIFOUYCHHA,



IIPUMEHATh CXEMHO-MOJEJIbHBIE CpEACTBA JUIA IIPEACTABICHMS CYIIECTBEHHBIX CBSI3€HM W OTHOLICHUH B
M3y4aeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUYUI Pa3HOrO poja, BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIAH PEIICHHS MPOOJIEMBbI ¢ YIETOM aHaIN3a UMEIOIIMXCA MaTEPHAIBHBIX U HEMAaTepUaTbHBIX
pecypcos;

BHOCHUTh KOPPEKTHBBI B JESITEIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIbTATOB ILEJSAM, OLIEHUBATH PHUCKU
MOCJICICTBUN JAESATEIHHOCTH;

KOOPAVWHHUPOBATb W BBbIINIOJHATD pa60Ty B YCJIOBUAX PCAJIbHOIO0, BUPTYAJIBbHOI'O U KOM6I/IHI/IpOBaHHOTO
B3aHMOﬂeﬁCTBHH;

pa3BI/IBaTB eraTI/IBHOC MBIIIJICHUC HpI/I peIJ_IeHI/II/I KHN3HCHHBIX HpOGJ’ICM.
2) 6a30BbIC UCCIIEAOBATEIbCKUE TCHCTBUS:

BJIA/IeTh HaBBIKAMU Y4eOHO-MCCIICOBATENLCKOM M TMPOEKTHOW JESITEIbHOCTH, HAaBBIKAMU DPa3peIICHUs
npo0JeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJOB PEIICHUS NMPaKTHUYECKUX
3a/a4, IPUMEHEHUIO Pa3JINYHBbIX METOAOB [TI03HAHMS,;

HUCTIOJIb30BATh PA3JIMYHBIC BHUABI ACATCIBHOCTU 110 IMOJYYCHUIO HOBOI'O 3HAHUA, C€ro HHTCPIIPCTANU,
Hp606pa3OBaHI/IIO " IIPUMCHCHUIO B yLIe6HLIX CUTyalludXx, B TOM YHCJIC IIPpU CO3JaHUUN y‘le6HBIX Hn COIIMaJIbHBIX
ITPOCKTOB;

q)OpMI/IpOBaTb HaqubeI TUII MBIINUJICHUA, BJIAaACThb HaquOfI TCpMHHOHOI‘HCﬁ, KIIFOUCBBIMHU IIOHATUAMU U
METOJaMMU,

CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BATEIHLHOM JIEATEITLHOCTH U JKU3HECHHBIX CUTYAIUsX;

BBIABJIATH NMPUYUHHO-CJIICACTBCHHBIC CBA3U W AKTYAJIM3UPOBATH 3a/lady, BbBLABUI'ATH TUIIOTC3Y eé peuicHus,
HaXO0OUTb apryMCHTHI IJIA JOKAa3aTCJIbCTBA CBOUX yTBer(HeHHﬁ, 3a/1aBaTh IMapaMCTPbl U KPUTCPUHU PCIICHUA;

AHAJIM3UPOBATH ITOJYUCHHBIC B XOAC PCUHICHUA 3alauX PE3YJIbTAaThbl, KPUTHYCCKU OICHHUBATH UX NOCTOBCPHOCTD,
IPOTHO3UPOBATH UBMCHCHHUEC B HOBBIX YCIIOBUSX,

JTaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYHICCTBJIATD I_ICJIeHaHpaBJIeHHBII‘;I IOUCK IICpEHOCAa CpCACTB U CII0CO00B JICHCTBUS B HpO(l)eCCI/IOHaJIBHYIO
cpeay,

YMCTD IICPCHOCUTDH 3HAHUS B ITO3HABATCIIBHYIO U IPAKTUYCCKYIO o0JracTu KHU3HCACATCIIBHOCTH,
YMEThb UHTCTPUPOBATL 3HAHUA U3 PA3HBIX ITPCIMCTHBIX O6J'IaCTeI71;

BbBIIBUT'aTb HOBBIC HWJACH, NpCJIaraTb OPUTHUHAJIBHBIC IMOAXOJAbI W PCHICHUSA, CTABUTH HpO6HeMLI n 3aJa4u,
AOIMYCKAOMUC aJIbTCPHATUBHBIC PCUICHU .

3) pabota ¢ uapopmaIuen:

OpPUEHTHPOBATHCS B PA3NMMYHBIX MCTOUYHUKAX MH(pOpMammu (TeKCTe y4eOHOro mocoOus, Hay4dHO-TIOMYJISPHOM
auTepaType, OMOJOTMYEeCKHX CIIOBapsX M CIPaBOYHHKAX, KOMIBIOTEPHBIX Oa3ax naHHbIX, B VHTepHere),
aHAIM3UPOBaTh MHGOPMALMIO pa3IMYHBIX BHJIOB U (OpM MpeACTaBICHUS, KPUTUYECKU OICHUBATh €&
JIOCTOBEPHOCTH U HEITPOTUBOPEUUBOCTD;



(dbopMyIHpOBaTh 3ampochl M TPUMEHSTH pPa3IUYHBIE METOJBI TPU IOHUCKE M OTOOpe OHOIOrHYeCKOM
uHpopManuy, HeOOXOUMOH JUTS BBITIOJHEHUS YIeOHBIX 3a1a4;

HpI/IO6peTaTB OIIBIT HCIIOJb30BAaHUA I/IH(bOpMaHI/IOHHO'KOMMYHI/IKaTI/IBHBIX TCXHOHOFHﬁ, COBCPHICHCTBOBATDH
KYJBbTYPY aKTUBHOT'O MCITOJIB30BAHHA PA3JINYHBIX ITIOUCKOBBIX CUCTCM,

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (DOpPMY TpPEICTaBICHHS OHOJOTHYECKON HHGpOpMAIMU (CXEMBI,
rpaduKH, TUarpaMMbl, TAOIHIIBI, PUCYHKH U JIPYTOe);

WCIOJIb30BATh HAYUHBIN S3bIK B KAYECTBE CPEJCTBA MpHU paboTe ¢ OMOIOrnyeckoi MHpOpMaIe: TpUMEHSTh
XUMHYECKHe, (PU3UUYEeCKUe U MaTeMaTHYeCKUe 3HAKU M CUMBOJBI, (popMyinsl, aOOpeBuaTypy, HOMEHKIATYpPY,
UCIIOJIb30BaTh U IPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISIHOCTH;

BJIAACTb HABbIKAMHU PACIIO3HABAHUSA U 3allIUThI I/IH(I)OpMaI_[I/II/I, I/IH(l)OpMaL[I/IOHHOI\/JI 6€3OHaCHOCTI/I JIMYHOCTH.
OBrnajieHNe YHUBEPCATbHBIMA KOMMYHUKATUBHBIMH JICHCTBHSIMHU:
1) obienwue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BceX cdepax >KU3HU, aKTUBHO y4acTBOBaTh B JUAJIOre WJIHM JUCKYCCUU IO
CymecTBy oOCykmaemMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXXIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUSI TIpeiaraeMoil 3aJjauu, YYUThIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UILUN IPYIUX YYACTHUKOB
JTUAJIOTa W TUCKYCCHH);

pacno3HaBaTh HeBepOaJbHbIE CpelcTBa OOLICHUS, MOHMMAaTh 3HAYEHHE COLMAJIbHBIX 3HAKOB, MPEANOCHUIOK
BO3HHKHOBEHUS KOH(IMKTHBIX CUTYyallui, YMETb CMATYaTh KOH(JIUKTHI U BECTU TIEPETOBOPHI;

BJIAJIETh PA3MUYHBIMU CIIOcOOaMH OOIIEHHsS] W B3aUMOJICHCTBHS, MOHMMATh HAMEpPEHUs IPYTUX JIOJeH,
MPOSIBJISITh  YBAXXHUTEIIBHOE OTHOIIEHHWE K COOECEeTHUKY M B KOPPEKTHOW ¢opme ¢GOpMyIHpoBaTh CBOU
BO3PAXKECHUS,

pa3BEPHYTO U JOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPEJ/ICTB.
2) coBMeCTHast ACSITEIbHOCTD:

