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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOM obiactu «EctecTBeHHO-
HayuyHble ipeaMeTh». CornacHo nonoxeHussiM @I'OC COO npoduinbHbie ydyeOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MIPU3BaHBl OOCCIECYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CpPEIHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBSA3aHHBIX C MpoQopueHTauueld O00yYaroluXcsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBA3aHHOTO ¢ OMOJOTrueH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
U 337a4ax M3ydyeHus ydeOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE,
ompefeNnsieT o0s3areqbHOe (MHBApUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHYEeT TMOCIEAOBATeIbHOCTh M3Y4YeHUs Y4YeOHOro marepuaia ¢ y4dETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIUI MPEEMCTBEHHOCTH C U3yYEHHEM OHMOJIOTMH Ha YPOBHE OCHOBHOT'O OOIIETOo
oOpa3zoBaHus, Oyaromaps dYemMy [MPOCMATPUBACTCS  HAMNPABJICHHOCTh  Ha
MOCJIEYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILJIEHHUS, IPEICTABICHUH O 310pPOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHUS K OKpY>Karolle npupoiHoit cpene. B mporpamme 1o OMoioruu Takxke
MOKa3aHbl BO3MOXKHOCTH yueOHOro rmpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOyYarolIuXcsi MO OCBOCHHUIO COJEpKaHUS
OMOJIOrMYecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUN 00y4aroIuxcs 0 d)KUBOM NPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U



KJIETOYHOU OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaIOIIMXCS K MOCIEAYIOIIEMY IOJIYYEHHIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HaHMsSI O pAacTEHUsSIX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIAHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, MOJYYEHHBIMH OOYYAIOIIMMUCS TMPU H3YyYEHUU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS dKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus muaHeTsl. Tak, B 10 knacce u3ydaroTcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHU
pa3BUTHUS, TEHETUKU U CEJIEKIUH, OMOTEXHOJOIMH U CHUHTETHUYECKOH OHOJIOoruM,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3yqaroTcsi I3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLAAIOUIUXCS HAYYHBIX JOCTUKEHUAX, COBPEMEHHBIX
UCCIIEIOBaHUSIX B OMOJIOTUH, IPUKIIAHBIX aCleKTax OMOJOrMYecKUX 3HaHUM. J{is
pa3BUTUS M TOJAEpXKaHUS HHTepeca oOydarommxcs K OHOJIOTUM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U Pa3BUTHUS
TOM WJIM MHOM 00J1aCTH OMOJIOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMUYECKUX M SKOJOTHUYECKUX PoOIIeM.

Lenb n3yuenus: yueOHoro npenmera «buonorusp» Ha yriyOJa€éHHOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BATh OTH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneiaEéHHON 00IacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIs TPOJIOJKEHUS OMOJIOTMYECKOr0 00pa30BaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, broctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJOTUM M CUHTETUYECKON OWOJIOTMH, TMaJCOHTOJOTHH, 3SKOJIOTHN);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, JKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJicHUE OOYYaIOIUMUCA YMEHHSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBaTh M HCMOJb30BAaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIH30BAThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jemMaMy 4YeOBEYECTBA; OIICHHBATh IMOCIEACTBUS CBOCH NEATENLHOCTH TIO
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOM KU3HENEATETLHOCTH B UPE3BBbIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECCE€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHMOJIOTHM, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHHUS K JKUBOU MPUPOJE B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
PUPOAOTIOIH30BaHUHU (COOIOICHHE TTPABIII TIOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHHM COOCTBEHHOIO 3/I0POBbSI U  3JI0POBbS
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCIEAYIOMEMY MPOPECCHOHATHPHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero o0miero oopasosanus, cocrtabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4YaromMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTEIeM Ha OCHOBE HMEIONTUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.

Pabouas mporpamma pazpabotaHa ¢ y4€TOM HCIOIb30BaHUEM 000PYI0BAHUS
uentpa « TOUKH POCTA»



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TMPUKIAJHBIE MW TMOUCKOBBIE HAy4YHbIE WCCICAOBAHUS B
OHOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIIJIEHHOCTH, OXPAHE TPUPOBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodeer-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMHM C JIpYyruMu Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTeMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHotuyeckuii), oOuochepusiii. Ilpoueccsl, NTpoUCXOA[IINE B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. [lonarue o 3aBucuMon u
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXEHUA Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuposib», «CTpOe€HHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE Pa3IMYHBIX METOJOB IIPU
U3YYEHUU OJKUBBIX CHUCTEM» (C HCIOJIb30BaHUEM OOOPYIOBaHUS IIEHTpA
CCTeCTBEHHOHAYYHOH HampaBieHHOCTH «Todka pocrtay).

Tema 3. buoJsiorust KjieTKku

Kierka — cTpykTypHO-QYHKIHMOHANIbHAS €IUHMIA >KUBOro. Kcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOMMS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emokK. DIEKTpOHHAas MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckas padora «M3yueHue METONOB KJIETOYHON OUOIOTUU
(xpomartorpadus, anextpodopes, auddepeHimanbHoe IEeHTPUdyrupoBaHue,
[IIIP)» (¢ wucnonb3oBaHUEM OOOPYJOBaHMSI I1IEHTPA  E€CTECTBEHHOHAYYHOMU
HanpaBiieHHOCTH «Touka pocray).

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Boga u e€ poJib Kak pacCTBOPUTEIS, PEAr€HTa, y4aCTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TerIoperysiuud. MuHepanbHbIe BEIlIeCTBa KIETKH, X Ouosiornueckas pojb. Poib
KaTMOHOB M aHUOHOB B KIIETKE.

Opranuyeckue BelleCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekydibl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTOpuyHas, TpeTUYHAas, YEeTBEPTHUUHAS



cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kriaccuduxamuss  6enkos.
buonoruueckue pyHkimu 6eIK0B. [lpuonsi.

YraeBonbl. MoOHOCaxapuabl, AMCAXAPUJIBI, OJTUTOCAXapPUIbI U MOJIUCAXAPUIBI.
OO6mumii 1IaH CTpOeHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUApOdoOHEBIE cBOMcTBa. Kitaccudukarus munuaos.
Tpurmunepunbl, ¢Gocoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
munuaoB. OO1mMe CBONCTBAa OMOIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanmun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas crmpans. Mectonaxoxaenne u ouonorndeckue pyuakmuu JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkBenupoBanue [JHK. Memoos:
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHEe U OMoU3NYECKUe UCCICTOBAHUS
CocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyn. Mooeruposarue
CMpYKmypbl U OYHKYUti OUOMONEKY U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckul cCunmes OUOMOEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankinus, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOMl MOJIEKYyNbl», «CTpoeHHEe MOJIEKYJ
yrieBooBy», «CTpoeHne MoJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKas IOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TOMOIIBIO KaYECTBEHHBIX
peakuui» (c HUCHoJib30BaHUEM OOOPYJIOBaHUS LIEHTPA  €CTECTBEHHOHAYYHOM
HanpapiieHHOCTH «Touka pocray).

JlaGopaTopHnasi pabdora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3IMYHBIX OPTraHU3MOB» (C HCIIOIH30BAaHHEM OOOPYIOBaHUS IICHTPA
eCTeCTBEHHOHAYYHOH HampaBieHHocTH «Touka pocrtay).