[IOHUMaTb ¥ HCHOJb30BATh MPEUMYIIECTBA KOMAaHIHOW M HMHIUBUAYAJIbHONW pabOTBl MpH pELICHUU
Ouosnoruueckoi mpodiaemMbl, 000CHOBBIBATh HEOOXOAMMOCTh MIPUMEHEHHS TPYIIIOBBIX (JOPM B3aUMOAECHCTBUS
IIpU pellieHnr y4eOHOH 3aa4u;

BBI6I/IpaTB TEMATUKY U MCTOZbl COBMCCTHBIX HeﬁCTBHﬁ C y‘IéTOM O6H_II/IX HHTCPCCOB U BO3MOKHOCTEH KaXxXa0ro
YJICHA KOJIJICKTHBA,

MPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH U KOOPJAMHUPOBATH JEUCTBHUS IO €€
JOCTHKEHHUIO: COCTaBJIATh IUIaH JEHCTBUI, pacmpelessTh pojid ¢ y4ETOM MHEHUN YYaCTHHKOB, 0OCYXAaTb
pe3ysbTaThl COBMECTHOM pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA M KAKAOT0 YYaCTHHKA KOMaH/bI B OOIIMK pe3ysbTaT Mo pa3paboTaHHBIM
KPUTEPUIM;

npeasiaraTh HOBBIE TIPOEKTHI, OIEHWBATh HJAECH C TIO3WIMKA HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTHUECKOM
3HAYMMOCTH;

OCVILECTBIISATh MO3UTHUBHOE CTPATETHUYECKOE IMOBEICHUE B PA3JIUYHBIX CUTYAIUSX, MPOSBISITH TBOPUYECTBO M
BOOOpakeHue, ObITh MHUIIMATUBHBIM.



OBnasieHre YHUBEPCAIbHBIMU PETYIISITUBHBIMU JIEHCTBUSIMU:
1) camoopranuzanus:

HCIIOIL30BaTh OHMOJIOTHYECKHE 3HAHUS JJI1 BBISABJICHUSA HpO6H€M U UX PCIICHHA B KM3HCHHBIX U y‘I€6HBIX
CUTyalluidXx;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKMX 3HAHHUM IIeJIeBble M CMBICIOBBIE YCTAHOBKM B CBOUX JIEHCTBUSAX U
MOCTYIKAX 110 OTHOILIEHUIO K KUBOU MPUPOJIE, CBOEMY 3/10POBBIO U 3/I0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIECTBIIATh TO3HABATENIbHYIO JEATEIbHOCTh, BBIABIATH MPOOJEMBI, CTAaBUTh W
(dhopMynrpoBaTh COOCTBEHHBIE 33/1a4u B 00pa30BaTENbHON NEATEIBHOCTH U KU3HEHHBIX CUTYaIUX;

CaMOCTOATCIIBHO COCTAaBJIATH IIJIaH PCUICHUA HpO6HeMBI C y‘-IéTOM HMCIOIIUXCA PECypCOB, COOCTBEHHBIX
BO3MOKHOCTEH U npennhoeHHﬁ;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHmpsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JIeIaTh OCO3HAHHBIN BEIOOD, apTYMEHTHPOBATh €T0, OPaTh OTBETCTBEHHOCTH 32 PEIICHHCE;
OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHoco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3PYAHUILIMU B PAa3HBIX 00JACTIX 3HAHUHM, TOCTOSHHO
MOBBIINIATH CBOI 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb!

AaBaTb OLCHKY HOBBIM CUTYyAllUSIM, BHOCHUTb KOPPCKTUBBI B [JCATCIIBHOCTb, OLCHUBATH COOTBCTCTBHC
PE3YIBTATOB LECIIAM,

BJIAJACTh HaBBIKaMU IM03HABATCIILHOM peq)JICKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX I[CflCTBPIﬁ U MBICIINTCIBHBIX
IponecCoB, UX pPE3yJIbTATOB U OCHOBaHI/Iﬁ, HCIIOJB30BATh HpI/IéMBI pe(I)J'IeKCI/II/I AJIs1 OLICHKU CHUTYyalluu, BLI60pa
BCPHOI'O pCHICHUA,

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHHUS 10 MX CHIDKCHHIO;
MPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX HPU aHAIN3E PE3YIIbTaTOB JESITEIbHOCTH;
3) npunsTHE CEOS U IPYTUX:

NpUHUMATH ce0s1, TOHNMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apT'YMEHTBI JPYTUX [IPH aHAJIN3E PE3YJIbTATOB JAEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX Ha OMIHOKY;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIIUH IPYTOTO YeJIOBEKa.
NPEJMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3yabTaThl OCBOCHHUS COAEp)KaHUs ydeOHoro mpeamera «buonorus» Ha yriayOonéHHOM ypoBHE
OpPUEHTUpPOBaHbl Ha oOecredyeHue MNpopUIbHOro 00ydeHus obOydarommxcss Ouosnornu. OHU  BKIIOYAIOT:
cnenuduueckue s OMOJOruN Hay4YHbIe 3HAHUS, YMEHHS U CLIOCOOBI AEUCTBUN 110 OCBOEHUIO, MHTEPIIPETALIUU
U TpeoOpa3OBaHUIO 3HAHUN, BHUABI JIEATEIBHOCTH IO IOJYYEHHUIO HOBBIX 3HAHUN M UX NPUMEHEHHUIO B



PAa3INIHBIX y‘-Ie6HI)IX, a TaK¥KXC B PCAJIbHBIX KU3HCHHBIX CUTYyalUIX. HpellMeTHBIG PE3YIbTATHI NPCACTABIICHBL
10 roJaM U3Yy4YCHMU.

HpeI[MeTHBIe PE3YyJIbTAaTbl OCBOCHUA yqe6H0r0 npeamMceTa «buonorusy» B 10 knacce JOJDKHBI OTpaKaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE W POJM OHMOJOTHH B CHUCTEME ECTECTBEHHBIX HAYK, B (hOPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUpPA, B MO3HAHUU 3aKOHOB MPHUPOJBI U PEIICHHH MPOOJIeM palruoOHAIBEHOTO
IPUPOJIOTIOIB30BAHUS, O BKIIAJe POCCUUCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTUU;

BJIaJICHUE CHUCTEMOIl OMONOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolye OHOJIOTHYECKHe
TEPMUHBI W  TOHATUS  (KW3Hb, KJIETKA, OpPraHM3M, MeTaboMu3M, TOMEOCTa3, CaMOpeTyJIALus,
CaMOBOCIIPOU3BEJICHUE, HACJIEACTBEHHOCTb, H3MEHUMBOCTb, POCT U pa3BUTHE), OHOJIOTMYECKHE TEOPUHU
(xnerounast Teopust T. IlIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHasi TeopHusi HaciaencTBeHHOCTH T.
Moprana), yuenus (H. U. BaBunoBa — o nieHTpax MHOrooOpa3usi U IPOUCXOXKIECHUS KYJIbTYPHBIX PacTeHMI),
3aKOHBI (eIMHOOOpa3ust IMOTOMKOB IIE€PBOTO IOKOJICHHS, PACLICIICHHUsS, YHUCTOTHI TaMeT, HEe3aBUCHMOIO
HacnenoBaHus I'. MeHzens, TOMOJOrMUECKUX DPSJIOB B HaciencTBeHHOH m3meHunBoctu H. WM. BaBunosa),
HNPUHIMIBI (KOMITIEMEHTAPHOCTH);

BIIQJICHHE OCHOBHBIMH METOJaMU HAyYHOTO MO3HAHUS, HCIOIB3YEeMbIX B OHMOJOTMYECKUX HCCIIECIOBAHUSIX
KHUBBIX 00BEKTOB (OMHCAaHKE, U3MEPEHHE, HA0I0IeHNE, SKCTIEPUMEHT);