Tema 5. CTpoenue u QyHKINH KJIETKH



Tunel  KJIETOK: OdyKapuoTWueckass u Tpokapuotudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHure NpoKapuoTUIECKOU KiIeTku. KinerouHast cTeHka OakTepuidl U apxew.
Oco0OeHHOCTH CTpOEHMsI TeTepoTpOoHON U aBTOTPOPHOU MNPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenue 1 GyHKIIMOHUPOBAHKE dYKAPUOTHUECKON KIeTKH. [mazmaTnyeckas
MeMOpaHa (turazmanemma). CTpykTypa Iia3MaTHYecKor MeMOpaHbl. TpaHCmopT
BEILIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (auddy3us, odnerdéHuas
nuddys3ust), akTUBHBIM (NMEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tonynponuiiaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOINTO3, (aronurto3. Dk301uTo3. Kinetounas crenka. CTpykrypa u GyHKIAA
KJIETOYHOW CTEHKH pacTEeHUM, rpruOoB.

[Murorasma. [{uto3ons. Lurockener. JIBuxeHue murtommiazmbl. OpraHou/Ibl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marndeckas ceth (I11C),
anmapat [ oJNbIXH, JM30COMBI, WX CTpoeHHe # (QyHKIUU. B3auMocCBs3b
OJTHOMEMOPAHHBIX OPTaHOWIOB KIeTKH. CTpOCHHE TPaHYISIPHOTO PETHKYIIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuit (arpanyysipHbIN ) SHAOIIA3MATHUECKUI PETUKYITYM.
CekperopHast ¢ynkuusi annapara [onbmxu. Moougukayus 6enkos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame I onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kietounsiid cok. Typrop.

[losiyaBTOHOMHBIE ~ OpraHOMJIBI ~ KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmuod. Cumouocenes (K.C. Mepesickosckuil,
JI. Mapeynuc). Ctpoenune U (GyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPHYHBIE M CJIOKHBIC INIACTUBI (DOTOCHHTE3UPYIOMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUI.

HememOpanubie opranouabl kiaeTtku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpraHouI0B KJICTKH. PuGocompr. IIpomescymounvie Qunramenmul.
MukpodunamMeHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIICUHBIE  KJICTKH.
AxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CTpoeHWe U JBWKEHHWE JKIYTUKOB W PECHUYCK. MHUKpPOTPYOOUKH
nuToryiasMel. LleHtpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6omouka sapa, XPOMATHH, KapHoIIa3Ma, SAPBIINIKH, UX CTPOSHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHol 00010uKku 6 mumose. AHoephbiii
Mpaucnopm.



Kinerounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK 3YKapUuOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmuubl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHne MPOKAPUOTUUECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTsl pacTUTENbHbIX,
’KUBOTHBIX KJIETOK, MUKPOMpENnapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnass paOora «l3ydyeHue CTpOEHHSI KIETOK PpPa3IUYHBIX
OpraHu3MOB» (C HCIOJIb30BaHUEM OOOpPYJOBAHMS LIEHTPAa E€CTECTBEHHOHAYYHOMH
HanpaBiieHHOCTH «Touka pocrtay).

IIpakTuyeckas padora «l3yyeHue CBONCTB KIETOYHOW MeMOpaHbD» (C
UCITI0JIb30BAaHUEM O0OpY/IOBAaHMS IIEHTPA €CTECTBEHHOHAYYHON HaNpaBICHHOCTU
«Touxka pocray).

JlaGoparopnass padora «lccienoBanne mia3mMoiin3a W JICTUIA3MOJIM3a B
pacTUTENbHBIX  KJETKax» (C  HMCHOJIb30BaHHMEM  OOOpPYJIOBaHMS  IIEHTpa
CCTeCTBEHHOHAYYHOH HampaBieHHOCTH «Todka pocrtay).

IIpakTnueckas padora «/3yuyeHue IBUKEHUS UTOIIA3Mbl B PACTUTEIBHBIX
KJIeTKax» (C HCIOJb30BAaHUEM OOOpPYNOBAHMS LEHTPAa  €CTECTBEHHOHAYYHOMU
HanpaBiieHHOCTH «Touka pocray).

Tema 6. O0OMeH BelleCTB M NMPeBpalleHUe JHEPTHH B KJIETKe

AccUMHIIALINS ¥ TUCCUMILISIINS — IBE€ CTOPOHBI MeTabom3Ma. Tumnsl oOmMeHa
BEIIIECTB: aBTOTPO(HBIA M TeTepoTpOodHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHue kieTku: mnpeBpamieHne AT B
oOMeHHBbIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KJIETOYHOIO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peaKkIuii OT pa3IMYHBIX (HAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEIIECTB B KIEeTKe. {DOTOCUHTES.
AHOKcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiabp XJIOpOIIacToB B IpoLecce
dbotocunTeza. CBetoBas u TeMHOBas gasbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlpogyKTUBHOCTH POTOCUHTE3a. BiusHue pa3anuHbix PaKTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUIIUPYIOIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.



AHa’poOHbIe opranu3Mbl. Buaesl Opoxxenus. I[IpoaykTel OpokeHHS U WX
WCITOJIb30BAHUE YEIIOBEKOM. AHA’pPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTENN OOJIE3HEH.

AnpoOHbIe OpraHU3MBI. Oranbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACHICIUICHUE TITIOKO3bI.

buonorniueckoe okucaeHUE, WU KIETOUHOE JbIXaHue. Pojib MUTOXOHIpUI B
npoleccax onojgornyeckoro okucienus. lLukmnueckue peakuun. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepausn memobparnnozo epaduerma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOro MyTd oOMeEHa
BEIECTB Iepe aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanumn

[Moptpetst: JIxk. [lpuctinu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « DJHEPreTHUECKUl 0OMen», «brocunres
oenkay, «CtpoeHue pepMeHTa», « XEMOCUHTE3M.

OOopynoBaHue: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJI HMPHUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopatopHnas padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuyIa3bl WK KaTanasbl)» (C UCHOJIb30BaHUEM 000PYI0BaHUS 1IEHTPa
€CTeCTBEHHOHAYYHOU HampaBieHHOCcTH «Touka pocTtay).

JlaGopaTopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEepPOKCHUIa BOJAOPO/Ia B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAaX» (C UCIOJIb30BAHUEM
000pyZI0BaHUs IICHTPAa €CTCCTBEHHOHAYyUHOW HampaBieHHOCTH «Touka pocray).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (OTOCHHTE3a U
XEMOCHHTE3a» (C MCIOJIb30BAHUEM O0OPYJOBaHUS LIEHTPA €CTECTBEHHOHAYYHOU
HanpaBiieHHOCTH «Touka pocray).

JlaGopaTopHasi padora «CpaBHEeHHE TPOILIECCOB OPOKECHHUS M AbIXaHHS» (C
UCITIOJIb30BAaHUEM O0OpY/OBAaHUS IIEHTPA €CTECTBEHHOHAYYHON HaIpaBICHHOCTH
«Touxka pocray).

Tema 7. HaciencrBeHHasi uHGopManus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIUSAX
MaTpUYHOTO CHHTe3a. Peanusanus HacneacTBeHHOW nHpopManuu. ['eHeTnaeckuit
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsims u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi O6mocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Pomb pubocom B
OounocuHTe3e Oenka.



Cogpemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmoresa
onepona (®. Kako0, XK. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsius oOMEHHBIX
MpoI1ecCOB B KieTke. KiieTounslil romeocTas.

Bupycel — HexiteTouHbie (hOPMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpocHME
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHeHHbIll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHsbie 3a005ieBaHus YesnoBeka, xKUBOTHBIX, pacTenuil. CITMJ[, COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCTpanumn

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

Tabnuiel u cxemsl: «buocuHTe3 Oenkay, «l'eHeTHYecKuil Koy, «Bupyce»,
«baktepuodaru.

IIpakTuyeckas padora «Co3maHue MOAEIU BUPYCa» (C UCIOJIb30BAHUEM
000pyZ0BaHUs IIEHTPa €CTECTBEHHOHAYYHOUW HampaBieHHOCTH «Touka pocray).

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslit 1uki, ero mnepuoabl M peryisinusa. WMutepdaza u Mutos.
OcobOeHHOCTH TIpolleccoB, MpoTekarimmx B uHTepdasze. [loaroTroBka KIETKH K
nenenuto.  [IpecunreTndyeckuid  (MOCTMUTOTHYECKHUI), CHHTETUYECKUH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI ) MepUObl UHTEP(A3bI.

Marpuunbiii cunres JIHK — perumkanwmsa. IIpuanuner permmkanuun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, aAHTUNAPAILIECIBbHOCTb.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u

TeromMepaza. XPOMOCOMHBIM HAaOOp KJIETKM — KapuOTHUIl. JIUMIOWAHBIA WU
rariougHblid - HaOOpbl  XpoMocoMm. ['omosiornunble  XpoMocoMbl. [lonoBbie
XPOMOCOMBL.

Jlenenue KiIeTku — MuT03. CTaauu MUTO3a U IPOUCXO/ISINNE B HUX MPOIIECCHI.
Tuner MuTo3a. KapnoknHes u HTUTOKHHE3. bruonornueckoe 3HaueHUE MUTO34.

Peryssiiiuss MUTOTHYECKOro MHMKJIA KIeTKH. IIporpamMMupyemMasi KiieTOUHas
rudesb — anornTo3.

KrnerouHoe sapo, XpoMocoMmbl, (YHKITMOHAJIbHAs TEHOMHKA. Mexanusmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemok. «lL{ugpposas
K1emKay — ouourgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JemoHcTpanuu



Tabmuubr u cxembl: «KU3HEHHBIA UK KIETKW», «Mwuto3», «CtpoeHue
xpomocomy, «Pemmkanusa JJHK».

OOopynoBaHHE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOPEIIKA JIYKa.

Jlabopatopnas  padora  «l3ydeHnme  XpoMOCOM  Ha  TOTOBBIX
MHKPOIIPENapaTaxX» (c HCIIOJIb30BaHUEM 000opyaOBaHUS LIEHTpa
€CTeCTBEHHOHAYYHOU HampaBieHHOCTH «Touka pocTay).

JlaGopaTopHas paGora «HabmoneHne MuTo3a B KJIIETKaX KOHYMKA KOPEILKa
JdyKa (Ha TOTOBBIX MUKpOIIpenapaTax)» (¢ UCIOJIb30BaHuEM 000pyI0BaHuUs LIEHTPA
€CTECTBEHHOHAYYHOW HampaBieHHOCTH «Touka pocray).

Tema 9. CTpoeHue u GyHKUMH OPTaHM3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U KU3HEIEATEIbHOCTH OJHOKIIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHbIE I'pHObI, OJHOKIETOUYHBIE BOJOPOCIH, IPYrue
poTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBL.

B3anMoCBs3p 4acTE MHOTOKJIIETOYHOTIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMsl opraoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Tkanu pactenuil. TUNBI pacCTUTEIbHBIX TKAHEH: 00pa3oBaTeNIbHAs, TIOKPOBHAS,
IPOBOJALIASI, OCHOBHas, MexaHudeckas. OCOOCHHOCTHM CTpPOEHHs, (PYHKIUU U
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTEHUM.

TkaHM XMBOTHBIX M 4YeJOBEKA. THUIBI )KUBOTHBIX TKaHEH: SIMHTEIUAIbHA,
COEMHUTENbHAs, MblllleyHasi, HepBHass. OCOOEHHOCTU CTpPOEHHUS, (PYHKUMHA U
pPacnoJIOKEHUS TKAHEH B OpraHax >KMBOTHBIX U YEJIOBEKaA.

Opransl. BereratnBHple M TeHepaTMBHbIE Opranbl pacteHuid. OprasHbl u
CUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranu3zMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyXHblil 1 BHYTpeHHUN ckeneT. CTpOEHUE U TUIIBI
COECIMHEHNS KOCTEMN.

JIBr>keHue  OpraHu3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OoUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacCTEHHIl:
TPONM3Mbl M HACTUHU. JIBMKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKa:
MblleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Inutanue oprauu3mos. [lorionieHre BoApl, yriaeKUCIOro raza i MUHEpaIbHbIX
BelleCTB  pacTeHussMu.  [Iutanme  KuUBOTHBIX.  BHyTpumosoctHoe u
BHYTPHMKJIETOYHOE MHIEBapeHre. [IuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. [lumeBapurensHbie kene3bl. IlnmeBapurenbHas
CHUCTEMA YEJIOBEKaA.



Jlpixanue opranu3moB. [[pixanue pactenuii. J[prxanne >kuBoTHbBIX. {uddysus
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOoe npixanue. JlpixaTenbHas TOBEPXHOCTD.
XKabeproe u néroynoe npixanue. JIpixanre MO3BOHOYHBIX KUBOTHBIX U YEIIOBEKA.
OBOJIIOIIUOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JpixarenbHasi cUCTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy MTHUI] U
MJIEKONUTAOIMX. Perymsus apixanus. JpIxaTeabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcriopT BemeCTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrum KpoBooOpaleHus. DBOIIOIUOHHBIC
YCIIOKHEHHUS CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepLa U €€ peryJisius.

Brinenenue y opranu3sMoB. Beijenenue y pacteHui. Belienenue y sKUBOTHBIX.
CokparutensHble Bakyoau. Oprasbl BeigeneHus. QPuibTpanus, CEKpeuus Hu
oOpaTHOE BCACBHIBAHME KAaK MEXAHHM3Mbl pPaOOThl OpPraHoB BblaelieHUA. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTENBHOM cHUCTeEMaMu. Bpiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u (GyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKA.

3amyra y OpraHu3MoOB. 3aluTa y OJHOKIETOYHBIX OpPraHu3MoB. Criopbl
OaKTepHil M LUCTHI MPOCTEHIIMX. 3alI1UTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa nacCUBHOM U XUMUYECKOM 3alIUThl. OUTOHIIUABI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amura opranu3ma oT OomnesHeil. IMmyHHasi cuctema denoBeka. KieTouHbrii u
TYMOPJIbHBIA MUMMYHHUTET. Bpokn€HHbIH U mpuoOpeTéHHbIN crenuduaeckuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTUBHOTO uMMyHuTeta (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazmpaxxumocte u©  peryisiudst |y  OpraHu3sMoB. Pasapaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakuMoCTh U perynsauns y pacCTEHUN.
PocToBble BelecTBa U X 3HAUYECHUE.