YMEHHE BBIJEISTh CYHUIECTBEHHbIE MPU3HAKHU: BHUPYCOB, KJIETOK NMPOKAPHOT U IYKApPUOT, OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4Hciie OakTepuid, rpu0OOB, pacTEHH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHUS
OpraHOB U CUCTEM OPTaHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA, IPOLIECCOB KU3HEAEATEILHOCTH, IPOTEKAIOLINX B
OpraHu3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKa, OMOJIOrMYECKHX MPOIECCOB: OOMEHa BelecTB (MeTaboau3M),
MPEBpPAILLEHUS] SHEPTUHU, OpPOXKEHHUS, aBTOTPOGHOTrO U TeTepOTPO(HOro THUNOB NUTAHMS, (OTOCHUHTE3a U
XEMOCHHTE3a, MUT03a, MeH03a, raMeToreHe3a, IMOpHUOreHe3a, NOCTIMOPHOHATIBHOTO Pa3BUTHS, PAa3MHOKCHH,
MHAMBUAYAIBHOTO Pa3BUTHUs OpraHu3Ma (OHTOI€HE3a), B3aUMOJICHCTBUS FE€HOB, I€TEPO3UCa, UCKYCCTBEHHOIO
oTOopa;

YMCHHUEC YCTAaHABJIMBATH B3aMMOCBA3U MCKAY OpPraHoOMJaMH KIICTKH M HX (bYHKHI/ISIMI/I, CTPOCHUEM KIICTOK
Pa3sHbIX TKaHed U UX ¢)YHKIII/I$IMI/I, MCXKAYy OopraHaMu U CUCTEMaMH OpPTraHOB Yy paCTeHI/If/'I, JKUBOTHBIX U YCJIOBCKA
U X (QYHKIUSMHU, MEXKIY CUCTEMaMH OPraHOB U UX (DYHKIUSMHU, MEKIY dTamaMu oOMEeHa BEIIEeCTB, dTalaMu
KJIETOYHOTO IUKJIA M XHU3HCHHBIX IMKJIIOB OPraHU3MOB, dTallaMU SMOPUOHAIBHOTO PA3BUTHS, TCHOTHIIOM H
dhenotumnom, GeHOTUIIOM U (PaKTOpaMu Cpeibl OOUTaAHUS;

YMCHHC BbIABJIATH OTJIIMYUTCIIBHBIC IIPU3HAKHU KUBBIX CUCTEM, B TOM YHCJIC paCTeHHﬁ, JKUBOTHBIX M YCJIOBCKA,

YMCHHE HCIIOJIB30BATh COOTBCTCTBYIOIINEC APryMCHTHI, 6I/IOJIOFI/I‘ICCKy}O TEPMHUHOJIOTHIO W CHUMBOJIMKY IJId
JA0Ka3aTCJIbCTBa pOACTBA OPTraHNU3MOB pPa3HbIX CUCTEMATUUCCKUX I'PYIIIL;

YMEHHE pellaTh OMOJOTUYECKUE 3aJaud, BBISIBISTH MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY HCCIEAYEMBIMU
OMOJIOTMYECKUMH MpOLleCCaMU U ABJICHUSIMHU, JI€JaTh BBIBOJBI M IPOTHO3bl HAa OCHOBAHHUM IOJIYYEHHBIX
pe3yJbTaToB;

YMEHHUE BBINOIHATH JTAOOPATOPHBIC U MPaKTUYEeCKHe pabOoThI, COOIIONATh NpaBUiIa pu paboTe ¢ YyUeOHBIM H
71a00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIBHTaTh THIIOTE3bl, IMPOBEPATh WX OSKCIEPUMEHTAJIBHBIMH CPEICTBAMH, (OPMYIUPYS IIEThb
UCCJICNOBAHM, AHAIIM3UPOBATH II0JyYEHHBIE PE3YIbTAThI U 1€]1aTh BEIBOJBL;



YMEHHUE Y4acTBOBATh B yUeOHO-UCCIIEIOBATENBCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHH U METUIIMHE, TIPOBOAMMOM
Ha 0a3e IIKOJIbHBIX HAYYHBIX OOINECTB, M MyOJMYHO MPEACTABIATH NOJIYYCHHBIC PE3yIbTaThl HA YIEHUYECKUX
KOH(EepeHIHIX;

YMCHHUE OLCHUBATH J3THYCCKUC ACIICKTBI COBPCMCHHBIX I/ICCJ'IGI[OBaHI/Iﬁ B o0OyacTh OHOJIOTHH H MCIUINHBI
(KHOHI/IpOBaHI/IG, HCKYCCTBCHHOC OIUIOJOTBOPCHHUEC, HAIPABICHHOC HMU3MCHCHUC TICHOMAa MU CO3OaHUC
TPAHCT'CHHBIX OpTaHI/I3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BHIOOP Oyayiiel mpodhecCHOHaIbHOM AeSATEILHOCTH B 00J1acTh OMOJIOTHH,
MEIULMHbBI, OMOTEXHOJOTUHU, BETEPUHAPHH, CEJIBCKOTO XO3SMCTBA, MUILEBOM MPOMBILUIEHHOCTH, YIIyOJATh
MO3HABATENIbHBIM HMHTEPEC, HANpPABICHHBIH HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu |
IpOAOHKEHHE OHOJIOTMYECKOr0 OO0pa30BaHHS B OPraHHU3AIMSIX CPEAHEr0 MPOQPECCHOHATBHOIO U BBICIIETO
oOpaszoBaHwusl.

HpeI[MeTHLIe PE3yJIbTAaTbl OCBOCHU yqe6Hor O IpeaAMCTa «buonorus» B 11 knacce HAOJIKHBI OTpaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHMU B CHCTEME €CTECTBEHHBIX HayK, B (hOPMHUPOBAHHUH
COBPEMEHHOM €eCTeCTBEHHO-HAyYHOM KapTMHbl MHpa, B TIO3HAHMM 3aKOHOB MPHUPOABI U PELIEHUU
9KOJIOTUYECKUX MPOOIJIEM YEJIOBEUYECTBA, a TAKXKE B PELICHUU BOINPOCOB PALIMOHATIBHOTO MPUPOJIOTIOIb30BAHUS,
U B (OPMHPOBAHUU LIEHHOCTHOIO OTHOIIEHUS K HPUPOAE, OOIIECTBY, YEJIOBEKY, O BKJAJ€ POCCUHCKUX H
3apyO0exKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUH;

YMEHHE BJIAJIETh CUCTEMON OMOJIOTUYECKUX 3HAHMIA, KOTOpAsl BKIIIOUAET OMPECIICHUS U MOHUMAaHHUE CYIIIHOCTH
OCHOBOTOJIAralIuX OMOJOTUYECKHX TEPMUHOB U TMOHSATHH (BUI, dKOcHcTeMa, Ouocdepa), OMOIOTHYECKUE
Teopuu (3BomtonoHHas Teopust Y. JlapBuHa, cuHTeTHUECKast Teopus sBomonun), yuenus (A. H. Ceseproa —
0 MyTSX W HampasieHusx sBoitonuu, B.M. BepHaackoro — o 6mocdepe), 3akoHbI (T€HETHYECKOTO paBHOBECHS
Jbx. Xapmu u B. BaitaGepra, 3apogsimeBoro cxonctsa K. M. Bopa), npaBuna (muanmyma FO. JInbOuxa,
SKOJIOTUYECKOU MUpaMUIbl SHEPTHuH ), TUnoTe3sl (runoresa «mupa PHK» V. I'unbepra);

YyMEHUE BIAJETh OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHUS, WCIOJIb3YEMBIMH B OHOJOTHYECKHUX
HCCIIEIOBAaHUSAX JKMBBIX OOBEKTOB M OKOCHCTEM (ONMUCaHWE, HW3MEpeHHe, HaOJIOJCHHE, SKCIEPUMEHT),
croco0aMH BBISIBIICHUSI M OLIEHKH aHTPOMOTEHHBIX U3MEHEHUI B PUPO/IE;