HepBHas cucrema u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIBl. DBOIOLHUOHHOE YCIOKHEHNE CTPOCHUS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTIENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediexc u
peduexropHas ayra. bezycioBHbIe U YCIOBHBIE Pe(IICKCHI.

['ymopanbpHas perynsiuus W 3HAOKPUHHAs CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anmMOCBsI3b
HEPBHOU 1 SHIOKpUHHOU cucteM. [ mnmoranamo-runoduszapHas cucrema.

JleMmoHcTpanuu

IToptper: U. I1. I1aBnos.



Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC
Bogopocin», «bakrepum», «lIpocrerimme», «Opranbl LBETKOBBIX PACTEHHID,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuii», «KopHeBble cuctembl», «CTpoeHHE CTEOs»,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEJIET 4YeIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CUCTEMaY, «Koxay, «MBpIIeuHas CHUCTEMAY,
«BpraenurenbHas cucrtemMa», «HIOKPUHHAS cHUcTeEMa», «CTpOEHHE MBIIIIBIY,
«MmmyHnurer»,  «KumedyHomonoctHele»y, «CxeMa  NHATAaHUS  PACTECHUN,
«KpOoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOoeHHE IO0XKIEBOro uepBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema gsArymku», «HepBHas — cucrema
npecMblkatomuxcs»,  «HepBHas  cucrtema  nruny, «HepBHas — cuctema
MJIeKOnUTaromux», «HepBHas cuctema yenoBeka», «Peduexcey.

OOopyioBaHuE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJIHOKIETOYHBIX
OpraHMW3MOB, MUKpOIIpENapaTbl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXKHMX, KUBBIC JK3EMIUIIPbl KOMHATHBIX pACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opyAoBaHuUE I JEMOHCTPALIMH IOYBEHHOTO ¥ BO3YIIHOIO TUTaHUS PACTEHUH,
pacuierieHus Kpaxmalia v 0elIKoB MoJ IecTBHEM (EPMEHTOB, 00OPYAOBaHUE IS
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJIEIIM TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTtopnasi padora «/3ydyenue TkaHel pacTeHU» (C MUCMOJIB30BAHUEM
00OpYZ0OBaHUs IICHTPa €CTECTBEHHOHAYyYHOUW HarmpaBieHHOCTH «Touka pocray).

JlaGopaTopHasi pabora «/3yueHne TkaHel )KUBOTHBIX» (C UCIOJIb30BAHUEM
000py0BaHUs IICHTPa €CTCCTBEHHOHAYyYHOW HampaBieHHOCTH «Touka pocra).

JlaGopaTtopnasi padora «/I3ydeHue OpraHoB IBETKOBOIO pacTeHUs» (c
UCITI0JIb30BaHUEM O0OpYJIOBaHMS LIEHTPA €CTECTBEHHOHAYYHON HalpaBIEHHOCTH
«Touxka pocray).

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHU3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) W
noysioBoe. Buasl  0ecronoro  pa3MHOXEHHUS:  TOYKOBAaHUE,  CIOPYJISAIUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. [lonoBble KIEeTKW, Wik rameTel. Meio3. Craaun
Mmeno3a. [loBenenne xpomocom B Meno3e. Kpoccuarosep. buonornyeckuii cMbici
M€Ho3a M TIOJIOBOTO Tiporecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.



[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y :kuBOTHBIX. [10JI0BBIE KEIE3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — 0Ona uz enaeuvix npooiem dMOPUOIOCUU.
Konyenyus mopghocenoe u mooenu mopgoeeneza. Cramuum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenwe. Tumsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKOMMUTAIOIIUX. 3apOJABIIICBbIE JUCTKU
(racTpyssinus). 3aKiaJKka OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BIIUSIHUE 4YacTel pa3BUBAIOIIETOCSA 3apojbliia (SMOpPUOHAIbHAS WHIYKIIUS).
3akiagka IUIaHA CTPOCHUS JKMBOTHOTO Kak pe3ylbTaT HEPaAPXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 53MOpHOHAIBHOE pa3BUTHE Pa3IUYHBIX
(haKTOPOB OKPYkAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTamOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOEe 3HAYE€HHE MPSMOIO0 M HEMNPSIMOTO
pPa3BUTHS, UX PaCHpPOCTpAaHEHUE B MpUPOJE. THUIBI pOCTa >KUBOTHBIX. DaKTOPHI
PEryJIIU POCTa KUBOTHBIX U YenoBeka. CTaiuu mOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leprnoapl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

PasmHuoxxenne u pasButue pacteHuil. ['amerodutr u cnopodut. Meiio3 B
YKU3HEHHOM ITuKJIe pacTeHuid. OOpa3zoBaHue CIop B mpoiecce meiosa. ['amerorenes
y pactenuil. OmI010TBOPEHHUE U PA3BUTHUE PACTUTENIBHBIX OpraHu3MoB. [[BoliHOE
OILTIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBbl pETyJIsIIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabnuupl u cxembl: «BereratuBHOe pasMHOXKEeHUE», «THUIBI Oecrmoioro
pa3MHOXeHUsD», «Pa3zMHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHOXeHue TuApb», «Mehosy, «XpoMocoMbl», «I'ameroreHes», «CTpoeHue
SAUILIEKIETKH M criepMaro3ougay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u
HenpsiMoe pasButue», «PaszButue Manckoro xyka», «Passutue capa”Huuy,
«Pa3Butne narymkn», «JlBOMHOE OIUIOAOTBOPEHHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJIHOJIOJIBHBIX U JBYJOJIbHBIX pacTeHUW», « KU3HEHHBIA ITUKII
MOPCKOM KanycCTbl», « KU3HEHHBIN UK MXa», «  KU3HEHHBI LIUKJI TATTOPOTHUKAY,
«KHn3HEHHBIN IIMKJI COCHBIY.



OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHLEKIETOK H
CIIEpMATO30UI0B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPEIapaTax» (c UCITOJIb30BAHUEM 000pyaOBaHUS LEHTpa
CCTeCTBEHHOHAYYHOH HampaBieHHOCcTH «Todka pocrtay).

IIpakTnuyeckas padora «BbIIBIEHME IPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX  JKUBOTHBIX» (C  HUCIOJb30BaHUEM OOOpYyJOBaHUS  IIEHTpa
CCTeCTBEHHOHAYYHOH HampaBieHHOCcTH «Todka pocrtay).

JlabopaTtopnass padora «CTpoeHHE OpraHoOB pPa3MHOXXEHUS BBICIIAX
pacTeHui» (C HMCHOJB30BaHUEM OOOPYIOBaHUSA IIEHTPA €CTECTBEHHOHAYYHOMU
HanpaBiieHHOCTH «Touka pocrtay).

Tema 11. I'eHeTuka — Hayka 0 HaCJIeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHNu3MoB

HcTtopust cTaHOBICHUS U PA3BUTHS TEHETUKH Kak Hayku. Pa6otel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pabots! H. K. Konsriosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenko,
1O. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE TOHITUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELUECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, THOPU/IBI, TEHOTHM, (DEHOTHIL.
OCHOBHBIE ~ METOJBl  TCHETHKU:  THOPUIIOIOTUYECKUM,  IUTOJIOTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKUIA.

JemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kombsnos, H. U.
Basunos, A. H. benosepckuid, I'. JI. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToIbl TeHeTUKIY, «CXeMBbI CKPEIIUBAHUS.

JlaGopaTtopnasi pabGora «J/[po3odpuima kKak OOBEKT TIECHETHYECKHUX
UCCIIeIOBaHUM» (C UCMOIb30BaHUEM 000PYIOBaHUS IIEHTpAa €CTECTBEHHOHAYUYHOU
HanpaBiieHHOCTH «Touka pocray).

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKOH
eAMHO00pa3usi THOPUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUsI MPU3HAKOB. L[{UTOJIOrMYEecKrne OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YucTOThl raMeT.

AHanuzupytouiee ckpemmBanue. [[poMeKyTOUHbIM XapakTep HacleIOBaHMUS.
Paciienienrie Npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHens — 3aKOH He3aBUCUMOTO
HacJieI0BaHUsI TPU3HAKOB. [[uToIornyeckre OCHOBBI AUTHOPHUIHOTO CKPEIIIUBAHKS.



Cueruiennoe HacnenoBanue npusHakoB. Paborsr T. Moprana. CuernsienHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAECIECHUS Moa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBII M TreTeporaMeTHBIN moj. ['eHernueckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLHETUIEHHBIX C ITOJIOM.

['eHoTun kak uenoctHas cucrema. [imenoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIN auienu3M. B3auMoAeicTBHE HEaUIEbHBIX T'EHOB.
KommnementapHocTs. Onuctas. [lomumepus.

['eHeTHYECKUI KOHTPOJIb Pa3BUTHS PACTEHHI, d)KUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3MONOTHMYECKUX  TMPOIECCOB, TOBEIEHUS W  KOTHUTUBHBIX  (DYHKIUH.
['eHeTHYeCcKre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3UH
— Mapa3uT» U «XO35UH — MHUKpOOMOM». ['eHeTnuyeckue acmeKkTbl KOHTPOJS U
U3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIUU B MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanumn

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Menpens», «Ananusupymollee CKpemuBaHue», «HemomHoe nomMuHUpOBaHUEY,
«CremnyieHHOE HAacle0BaHUE MPU3HAKOB y Apo3o¢uib», «['eHeTuka monay,
«Kapuotun  4yenoBeka», «Kapuotun gpozoduiby, «Kapuotun nrumby,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBaHue: MoJenb s JEMOHCTpallMM 3aKOHOB €IUHO00pasus
ruOpUI0B TEPBOrO IMOKOJIEHWST W PACIIEIUICHHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJIEIb JUIA
JEMOHCTPAllMA CLEIUICHHOTO HACJIEIOBAHUS TNPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpelIMBaHus y Jpo30¢uibl» (C HCIOIb30BaHUEM OOOpYAOBaHUS IIEHTpa
CCTeCTBEHHOHAYYHO! HampaBieHHOCcTH «Touka pocTtay).

IIpakTuyeckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIUBAHUS Yy APO30(PHITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMHpoBaHUM (HEHOTHIIA.
N3mMeHunBOCTh MpU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukannonHass u3MeHUYUBOCTh. Pomb  cpenbl B (OpMUpPOBaHUU
MOAM(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnumoHHbIN
psin u BapuanmonHas kpuBas (B. Moranmncen). CpoiicTBa MoaMGUKAIIMOHHON
U3MEHYUBOCTH.



['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUUBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MYTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHON N3MEHUYHUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU
TeHEeTHYECKOr0 pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. BuWIBI MyTanuili: T€HHbIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbICE MyTauuu. SaepHeie U
HUToIIa3MaTuyeckue mMyrtanud. CoMaTUYecKUe U MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUA MyTanui. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTM MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B
HacienctBeHHoOW u3MeHunBoct (H.W. BaBunoB). BHednepHash W3MEHUMBOCTH U
HACJICICTBEHHOCTD.

OnueceHemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JleMoHCTpanumn

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

Tabmuupt u  cxembl: «Bugasl usmeHunBOCTHY», «MoaudukaoHHas
U3MEHYUBOCTbBY, «KombuHaTuBHas M3MEHYUBOCTbBY, «Meio3y,
«OmnoaoTBopeHuey, «I'eneTnueckue 3a00JIeBaHUs YeI0BeKa», « Bumbl myTammii».

OOopynoBaHue: XKUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PAcTEHUH,
pUCyHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIaMHU U3MEHYUBOCTH.

JlaGopaTopHast padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIIMOHHON HM3MEHYMBOCTU. [locTpoeHue BapHaIllMOHHOTO psga U
BAPUALIMOHHOU KPUBOW».

IIpakTnueckass padora «Myrtanuu y Jgpo3oduyibl (HA TOTOBBIX
MUKpOIpenaparax)» (c UCIIOJIb30BaHUEM o0opyaoBaHus LEHTpa
CCTeCTBEHHOHAYYHOH HampaBieHHOCTH «Touka pocrtay).

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun uvenoeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbpl  M3y4YEeHMsT ~TE€HETHMKH  YEJOBEKA: TIE€HEaJOTMYECKHM,
OJTM3HEIIOBEIN, IIMTOreHETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[11IP-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUS YelIOBEKA. [ eHHbIE U XPOMOCOMHBIE
O0oNe3HM 4YeloBeKa. boyie3HM C HAcleACTBEHHOM MpepacioyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKH B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKHUX
3a0oeBaHUl 4YenmoBeka. MeauKo-TeHeTUUeCcKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HEeTHYEeCKOro Ipy3a». ITUUECKUE aCHEeKThl UCCIEAOBAHUN B
00J1acTH peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.



['enerndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KAIoIIeH cpeanl. | eHeTnyeckast
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTHSAM.

JleMoHCTpaIMuA

Tabmuubl u cxemsl: «Kapuotun udenoBeka», «MeToJbl U3yUYeHUs] T€HETUKH
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JomecTukanus 1 ceqeKuus. 3apoKJICHUE CEIEKIUU U JOMECTUKALUN. Y YCHUE
H. Y. BaBunoBa o lleHTpax MNpPOUCXOXKICHUS W MHOT000pa3vs KyJIbTYPHBIX
pacteHuil. Poib cenekiuu B CO3JaHuu COPTOB PACTEHUM M TOPO KUBOTHBIX. CopT,
Mopo/Jia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSI0OB B HACIEACTBEHHOW M3MEHYMBOCTHU
H. . BaBunoga, ero 3HaueHue JJis CeNEKIIMOHHON paOOThl.

Metonbl cenekiMoHHOM paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTY JIbHBIM. OTarml KOMOUWHAIIMOHHOM CCJICKIIUU. HctriTanne
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKH
(¢eHoTuna NoTOMCTBa U OTOOP MO F€HOTHUITY ¢ moMoulbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PaninanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalWil y KyJIbTypPHBIX
dbopm opranu3mMoB. HMcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexoMOuHaHTHBIX JIHK /U151 monydeHnst HCXOAHOro MaTepuana ajis CeJIeKLIUU.