YMEHHME BBIICISTh CYIIECTBEHHbIE MPHU3HAKU: BHJOB, OHOrEOLIEHO30B, JKOCHUCTEeM U Ouocdepsl,
CTaOWIM3HUPYIONIETO, JBHKYIIETO ¥ Pa3phIBAIOIIETO ECTECTBEHHOTO0 OTOOpa, aJuIOMaTPHYECKOro |
CUMIATPUICCKOTO BHIOO0PA30BAHMS, BIMSHUS JBIDKYIIUX CHJI DBOJIONMH Ha TEHOMOHI MOMYJISIHH,
MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOUTaHWsl, YepEeIOBaHUs HAMPABICHHUN JBOJIOIUHU, KPYyroBOpPOTa
BEIIIECTB U MTOTOKA YHEPTUHU B IKOCUCTEMAX;

YMCHHUE YCTAaHABJIIMBATL B3aUMOCBA3H MCKIY MPOLECCAMU 3BOJJIONUH, ABUXKXYIIMMHU CHIIAaMH aHTPOIIOI'CHE3a,
KOMITIOHCHTaMU PA3JIMYHBIX 3KOCUCTECM U HpI/ICHOCO6JICHI/I$IMI/I K HUM OPraHu3MOB,

YMEHHUE BBISIBIISATH OTJIMUUTEIbHBIC TIPU3HAKH JKUBBIX CUCTEM, IMIPUCTIOCOOTICHHOCTh BUOB K Cpejic OOUTaHuUs,
a0MOTHYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBSI3€M OpPraHM3MOB B COOOIIECTBAX,
AHTPONIOTE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OWOJIOTMYECKYI0 TEPMHUHOJIOTMIO M CHMBOJIMKY JUIS
JTIOKa3aTeJIbCTBA POJCTBA OPraHW3MOB Pa3HBIX CHUCTEMATHYECKHX TPYII, B3aMMOCBSI3H OPTAaHU3MOB U CPEIbI
oOuTaHUs, €IUHCTBA YEIOBEYECKUX pac, HEOOXOIUMOCTH COXPaHEHUS MHOr000pasus BUIOB U IKOCHCTEM Kak
YCIJIOBUSI COCYIIIECTBOBAHUS MIPUPOBI U YETIOBEUECTBA;



YMEHME pellaTh OMOJIOTMYECKUE 3aJ1a4M, BBIABISTH MPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIY HCCIEAYEMBIMU
OMOJIOTHYECKHMHU TIPOLIECCAMHM U SBJICHHSMHM, JI€1aTh BBIBOJBI M IPOTHO3bI HAa OCHOBAaHUM MOJYYEHHBIX
pe3y/bTaToB;

YMEHHE BBINOJIHATH Ja0OpaTOpHbIE U MpaKTUYECKHE paboThl, COOMI0IAaTh MpaBWiia NMpu paboTe ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBAHUEM;

YMCHHUE BbBIABUI'aTb THIIOTE3bI, IIPOBEPATH HX OKCICPUMCHTAJIIBHBIMU CpEACTBAMU, (bOpMan/Ip}U{ eJib
HUCCIICAOBAHMs, aHAJIU3UPOBATH ITOJTYUCHHBIC PE3YIILTATHI U 1CJIaTh BBIBOABI;

YMEHHUE Y4acTBOBATh B y4eOHO-UCCIIEIOBATENBCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHH U MEIUIIMHE, IPOBOIUMOMN
Ha 0a3e MIKOJbHBIX HAYYHBIX OOLIECTB, U MYOJIMYHO MPEJCTABIIATh [IOJyYEHHbIE PE3Y/IbTaThl HA YUEHUYECKUX
KOH(epeHIHIX;

YMEHHE OIEHUBATh THUIIOTE3bl M TEOPUHU O MPOUCXOXKICHUU KHU3HU, UYEJIOBEKAa M UYEJOBEUECKHX pac, O
MPUYMHAX, TTOCIEICTBUAX M CIIOCO0aX MPeI0TBPAICHHUS TJI00ATBHBIX H3MEHEHHI B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyayiieit mpodhecCnoHaILHON NeITeTFHOCTH B 00JIaCTH OUOJIOTHH,
OKOJIOruH, IPUPOAOIIOJIb30BaHUA, MCIUIIUHEI, 6I/IOTCXHOHOFI/II/I, MCHUXO0JIOTUH, BETCPHUHAPUU, CCIILCKOI'O
XO3SCTBA, THIICBOH TMPOMBINUICHHOCTH, YIJIYOJSTh IO3HABATEIbHBIH HMHTEpPEC, HANpaBJICHHBIA Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH mpodeccur M TPOJODKCHHE OHOJIOTHYECKOTO OOpa3oBaHHs B
OpTaHU3aUAX CPEAHETO MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHUME

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbBIE
No n/n HanmenoBanmue pa3aeJioB " TeM (undposbie)
) NPOrpaMMbI Beero Kourposbubie | IIpakTuveckne  ofpasoBareinbHbie
paﬁoTbI paﬁoTbI pecypchl
1 buonorns kak Hayka 1 Poum, Bu6muorexa LIOK
2 JKuBble cucTEMBI U UX U3Y4YECHHE 2 Pom, Bu6muorexa LIOK
3 Buonorus knerku 2 0.5 Pom, BuGmotexa 1[OK
4 XUMHYECKasi OpraHu3aIus KJIECTKHA 9 1 Pom, Bu6uorexa [IOK
5 Crpoenue U pyHKIIMH KIETKH 8 2 Pom, BuGmuorexa ITOK
5 OOMeH BemiecTB W TpEBpalleHUE SHEPTHH B 9 1 Poam1, bu6nuoreka [IOK
KIIETKE
7 HacnencTBennas nHdpopManus u peanu3aius 9 05 P>, bubnuoreka [IOK
eé B KIIETKE '
8 Kv3HEeHHBIN UK KIETKU 6 1 Pom, Bu6muorexa LIOK
9 Crpoenne U QyHKIIMH OPTaHU3MOB 15 1.5 Pom, Bu6mmorexa [IOK
10 Pa3MHOXeHHE U pa3BUTHE OPTaHU3MOB 8 15 Pom, Bu6morexa 1[OK
11 l'eneruka — Hayka O HACJEICTBEHHOCTH H ) 05

HU3MCHYHMBOCTHU OPraHnu3MOB

Pam1, bu6nuorexa [IOK




12 3aKOHOMEPHOCTH HACIICACTBCHHOCTH 10 1 Pom, Bu6mmorexa [IOK
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 Pom, Bu6motexa I[OK
14 I'enetuka yenoBeka 3 0.5 Pom, Bu6mmorexa IJOK
15 Cenekiusi OpraHu3MOB 3 1 Pou, Bubmmorexa [IOK
16 buoTtexHoJIOrUs M CHHTETHYECKAsT OMOJIOTHS 3 Pou, BuGmorexa IIOK
17 O606mmenue. PesepBHOe Bpems 6 1 Pow, BuGmuotexa LIOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 1 13
11 KJIACC
KonunuecTBo yacos DIIEKTPOHHBIE
No n/n HaumeHoBaHue pa3iesioB " TeM (mudpoBbie)
) NporpaMmmbl Beero Koutpoubnbie | IIpakTudeckne  oGpasoBarebHbIE
padoTsI padoThbI pecypesl

1 3apoXKJAeHUe U PA3BUTHE DBOJIOLMOHHBIX 4

MIPEICTABICHUH B OMOJIOTUI Pom, bubimorexa [IOK
2 MUuKpOdIBOTIONUS U €€ PE3yJIbTAaThI 15 1 2 Pom, Bu6morexa 1[OK
3 Maxkpo3Bonronus 1 €€ pe3yabTaThl 6 Pou, BuGmorexa IIOK
4 [IpoucxoxaeHue u pa3BUTHE KU3HKA HA 3emie | 15 15 P, bubmmorexa HOK
5 [IpoucxoxaeHune yemoBeKka — aHTPOIIOTEHE3 10 1 Pom, bubmotera LOK