[Tonmydyenue MTOJIUILIIOUIOB. BryTtpusnnosas ruOpuIN3aIus.
brnuskoposcTBEHHOE — CKpelMBaHWe, wid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Win ayTopuauHr. l'erepo3uc u ero mpuuuHbl. Vcmonb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKIIMU PACTEHUMN U )KUBOTHBIX. «3enéHas
DPEBONIOYUAN.

CoxpaHeHre U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3J]aHUs HOBBIX COPTOB M THOPHUIOB CEIBbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u ynpaeieHue 2eHemuyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYULeHUs
CYWecCmeyIowux U co30aHusi HOBbIX NOPOO, MUHUU U KPOCCO8, 8 MOM Yucle C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepedo8blx uoel U
NepCneKmuBHbIX MexXHOI02UL.

JdemoHcTpanuu

[Toptpersr: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.



Tabmus! 1 cxembl: «LIeHTpBI MPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTypHBIX
pacTeHui», «3aKOH FOMOJIOTMYECKHUX PSJIOB B HACJIEACTBEHHOW W3MEHUYMBOCTH,
«Mertonpl cenexkunmy, «OtnanéHnas rudpuan3anusy, «MyTtarenesy.

JlabopaTtopHasi padora «/3ydeHne cOpTOB KyJIbTYypHBIX PACTEHUN U IOPOJ
JOMAIIIHUX KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKckypeust «OCHOBHBIE METOABI M JOCTMIKEHUS CEIEKIMH PAacTEHUN W
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35AHCTBO, B JIaOOPATOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoJiorus U CMHTeTHYeCKasi OHOJIOTHSA

OOBEeKThI, HUCHOJb3yEMble B OMOTEXHOJIOTMH, — KIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunonHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHEe, TMOIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJEnHe. Mukpoouosornyeckuii cuHte3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHoJioruid. [Ipon3BoACcTBO O€nKa, aMUHOKHUCIIOT U BATAMUHOB.

Co3taHre TEXHOJOTMH U MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO MOJYYEHHs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kierounasa unxkeHepus. MeTonpl KyJIbTYpbl KJIETOK M TKaHEW PACTECHUH H
KUBOTHbIX. Kpuobanku. Comarnueckas rubpuausanuss ©  COMaTHUYECKHUN
smOpuorere3. lcmonab30BaHWE TaruIOWIOB B CEJIEKIMW pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKAOHATbHbBIX
anmumen 6 Mmelduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIIETOK U KIIOHUPOBAHUE XKMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300posieHuUs, KyIbmMUSUpO8aHUs U MUKPOKIOHAILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpoMOCOMHass W Te€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHuns 1 epCreKTUBBI XPOMOCOMHOM ¥ TEHHOW MHKEHEPUN. JKOJIOTHUECKNE
U 3TUYECKUE TPOOJIeMbl FTEHHON MHXKEHEPHH.

Menununckue OuotexHonoruu. [loctrenomuas mudposas meauiuaa. [TLP-
JMAarHocThka. MeTaOoJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YEeJNIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIOnb30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(byHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHH, CO3JaHHS KOMIUIEKCHBIX
TKaHEW COuYeTaHWEM TEXHOJIOTHHA TPEXMEPHOTro OMompWHTHHTA W cKaddonaunara
JUISL PELIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIUHBI.



Co3nanne BEKTOPHBIX BaKLIMH C IEJNbI0 OOecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHOBIEHHE MOJIEKYJSIPHBIX MEXAHU3MOB
¢ynkmonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JdeMoHCcTpaMu

Tabmunpt u cxemsl: «Vcnonb30BaHUE MUKPOOPTAaHU3MOB B MPOMBIILIICHHOM
IIPOU3BOACTBEY, «KeTouHas nHkeHepus», «I eHHass HHXKEHEepUsD».

JlaGopaTopnasi padora «l3yueHue o0O0BEKTOB OHOTEeXHOIOTHU» (C
UCII0JIb30BAaHUEM O0OpY/IOBAHMS LIEHTPA €CTECTBEHHOHAYYHOW HAamNpaBICHHOCTH
«Touka pocray).

IIpakTnyeckas padora «llosyueHrne MOJIOYHOKHUCIBIX MPOAYKTOB» (C
UCITOJIb30BaHUEM O0OpYIOBAHMS LIEHTPA €CTECTBEHHOHAYYHOW HANpaBIEHHOCTU
«Touxka pocray).

IKCKypcHusd «DBHOTEXHONOrMsT — BaKHEWINAs IPOU3BOIAUTENBHAS CHUiIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxaeHue u pa3sBUTHE 3BOJIONMUOHHBIX NpeICTABJICHUNA B
omnosioruu

OpomonmonHas teopuss Y. JlapBuHa. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb 1 Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrokylye cuiibl 3BOTIONIUK BUAO0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHUST OpraHM3MOB, HAcCJEICTBEHHAass M3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunrerndeckor Tteopun sBotonnu (CTD). HelTpanbHas
teopust dBomound. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorud. 3HA4YECHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KaPTUHBI MUpAa.

JleMoHCTpauumn

[Toptpetsl: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. lapsun, C. C. UerBepukos, 1. W. [lImansraysen, x. Xonaein, . K.
benses.

Tabnuie! u cxembl: «CucteMa xuBoi mpupo sl (1o K. JIunuero)y, «JlectHuiia
XKUBBIX cymecTB (1o Jlamapky)», «Mexanusm (popMupoBaHus MPUCITOCOOTICHUN Y
pacTeHuii 1 )KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapmipyra nyremectsust Y.
HNapsunay, «Haxomku Y. [lapBuna», «@DopMbl OOphOBI 3a CYIIECTBOBAHHEY,
«IToponbl romy6Gei», «MHoroodpasue KylbTypHbIX (opM KanmycTbl», «Iloposs
JIOMAITHUX JKUBOTHBIX», «CxemMa oOpa3oBaHus HOBBIX BUIOB (1o Y. JlapBuHy)»,
«CxeMa COOTHOIICHUS ABWXKYIIMX CHJI 3BOMIOUUNY, «OCHOBHBIE IOJOKEHHS
CUHTETUYECKOIN TEOPUH IBOJIIOIIUN.



Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJabTAThI

[Tonynsiuus Kak 3JIEMEHTAapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIGHKH TE€HETUYECKOT0 pPa3HoOoOpazus M CTPYKTypbl mnomyssiuil. 3Menenue
reHooHJa TOMYJISIMU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. Baitn6epra.

OnementapHbie (aKTOPbl (IBMKYIIHE CHIIBI) SBOMIONUH. MyTalmOHHBIN
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelid TeHoB — ciyuaiiHbie
HEHaIpaBJICHHbIC U3MEHEHUS YaCcTOT aJijiesiel B monyasauusix. DpQpekT ocHoBaTeIs.
Ippexm O6ymouiiounozo eopaviuika. CHUdCEHUe 2eHemuuecKko2o pa3zHooOpa3usL:
npuuunsl u creocmsus. llposenenue s¢pgpexma opeticha eeno8 68 6ONLUUX U MATBIX

NONYIAYUSX. Murpanumn. N3oisius TIOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBEHHAs ), Onosiornyeckas (penpoyKTUBHAS).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoiouud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWJIM3UPYIOIIUNA, pPa3pbIBAIOIIHIMA
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0NeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE MpUCTIOCOOICHUN Y OpraHu3MOB. ApoMop(}O3bl U UANOA AN TAIIUH.
[Tpumepsl TprcocobIeHUN y OpraHru3MoB: MOPGOIOrHYecKue, PU3N0TIOTHIECKHUE,
OnoxumMuyeckue, noBeAeHUYeckue. OTHOCHTENBHOCTh  IPHUCIOCOOJIEHHOCTU
OpraHU3MOB.