DKonoruss — Hayka O B3aWMOOTHOIICHUSX
6 OpPraHuW3MOB M HAJOPraHU3MEHHBIX CHCTEM C & 3 0.5 Pom, BuGmuorexa ITOK
OKpYKarolleu cpeaou ’
7 Opranu3mesl 1 cpea oOUTaHH 9 1.5 Pom, BuGmotexa 1[OK
8 DKOJIOTHS BUJIOB U TIOMYJISITUAN 9 0.5 Pom, Bu6xorexa LIOK
9 DKOJI0THS COOOIIIECTB. DKOJ0THYeCKue 13 1 05 P>, bubnuoreka [IOK
CHCTEMBI '
10 Bbuocdepa — rmobdanpHas SKocucTEMA 6 Pom, BuGmorexa 1[OK
11 UYemoBeK 1 OKpyKaromas cpeja 6 Pom, Bu6motexa 1[OK
12 O606mmenue. PezepBHOE Bpems 6 1 Pow, Bubuorexa IJOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 3 7.5

INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuectBo
4acoB

Ne n/m Tema ypoka
Bcero

1 buonorus kak KOMIUIEKCHas HayKa U Kak 4acTh COBPEMEHHOT0 00IIecTBa 1

2 JKuBBIE CHCTEMBI U UX CBOMCTBA 1

3 YpoBHEBas OpraHu3aIus KUBBIX CUCTEM 1

4 HcTtopust oTkpbITUS U n3ydeHus kietku. Kierounas teopus 1




MeToasl MOJICKYISIPHOH W KiIeTo4HOW Owomnoruu. [lpaktudeckass paborta «/3ydeHWe METOJOB KICTOYHOW OHOJIOTHUH

> (xpomarorpadusi, snexkrpodopes, mudpdhepernuansHoe eHTpudyruponanue, [1LP)»

6 XHUMUYECKUN COCTAB KIETKH

7 MuHepanbHbIe BElIecTBa KIETKH, UX OMOIOTHYECKas pOJib

3 Opranudveckue BemiecTBa KIeTkn — Oenku. JlabopaTopHas padora «OOHapyx)eHHEe OCIKOB C MOMOIIbI0 Ka4eCTBEHHBIX
peaKuuii»

9 CnoiicTBa, knaccudukaus u GyHKIIUNA OEIKOB

10 Opranndeckue BeIECTBa KIETKH — YIIJIEBObI

11 Oprannueckue BEUIeCTBa KIETKH — JIUITH]IBI

12 Hyxneunossie xucnorel. JIHK u PHK. JlaGoparopnas padora «MccneqoBanue HYKICHMHOBBIX KHUCIIOT, BBIJIEICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crpoenue u pynkiuu ATD. Ipyrue nykneosunrpudocdarsl (HTD)

14 Cexenuposanue JJHK. MeToibl reHOMUKH, TPAHCKPUIITOMHUKH, TPOTEOMHUKH. METObI CTPYKTYpHOU OHOJIOTHH

15 Tuner knetok. [IpokapuoTndeckas KiieTka

16 Ctpoenue sykapuoTuyeckoi kietku. Ilpaktuueckas pabora «3yueHune cBOMCTB KIETOUHOW MEMOpaHb)

17 [loBepXHOCTHBIN anmnapaT KIETKH

18 OnnomeMOpaHHble opraHouabl kineTkd. IlpakTuueckas pabota «l3ydeHue OBHIKEHHS IUTOIIA3Mbl B PACTHTEIHHBIX
KJIETKax»

19 [TomyaBTOHOMHBIE OpraHOW[BI KJIETKH: MUTOXOHApUH, TutacTuasl. JlaboparopHas pabora «MccienoBanue miasmMonusa u
JIETUIa3MOJIHN3a B PACTUTENIBHBIX KIETKAX)

20 HememOpaHHbIe OpraHOUIbI KIETKH




21

Crpoenne U QyHKIUH SIpa

CpaBHuTeNbHAs XapaKTepUCTHKA KIETOK dykapuoT. JlabopatopHas pabora «l3yueHHe CTPOCHMS KIETOK Pa3IMYHBIX

22
OpPTaHU3MOBY

23 AcCUMMIISIMS M JUCCUMWISALUS — JBE CTOPOHBI Merabonm3ma. Tumbl oOMeHa BemiecTB. JlaGoparopHas pabora
«/3ydeHune KaTaIuTHIECKOH aKTUBHOCTH (DePMEHTOB (Ha pUMEPEe aMHJIa3bl MITH KaTala3bl)»

24 depMeHTaTUBHBIA XapakTep peaknuil KiIeTodHoro merabonmsma. Jlaboparopnas paborta «/3yuenue GepMEHTaTHUBHOTO
paciierieH sl IEPOKCUIa BOJIOPOJIAa B PACTUTEIILHBIX U )KHBOTHBIX KIICTKAX)

25 benku-akTHBaTOPHI M OCIKU-UHTUOUTOPHI

26 ABTOTpO(DHBINA THUIT 0OMEHA BEIIECTB

27 doTtocuHTe3

28 XemocuHtes. Jlaboparoprast padota «CpaBHEHHE MPOIECCOB (DOTOCHHTE3a U XEMOCUHTE3a)

29 AmnaspoOHble opranu3msl. Bunel 6poxxenus. JlJabopatopHas padora «CpaBHEHHE POLIECCOB OPOKEHUS U ABIXaHUS

30 AdpoOHBIC OPraHU3MBL. JTaIlbl SHEPTETUISCKOT0 0OMEHa

31 DHeprusi MeMOpaHHOTo TpagueHTa NpoToHoB. CuHTe3 AT®: padora mporonHOM ATd-crHTa3bI

32 Peakuum MaTpu4HOro CUHTE3a

33 Tpanckpurus — MaTpudHblid cuaTe3 PHK

34 Tpancasuus u e€ Tanbl

35 Konuposanue amuHokucaot. Posb pubocom B 6bnocunTe3e Oenka

36 Opranu3zanys reHoMa y IPOKapHoT U 3YKapHOT

37 MosnexynsipHble MEXaHU3Mbl SKCIIPECCHU T€HOB Y 3YKapHUOT




38

Bupycsl — BHeKsIeTOUHBIE (POPMBI KU3HHU U 00IHTraTHBIE Mapa3uThl. [IpakTideckas padora «Co3mannue MOAETH BUPYCa

39 BupycHrble 3a0601eBaHus YeI0BeKa, )KUBOTHBIX, pacTeHnil. HanoTexHonoruu B G6MOI0TUY U MEIUIIMHE

40 JKu3HEHHBIA UK KIETKU

41 Martpuunsiii cuntes JJHK

42 Xpomocomsl. JTabopaTopHas pabora «/3ydeHre XpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax»

43 JleneHue KIeTKH — MHUTO3

44 Tuns! knetok. Kapuokunes u nurokunes. Jlabopartopnas pabora «HabmroneHne MuTo3a B KJIeTKaxX KOHUMKA KOpeIKa JTyKa
(Ha TOTOBBIX MUKpOIIpEeNapaTax)»

45 Perynsius ;kM3HEHHOTO KA KJIETOK

46 Opranusm Kak eIuHOE 11eJI0e

47 Txanu pacrennii. JlabopaTtopHas padora «/3ydyeHune TkaHeld pacTeHU»

48 TkaHu )XKUBOTHBIX U yenoBeka. JlaboparopHas pabota «/3yueHnue TkaHEH >KUBOTHBIX

49 Opransl. Cuctemsl opranoB. JlaboparopHas padota «/3ydeHue opraHoB IIBETKOBOT'O PACTCHUS

50 Omopa Tena opraHu3MoOB

ol JIBU>KeHHE OpraHU3MOB

52 [TutaHue opraHu3MoOB

53 [TuTanue MO3BOHOYHBIX )KHUBOTHBIX. [IHIlIeBapuTeIbHAS CHCTEMA YeTOBEeKa

o4 JIpIxaHue opranu3MoB

55 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKa




56

TpaHcnopT BeUIECTB y OpPraHu3MOB

S7 KpoBeHocHas cuctema mo3BOHOUHBIX )KMBOTHBIX M Y€JIOBEKa

58 Boigenenue y opraHu3mMoB

59 3amuTa y OpraHu3MOB

60 NmmyHHas cuctema 4eoBeKa

61 Pa3npaxuMocTh U perynsauus y opraHu3MoB

62 I'ymopanbHast perynsuus 1 SHAOKPUHHAS CUCTeMa KUBOTHBIX U YeJIOBEKa

63 @DopMBbI Pa3MHOKEHUSI OPIrAaHU3MOB

64 [TomoBoe pa3MHOKEHHE

65 Meiio3

66 I'amerorenes. OOpa3oBaHue U pa3BUTHE IMOJIOBBIX KJIeTOK. JlabopaTopHas pabora «/3ydeHne cTpOeHHs MOJIOBBIX KIETOK
Ha FOTOBBIX MHUKpOIIpenapaTax»