Bun, ero kputepuu u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsmus — kimodeBoi (aktop BumgooOpazoBanusa. [lytu u
CrIoCcoObI BHJI000pa30BaHMUS: aJuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATPUUECKOE  (IKOJOTUYECKOE), «MTHOBEHHOE»  (IOJIMIUIONIU3ALIHS,
rubpuan3zanusi). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Pob 9BOTIONIMOHHOM OMOJIOTHH B pa3padOTKe HAYUYHBIX METOJIOB COXPAHECHHUSI
OouopaszHooOpaszusi. MUKpPOIBOJIONUS W KOJBOJIIOIHUS IMApa3suTOB U HUX XO35CB.
Mexanu3Mbl (OpMHUPOBAHUS YCTOMUHUBOCTU K aHTHOMOTHKAM U CIIOCOOBI OOPBHOBI €
HEM.

JemoHcTpanuu

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomynsainronHas
CTPYKTypa BUAa», «Cxema NMposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JBuxyime
CHJIBl DBOJIFOITUNY, «DKOJOTHYECKasT M30JSAIUs MOy ceBaHCKOU (opemnmy,
«T"eorpaduueckast U30IAIUS TUCTBEHHUIIB CHOMPCKOM 1 TMCTBEHHUIIBI JAyPCKO,
«ITonynsOHHBIE BOJTHBI YUCIEHHOCTH XHUIIHUKOB U KEPTBY», «CxeMa AehCTBUs
€CTECTBEHHOTO 0TOOpay, «@opMbl O0pHOBI 3a CylieCTBOBaHUEY, « HAYCTpUaTbHBIN



Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpemympexpaaromas oOKpacka 3KUBOTHBIX», «Duznosoruueckue
agantauun», «lIpucnoco0IEeHHOCT, OpPraHu3MOB U €€ OTHOCUTEIBLHOCTHY,
«Kputepuu Buaa», «Bunsl-nBoiHukn», « CTpykTypa Buaa B mpupojae», «Crnocoobt
BUJI000pa3oBaHusy, «I'eorpaguueckoe Bumnoo0Opa3oBaHue TPEX BUIOB JIAH IBIIICH,
«IKOJIOTUYECKOE BUA000pa3oBaHUE BUAOB CHUHHI, «IlOMUIIIONAL pacTeHUN»,
«KanmycTHO-pe1euHblil THOpHUI».

O6opynoBanue: repdbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTUIL U
3BEpei ¢ MpuMepamMu pa3InuHbIX MPUCIOCOOICHHM, Yyyesa NTHIl U 3BEpeil pa3HbIX
BUJIOB, TepOapuu pacTeHUil OJIM3KUX BHJAOB, OOPA30BaBIIUXCS PA3TMUYHBIMU
CII0COOaMHU.

JlabopaTopHasi padoTa «BrIsBiIeHHE N3MEHUNBOCTH Y 0COOEH OJTHOTO BUIAY.

JlabopaTtopHnasi pa6ora «IIpucrnocobyeHus opraHu3MOB U UX OTHOCUTEIbHAS
11e71eCO00pa3HOCThY.

JlabopaTtopnass paGora «CpaBHeHUE BHUJOB IO MOP(POJIOrHIECKOMY
KpUTEPHUIO» (C HMCHOJB30BaHUEM OOOpPYAOBAHMS LIEHTPA €CTECTBEHHOHAYYHOU
HanpaBiieHHOCTH «Touka pocray).

Tema 3. Makpo3BoIIOLNS U €€ pe3yJIbTaThl

Metonel u3ydeHMsT MakpoldBoJoHuU. [laneoHTomOrHMYEeCKHEe  METOMBI
u3yueHus: HBomtouuu. llepexomubie ¢GopMbl U (QUIOTCHETUYECKUE  PSbI
OpraHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus: sBostonuu. CpaBHeHUE QIIOpHI U
dbayHpl MaTepuKkoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emun. Bumabl-
SHIAEMUKHU U PEITUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METOMIbl U3YUEHUS
ABOIONMH. ['eHeTHYeckue MeXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a W TMOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHBbI.
PynuMentapuble  opraHbl W aTaBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHUE,
OMOXUMHUYECKUE U MAaTEMAaTUUECKHUE METOIbI U3YUEHUS DBOJIIOIUU. [ OMOJIOTUYHbBIE
reHbl. COBpEMEHHBIE METOIbl TOCTPOCHUS (PUIIOTCHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTaIlUX U IBOJIIOIUSI TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuUiIa) dBOONUU. [Ipunyun cmenvl QyHKYuUllL.
HeobpatumocTs 3BoJtonMK. AjnanTuBHas paauanus. HepaBHOMEPHOCTH TEMIIOB
HBOJTIOIU Y.

JdemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkenb.

Tabmuibl 1 cxembl: «DWIOTCHETHUECKUN PsI/T JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepb»,  «Cteronedansy,  «Punnodputey,  «CeMeHHbBIE
nanopoTHukn», «buoreorpapuueckue 30HbI 3emun», «peid KOHTHHEHTOBY,



«Penukte», «HauanbHble cTaguu 3MOPHOHAIBHOTO PAa3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE M aHAJOTWYHbIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAa0Opbl YEJIOBEKAa MW IIMMIIAaH3e», «lJaBHbIE
HaIpaBJICHUS IBOJIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH IBOJIIOIIUI.

O6opynoBaHue: KOJUIEKIIUU, TepOapuu, MYJSDKA HCKOMAEeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISIKH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
nancrepmusi. JloHayuHble peICTaBICHUS O 3aPOKJICHUU KU3HU (KPEAIMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKACHUS )KU3HUA U €€ onpoBepkeHUe onbiTamu .
Penu, JI. Cnnasnnanuanu, JI. [Tactepa. [IpoucxoxaeHue Ku3HU U aCTPOOUOIOTHS.

OcCHOBHBIE JTaIlbI HEOPIraHU4ECKON JBOJIIOLIUH. [InanerapHas
(reosornyeckasi) 3BONIONUSA. XHUMHUYECKash »HBOJIOLMA. AOHOT€HHBI CHHTE3
OpraHnyeckux BemecTts n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue noaumepoB u3 moHomepoB. Koanepsarnas runore3a A. M. OnapuHa,
runore3a mnepBuyHoro OynboHa JIx. XonjelHa, reHetuyeckas rumore3a [
Ménnepa. PubGozumbr (T. Yex) u runoreza «mupa PHK» VY. T'unbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropus 3emun u MeTobI €€ n3ydeHus. VickonaeMple OpraHn4eCKUe OCTaTKU.
['eoxpononoruss u €€ Meroabl. OTHOCHTENbHAA W AOCOJIOTHAsE TE€OXPOHOJIOTHS.
I'eoxpoHoOIOrMYeCcKas 1IKajaa: S0HbL, 3Pbl, IEPUOBL, JIIOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIOUMU. [losiBIIeHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboian3Ma. BO3HUKHOBEHUE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBbIE OMOTIIEHKM KaK aHaJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI 1 3yKapuOTHI.