67 WupuBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOT€HE3

68 3akiazika OpraHoB U TKaHEW U3 3apOJIBIIIEBBIX JINCTKOB

69 Poct u pasButue xuBOTHBIX. JlaGopaTopHas pabora «BbIABICHHE NPU3HAKOB CXOJCTBA 3apOBIINICH MO3BOHOYHBIX
JKUBOTHBIX)

70 Pasmuoxxenue u pa3Butue pacteHuil. Jlaboparopnas pabora «CTpoeHHE OPraHOB pa3MHOXKEHHS BBICIIIUX PACTCHUIN

71 HcTopusi cTaHOBJIEHMSI U Pa3BUTHUSI TEHETUKU KaK HAYKU

72 OCHOBHEBIE TIOHSATHS ¥ CHMBOJIBI TeHETHKH. JlabopaTopHas padoTa «/[po3oduia kak 00beKT FreHETHUECKUX HCCIIETOBAHUI




3aKOHOMEPHOCTH HacJelOBaHUSl TpU3HAKoB. MoHoruOpuaHoe ckpemuBanue. [Ipaktuueckas pabora "H3yuenue

3 pe3yIbTaTOB MOHOTUOPUIHOTO CKPELIMBAHUS Y 1PO30(GHIIbI"

74 [{uTonornyeckue OCHOBBI MOHOTHOPUAHOIO CKPEIIUBAHUS

75 Ananusupyrouiee ckpemuBanue. Hermonnoe noMuHupoBanue

76 JurnOpunnoe ckpemuBanue. Ilpaktudeckas paborta «l3ydeHune pe3yabTaToOB AWTHOPHIHOTO CKPEIIMBAHUS Y
Ipo30(UITBE

77 [{uTonornvyeckre OCHOBBI TUTHOPHUIHOTO CKPEITUBAHUS

78 CuerieHHOE HaclleZJOBaHUE ITPU3HAKOB

79 XpoMOCOMHasI TEOpHUSI HACIIEICTBEHHOCTH

80 I'enetnka mosa

81 I'eHoTHI Kak LENOCTHAs cUCTEMA

82 I'eneTnyecknii KOHTPOJIb Pa3BUTHS PACTEHUI, )KUBOTHBIX U YEJIOBEKA

83 M3MeHunBOCTH IPU3HAKOB. BUabl N3MEHUMBOCTU

84 MonudukanuoHHass U3AMEHIHUBOCTh

85 Bapuanmonnsiit  psigx w BapuanuoHHas —kpuBas. JlaGopatopnas pabGora «MccrmemoBaHue — 3aKOHOMEPHOCTEH
MOIU(PUKAITMOHHON U3MeHUNBOCTH. [locTpoeHre BapualiMoOHHOT 0 psAJia U BApUALlMOHHOM KpUBOM»

86 I'enoTunuueckas n3MeHUMBOCTh. KOMOMHAaTHBHASI N3MEHYMBOCTD

87 MyTranuoHHas n3MeHYnBOCTb. [IpakTuueckas padora «Myrtamuu y Apo30(duisl (Ha TOTOBBIX MUKPOIIPETIapaTax)»

88 3aKOHOMEPHOCTH MYTAIl[MOHHOTO MpoLiecca. DMUTE€HETHKA U SIIUT€HOMUKA

89 I'eneruka yenoseka. [Ipaktudeckas padota «CocTaBIeHHE U aHATIU3 POIOCIOBHOM




90 MeTo1bI MeTUITUHCKOM TeHETHKHU 1

91 3HaueHue MEIUIIMHCKON TeHETUKU B IPEIOTBPAILICHUH U JICUCHUN N'eHEeTHYECKHUX 3a00JIeBaHUI ueIoBeKa 1

92 OcHoBHble moHATUS cenekiuu. JlaboparopHas pabora «M3ydeHune COpTOB KyJIbTYPHBIX PACTEHHUN U TOPOJ JOMAITHHX 1
KUBOTHBIX)»

93 MeTob1 celeKIIMOHHOM paboThl. JlJabopatopHas pabota «/3yueHue METOI0B CEICKIIMU PACTCHUI 1

94 JlocTkeHHsI CeNEKIMKM PacTeHUH M )KUBOTHBIX. [IpakTudeckas padora «IIpuBuBka pactenuit». CoxpaHeHHe, U3ydeHUE U 1
WCIIOJTH30BAHNE TEHETUYECKUX PECYPCOB

95 buoTtexHonorus kak Hayka U oTpacib Mpou3BojcTBa. [IpakTudeckas padora «/3yueHne 00HEKTOB OMOTEXHOIOTUI 1

96 OCHOBHBIEC HAMPABJICHHSI CHHTETUIECKOM OMOIOTUH. XPOMOCOMHAS U TeHHASI WHKCHEepHUs. MeUIIMHCKIEe OMOTEXHOJIOTUI

97 I'onoBast KOHTpOJIBHAS paboTa 1

98 PesepBHrlit ypok. [ToBTopenue, 06001eHue, cucreMatu3aius 3Hanui no tTeme «CTpoeHre U GyHKIIMH OpPTraHU3MOBY 1

99 PesepBHeIit ypok. [ToBTOpeHme, 00001eHre, cHcTeMaTH3anus 3HaHuH 110 TeMe « Pa3MHOKeHUE ¥ pa3BUTHE OPTaHU3MOBY 1

100 PesepBHrlit ypok. [ToBTopenue, 00001eHue, cucreMaTu3anus 3HaHu| 1o TeMe «3aKOHOMEPHOCTH HACJIEJICTBEHHOCTHY 1

101 PesepBHeIit ypok. [ToBTopenue, 00001meHue, cucreMaTu3aius 3HaHui o Teme «CeneKIus OpraHu3MOB» 1

102 Peseprubiii ypok. IloBropenue, o0oOmieHne, cuctematuszaius 3HaHUK MO TeMe «BHOTEeXHONOrHsS W CHUHTETHYECKas 1
OMOJTOTHSI»

OBUIEE KOJIMYECTBO YACOB 110 NTIPOI'PAMME 102




11 KJIACC

KonunuectBo
Ne n/m Tema ypoka Hacon
Bcero
1 OBomononnas teopus Y. lapsuna 1
2 JBrxKkyue cuiisl 3800y BUoB 1o Y. Jlapsuny 1
3 BopnrOa 3a cymecTBoBaHMEe, €CTECTBEHHBIN M HCKYCCTBEHHBIA 0TOOD 1
4 dopMHUpOBaHNE CUHTETUYECKON TEOPHUH IBOJIOIUH 1
5 DTarbl SBONIOIMOHHOTO MPOIIecca: MUKPOIBOIIOIHS M MaKPOIBOIOLUS 1
6 [Monynsuust — 3neMeHTapHask €AUHUIA YBOJTFOLIHI 1
7 3akoH renernueckoro paBHoBecus JIx. Xapau, B. BaitnOepra. JlabopaTopHas pabora «BpIsiBIeHHEe W3MEHUYUBOCTH Y 1
0oco0eil 0IHOroO BHAIa)
8 OneMeHTapHble (PaKTOPBI IBOTIOLUU 1
9 Dddext ocHoBaTenss. IHPeKT OyTHUIOTHOTO TOPIIBIIIKA 1
10 Murparnuu. M3onsmun monyssiiuii: reorpaduyeckasi, OnoIorudeckas 1
11 EctectBennslit 0TOOp — HanpaBIsAOUIHiA (aKTOP SBOIIOLUT 1
12 [TomoBoii oTG0p 1
13 [Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ynbTaT MHUKpodBoitonuu. JlabopatopHas paborta «M3yuenue apomopdo30B u 1
UANOAaNTalul y PACTEHUN U )KUBOTHBIX
14 1

[Ipumepsl mpucnocoOieHuil y opraHu3smMoB: MopdoJoruueckue, (pusnonorudeckue, OMOXUMHUYECKUE, MOBEAECHYECKHE.




Jlaboparopnast paboTa «I[IprucrocoOIeHNs] OPraHU3MOB U HX OTHOCUTEJIbHAS 11€7€CO00Pa3HOCTD)

15 Bup, ero xpurepuu u ctpykrypa. JlaboparopHas pabora «CpaBHEHUE BHIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHIO»

16 CrpykTypa BUaa

17 BunoobpazoBanue kak pe3yabTaT MUKPOIBOIIOIAN

18 CBs13b MUKPOABOJIOIUH U THEMHOJIOTUU

19 KonTponbHast padora 1o tTeme «MHUKPOIBOIIOIHS U €€ Pe3yabTaTh»

20 MaxpoaBosrorus. [1areoHTOIOrHUeCKrue METO bl U3YUSHHUSI SBOJTIOLIUU

21 Buoreorpaduueckre METOabI U3y4EHUS IBOIIOIMU

22 DOMOPHOTIOTHYECKUE B CPABHUTEIEHO-MOP(OIOTHUECKUE METOIBI U3yUSHHS YBOIIOIIUH

23 MonekyssipHO-TeHETHIECKUE, OMOXUMHUECKUE U MATEMATHUECKUE METO/IbI U3YUCHHS SBOIIOIIUH

24 OO01mre 3aKOHOMEPHOCTH JBOJTIOIHH

25 AnantuBHast paguaiys. HepaBHOMEPHOCTh TEMIIOB dBOJFOIHH

26 HayuHble runoressl NpoUCX0XKIECHUS KU3HU Ha 3emiie

27 JloHay4HbIE TPECTABICHUS O 3aPOXKICHUN YKU3HA

28 OCHOBHBIE 3TaIbl HEOPTaHUUYECKOH HBOIIOIMU

29 I'unotessl 3apoXKICHUS KU3HH

30 Uctopus 3emnun u metoasl e€ uzyueHnus. JlabopatopHas pabora «M3yueHne u OnmMcaHue WCKOMAeMbIX OCTATKOB JPEBHUX
OPTaHHU3MOBY

31 HauanbHbIe Tanbl OpraHMYeCKON IBOJTFOIHH




32

OBOIIOLUS DYKapUOT

OcHoOBHbIE 3Tamnbl 3BOJIOIUHN pacTUTeNbHOro Mupa. [Ipaktuueckas pabora «3ydyenne ocoOeHHOCTEN CTPOCHHUS PACTEHHIA

33 Pa3HBIX OT/IEIOB

34 OCHOBHBIE TaITbI YBOJIOIMH XKHBOTHOTO MHpa

35 DBoumonus )KUBOTHBIX. [IpakTrueckas padota «M3ydenne ocoOeHHOCTEH CTPOCHHS TO3BOHOYHBIX KHBOTHBIX)

36 PazButue xu3HM Ha 3eMJie TIO dpaM U TIEpHOaM

37 MaccoBble BBIMUpPaHUSI — IKOJIOTMYECKUE KPU3UCHI ITPOLIOTO

38 CoBpeMeHHBIH 9KOJIOTUIECKHIA KPU3UC, €0 0COOEHHOCTH

39 CoBpeMeHHast CUCTeMa OPraHUYECKOTO MPOIILIOTO

40 OCHOBHBIE CHCTEMaTHYECKUE TPYIIITHI OPraHU3MOB

41 AHTpPOMOJIOTHS — HayKa O YEJIOBEKE

42 Pa3Butue npencraBieHuil 0 MPOUCXOXKIECHUN YETIOBEKA

43 MecTto 4enoBeka B cucTeMe opraHudeckoro mmpa. JlaboparopHas padota «M3yueHue ocOOCHHOCTEH CTPOSHUS CKelleTa
YeJI0BEKa, CBA3aHHBIX C MPIMOXOKICHIEM)

44 JIBrKyIIHMe CUITbI aHTPOTIOTEHE3a

45 CooTHoleHrne OMOIOTHYECKUX U COLMAIBHBIX (DAaKTOPOB B aHTPOIIOT€HE3e

46 OCHOBHBIE CTaIMM AaHTPOTIOTEHE3a

47 [TaneoreHeTrka U MajJcoreHOMHKA

48 DBOJIIOIHS COBPEMEHHOTO YEJIOBEKA




49

UYenoseueckue pacsl. [Ipaktuyaeckas padora «3ydeHne 3K0JIOTHISCKUX aanTaIlii YeI0BEKa»

50 MekanciuuIuIMHapHbIe METOIbI AaHTPOIIOJIOTUU

51 3apox/ieHue U Pa3BUTHE SKOJIOTUU

52 Mertoasl skosnoruu. JlabopaTtopHas padora «3ydeHre MeTo10B IKOJIOTHIECKUX MCCIICIOBAHMID)

53 3HaueHHe YKOJIOTUIECKUX 3HAHUH [T YeIOBEKa

o4 Dkonorunyeckue HakTopsl

55 Aobunornueckue Qakropsl. CBeT Kak sKosormueckuil Qaxrop. JlabopatopHas pabora «BblsBieHHE NPHCIOCOOIECHUHA
OPTaHU3MOB K BITUSTHHIO CBETa

56 Abuornueckne ¢dakropel. TemmepaTypa Kak odkojormdeckuii Qakrop. JlaGoparopuas pabora «BrusiBieHHE
IPUCTIOCOOICHNI OPraHU3MOB K BIMSHHIO TEMIIEPATypPh»

57 Abuotuyeckue GpaxkTopsl. BnaxxHocTh Kak 3konorunyeckuit pakrop. JlaboparopHas pabora «AHaTOMHUYECKHE 0COOEHHOCTH
pacTeHUH U3 Pa3HBIX MECT OOMTAHM»

58 Cpenbl 0OuTaHHUS OPraHU3MOB

59 buonornueckue puTMbI

60 XKuznenusle GopMbI OpraHU3MOB

61 buoTtnueckue paxTopsl

62 3HayeHrne OMOTUYECKUX B3aUMOECHCTBUH JIIsl CYIIIECTBOBaHHS OPIraHU3MOB B cpejie OOUTaHUs

63 DKOJIOTUYECKHE XapaKTEPUCTUKH OIS IIHH

64 OcHOBHBIE TIOKA3aTEIH OIS YUCICHHOCTD, INIOTHOCTD, BO3PACTHAS U ITOJIOBAsi CTPYKTYpa

65 OCHOBHbBIE TIOKA3aTeIH MOMYJISAILUH: POXKIAEMOCTh, IPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTPALIH




66

DKOJIOTHYecKasi CTPYKTypa MOMYJISIUN

67 JlnHaMuKa TOMYJISIUN U €€ PeryJIsIus

68 KpuBbie pocta ynicneHHoCTH oMy, KpuBbie BIKUBAHUS

69 Dxoyioruueckas Huia Buaa. Jlaboparopuas padota «lIpucrnocobneHus ceMsiH pacTeHUN K PaCcCeICHUIO
70 Bun xak cucrema nomynsuui

71 3aKOHOMEPHOCTH MMOBEJCHUS ¥ MUTPAIIAI )KUBOTHBIX

12 Co00111eCTBO OPraHU3MOB — OHOIICHO3

73 DKocHucTeMa KaK OTKPHITas CUCTEMA

74 KpyroBopor BemecTB ¥ MOTOK SHEPTHH B SKOCUCTEME

75 OcHOBHBIE TIOKA3aTeNN YKOCUCTEMBI

76 DKOJIOTHUYECKHE MTUPAMUJIBI

77 N3menenuns cooO1ecTB — CyKIIECCHUH

78 [Ipupoaubie 3K0CHCTEMBL. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMBI MOPEM 1 OKEaHOB

79 [TpupoHBIC SKOCUCTEMBI. DKOCUCTEMBI TYHJIP, JICCOB, CTEIICH, TyCTHIHB

80 AHTpPONIOTre€HHBIE YKOCUCTEMBI

81 Ypboakocuctemsl. [IpakTudeckas padora «/3ydeHne u omucanue ypooIKOCUCTEMBD)

82 3aKoHOMEPHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B SKOCHCTEMAaX

83 MexaHu3Mbl BO3JICUCTBUS 3arpsi3HEHUN pPa3HBIX THIOB Ha CYOOPraHW3MEHHOM, OPTaHM3MEHHOM, MOMYJISIIMOHHOM H

9KOCUCTCMHOM YPOBHAX




84

KonTponbHas padota o Teme «KoHTpobHAs padoTa o TeMe

85 buocdepa — obmemnanerapras 006004Ka 3eMiIn

86 Yuenne B. U. Bepnanckoro o 6uocdepe

87 3aKOHOMEPHOCTH CYILECTBOBaHUS Orochepsl

88 KpyroBopoThl BemecTB 1 OMOT€OXUMHUECKUE IIUKITBI

89 3onaneHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH

90 YcroitunBocTh OHOChephl

91 DKOJIOTHYECKHE KPUZUCHI M UX TIPHYHHBI

92 BoszaeiicTBue yenoseka Ha 6nochepy

93 AHTPOIIOTEHHOE BO3/ICHCTBUE HA PACTHTEIILHBIA M YKUBOTHBIA MHP

94 OxpaHa npupoIbI

95 OCHOBHBIE TIPUHIIHITEI YCTOHYNBOTO Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
96 PanmonansHoe MPUPOAOIIOIB30BAHNE U COXpaHEHHE OMOJIOTHYECKOro pasHooOpasus 3emiu
97 lN'onmoBast koHTpOTBHAS paboTa

98 O6o061enne no Teme «MUKPOIBOIIONMS U €€ pe3yabTaThl»

99 O6o06menne no Teme «MaKpOIBOJIIOIHS U €€ pe3yabTaThD»

100 O6006menue o Teme «IIporcxoxaeHNE U pa3BUTHE KU3HHA HA 3eMIIe»
101 O6o06menue no teme «IIpoucxoxaeHne 4eaoBeKa — aHTPOIIOT€HE3»




102

O6o06menne o Teme «KOJOTHSI — HayKa O B3AUMOOTHOIICHHUSIX OPTaHU3MOBY»

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102




C yuerom pabGoueii mnporpammbl BocnutaHusi MAOY «COIINel» (monynp «lIKOABHBINA ypOK»)
BOCIIUTATENbHBIN MOTEHLMAN YPOKA PEaTU3yeTCs Yepes:

YCTaHOBJICHHE JOBEPUTENIbHBIX OTHOIICHUH MEXIy YYUTEIeM U €ro Y4YeHHKaMH, CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHPHUATHIO y4allUMHCS TpeOOBaHUI M MPOChO y4HTENsl, MPUBICUYECHUIO WX BHUMAHUSA K
o0cyXxmaeMoii Ha ypoke HH(POpPMAIIHH, aKTHBH3AIMA UX TI03HABATEIIEHON ACSITETHHOCTH;

noOyXK/IeHNE IIKOJIBHUKOB COOJI0JaTh HAa ypOKe OOIIENPUHAThIE HOPMBI MOBEACHHS, MpaBUiIa OOLICHHUS CO
cTapmmM#  (YYUTEISIMH) W CBEPCTHUKAMHU  (IIKOJbHUKAMH), TPUHIUIBI y4YeOHOW JUCHUIUIMHBI U
caMOOpraHu3aIuy;

MpUBJICUYEHNEe BHUMAHHUS IKOJIBHUKOB K IICHHOCTHOMY aCHeKTy M3y4aeMbIX Ha YpOKaX SIBJICHUH, OpraHu3aIs
uX paboThI ¢ MOy4aeMoOi Ha YpOKe COIMaJIbHO 3HAUMMON MH(opMaIeil — MHUIUUPOBaHUE ee 00CYKIEeHuS,
BBICKA3bIBAaHUS yYAIlIMMHUCS CBOETO MHEHUSI 110 €€ MOBO/1Y, BBIPAOOTKH CBOETO K HEH OTHOIICHNUS;
WCIIOJb30BAHMUE BOCIIMTATENIFHBIX BO3MOXHOCTEH COZEpkKaHUs Y4eOHOro IpeaMeTa 4depe3 JIEMOHCTPALIHIO
NeTSIM  IPUMEPOB  OTBETCTBEHHOTO, TPaKJAaHCKOTO  TOBENEHUS, MPOSBICHHUS  YEJIOBEKONIOOUS U
I00pOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB JJISl YTEHUS, 3aa4 Ui peIIeHus], TPOOIEMHBIX
CUTyalui 1751 00CYKISHHS B KJIacce;

NpPUMEHEHHE Ha ypOKE WHTEPAKTHUBHBIX (POpM pabOTHI ydalMXcCs: HHTEUIEKTYaTbHBIX UTP, CTUMYIHPYIOIIUX
MO3HABATEIbHYI0 MOTHBAIMIO IIKOJBHUKOB; AMIAKTHUECKOTO TeaTpa, I/ie NOJY4YeHHbIE Ha YPOKE 3HAHUS
OOBITPHIBAIOTCS B TeaTPAlbHBIX IIOCTAHOBKAX; JAHMCKYCCHH, KOTOpBIE [AlOT YYaIlIUMCS BO3MOXKHOCTb
IpUOOPECTH OMBIT BEACHUS] KOHCTPYKTUBHOIO AHMANIOTa; TPYNIOBOM paboThl miM paboOThl B Mapax, KOTOphIE
y4aT UIKOJIbHUKOB KOMaHIHOW paboTe M B3aUMOJICHCTBHIO C APYTUMH ACTHMU;

BKJIFOUEHUE B YPOK UTPOBBIX MPOILEIYp, KOTOPHIE MOMOTAIOT MOJAEP>KaTh MOTHBAIMIO JETeH K MOTYyYEHUIO
3HAaHWH, HaJaKUBAHHUIO TO3UTHUBHBIX MEXIMYHOCTHBIX OTHOLICHWH B KJAcce, MOMOTAIOT YCTaHOBJICHHUIO
noOporkenareabHol aTMoc(hepsl BO BpeMs YpOKa;

opranuzanusi mepcTBa MOTHUBHUPOBAHHBIX M OJPYAHMPOBAHHBIX ydYallUXCd HaJ MX HEYCIEBAIOINMH
OJIHOKJIACCHUKAaMH, JAIOUIETO MIKOJIbHUKAM COLMAIbHO 3HAYUMBIN OMBIT COTPYAHUYECTBA U B3aMMHON TOMOIIIH;
MHHUIIMUPOBAHUE W TIOJIEP)KKA HCCIIEAOBATENILCKOM NEATEIPHOCTH IIKOJBHUKOB B paMKaxX pealu3aluyd UMH
WHAMBUIYAIBHBIX M TPYMNIOBBIX HCCIEIOBATENbCKUX IPOEKTOB, YTO JAacT IIKOJbHUKAM BO3MOXKHOCTD
MpuOOpPECTH HABBIK CaMOCTOSITEIPHOTO PEIICHUS TEOPETHYECKOW MpoOJieMbl, HAaBBIK TCHEPHPOBAHUS U
oopmIIeHHs COOCTBEHHBIX WJEH, HABBIK YBAXXHTEIHHOTO OTHOLIEHUS K YYXKUM HUAEsIM, O(QOpPMIECHHBIM B
paboTax Apyrux mccieaoBaTelNei, HaBbIK ITyOJMYHOTO BBICTYIUICHUS TIEpe] ayIuTOPHEH, apryMEHTHUPOBAHUS U
OTCTauWBaHUs CBOCH TOUKH 3PECHHUS.

Bvibop mex unu umvlx @opm u cnocob6os 60CNUMAaAmenvbHOU pabomvl HA YpoKe Yyuyumenb onpeoeisem
CAMOCMOSIMENILHO 8 COOMBEMCMBUU C YeTAMU U 3A0AYAMU YPOKA.