[Tpoucxoxaenue sykaproT (CUMOUOTEHE3). DBOIIOLMOHHOE TPOUCXOKACHHE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl ABOJIOLUMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bl
pactennii. Bpixox pacrenmii Ha cymry. llosiBlIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
PaCcTEHUMN.

OCHOBHBIE 3Tallbl 3BOJIIOIMHU KUBOTHOrO Mupa. OCHOBHbIE apOoMOP(O3bI
*KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XopaoBBI€ )KMBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenune ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAONINX U
ntul. [lpunoun kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIH.



Pa3BuTne xu3HM Ha 3emie MO 3pamM M NEpUoAaM: apXxeu, MpoTepo30il,
najaeo30M, Me3030i, kaiiHo30i. OO0I11ast XapaKTEPUCTUKA KJIMMAaTa U T€0JIOTMYECKUX
npoueccoB. [losiBieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTJIEO0Opa30BaHUE:
€ro yCIJIOBUS U BIMSHUE Ha ra30BbIil cOcTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HUCHI MPOUUIOro. [IpuyunHel u
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUN. COBpPEMEHHBIN 3KOJIOIMYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobiema coxpanenus 6mopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [IpuHiuumnel knaccudukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdeMoHCcTpaMu

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. 1.
OmnapuHn, JIx. Xonnelin, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxemsl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YYECHHIO CaMO3apoKIeHUs *Ku3Hm», «Cxema ombita C. Mummiepa, I'. FOpu»,
«JTanpl  HEOPraHWUYECKOW  ABOMIOUHMM»,  «[ €OXpOHOJIOTMYECKas  IIKaiay,
«HayvanbHble 3Tanbl OpraHUYECKON HBOIIONMNY, «Cxema oOpa3oBaHUs SYKApUOT
nyTéM cumoOunoreHeza», «CucremMa XUBOHM NpUpoAbl», «CTpoeHue BUPYCAY,
«Apomoposbl  pacreHuit», «PuHHOGUTH, «OTHOKIECTOUYHBIE BOJOPOCII,
«MHorokietounsle Bogopocian», «Mxwm», «IlanoporHukmy», «l'onocemMeHHbIE
pacTeHus», «Oprassl BETKOBBIX PACTEHU», «CXeMa pa3BUTHUSA ) KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «KumeunomnonoctHeiey, «llnockue
yepBu», «YUneHuctonoruey, «PouiObl», «3eMHOBOAHBIEY, «IIpecMbIKaromIHecs,
«lItnupy, «Miekonuratomuey», «Pa3BuTue )Xu3HU B apXeMCKoOU 3pe», «Pa3putne
)KU3HU B IPOTEPO3OUCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHe XKU3HU B ME3030MCKOU 3pey, «Pa3BUTHE )KU3HU B KaHO30HMCKOMN 3pey,
«CoBpeMeHHas cucTeMa OPraHUYECKOTO MUAPAy.

O6opynoBanue: repOapuyd pacTEHUM pa3IMYHBIX OTACIOB, KOJUICKITUU
HAaCEKOMBIX, BJIaKHbBIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHMX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, Uy4eJIa IITUL] U 3BEPEH, KOJUIEKIIUN
OKaMEHEJIOCTEW, TOJIE3HbIX MCKOIMAEMBIX, MYJSKHA OPraHUYECKUX OCTATKOB
OpPTaHHU3MOB.

Bupryanbnas n1aboparopHasi padora «MozaenupoBaHue onsiToB Muiiepa—
FOpu 1o n3ydeHnro abMOreHHOTro CUHTE3a OPraHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlaGoparopnasi padora «/3ydeHue W ONUCAHUE MCKOMAEMbIX OCTATKOB
JTPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUS pacTEeHUMN
pa3HbIX OTZIEJIOB» (c MCIIOJIb30BaHUEM o0opynoBaHus LIEHTpA
CCTeCTBEHHOHAYYHO! HampaBieHHOocTH «Touka pocrtay).



IIpakTHyeckas padora «/3yueHnne ocoOeHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX» (C MCIIOJIb30BAaHUEM OOOpYIOBaHUS IIEHTpa €CTECTBEHHOHAYYHOH U
TEXHOJIOTUYECKOI HampaBieHHOCcTel «Touka poctay).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Pa3znensl 1 3aga4u aHTPOIMOJIOTHN. METOIbI aHTPOTOJIOTHH.

CraHOBIEHUE TPEICTABICHUN O MPOUCXOXKIACHUM YeIoBeKa. PennmrunosHeie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

Cx0AcTBO YenoBeKa C KUBOTHBIMUA. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBeAeHueckue. OTINYNs YeI0BEeKa OT )KUBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPHU3HAKOB. Pa3BuTHE rOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOIOreHe3a: OUOJIOrHYecKre, COllHaIbHbIC.
CooTHoLIEHNE OMOJOTUYECKUX U COLMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaAWM aHTpoloreHe3a. PaHHue 4enoBeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIUE MPEIKHU YeI0BEKOOOPA3HBIX 00€3bsH U
J0Jiei. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JtoAeh. UenoBeK yMelbli, MepBbie
M3TOTOBJIEHUS OPYAUU TpyAa. HemoBek NpAMOXOISIIMN U IIEPBBIN BBIXOJ JIFOAEH 3a
npenennsl Appuku. YenoBek reienboeprckuii — oOmil NpeioK HeaH 1epTaabCKOTo
YEJIOBEKAa M YEJIOBEKa pa3symMHOro. YeloBeK HEaHAEPTAIbCKUM KaK BHJ JIHOJEU
XOJIOAHOTO KiIuMara. YeloBEK pa3yMHbI COBPEMEHHOIO THIIA, JEHUCOBCKUUN
YeJIOBeK, OCBOCHHE KOHTUHEHTOB 3a mnpenenamu Adpuku. [laneorenernka u
[1aJIEOr€HOMUKA.

DBOJIIOLIMST COBPEMEHHOTO 4ejoBeKa. EcTecTBeHHBI OTOOp B MOIYJNISIUAX
yenoBeka. MyTanMoHHbBIN Tipouiecc ¥ noauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT ocHOBATENs» B MOIMYJSIIUIX COBPEMEHHOIO
YeJI0BEKaA.

Yenoseueckne pacbl. llonsatne o pace. bospmme pacel: eBponeouiHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHckas). Bpems u myTu paccelieHHs 4YeloBeKa MO IJIaHEeTe.
EnuHcTBOo  4yenoBeueckux — pac.  HayuHasd  HECOCTOSTENBHOCTH — pacu3Ma.
[Tpucnoco0IeHHOCTh 4YeNoBeKa K pa3HbIM YCIOBUSIM OKpYXarollel Cpesbl.
Bnusnue reorpadpuyeckoil cpespl u apeiida reHoB Ha MOp(OJIOTuio U (PU3UOJIOTUIO
YEJI0BEKA.

MexauciuruiMHapaele  MeToAsl B ¢u3uueckoi  (OMOIOTHYECKO)
AHTPOMOJIOTUM.  ODBOJIOLIMOHHAS ~ QHTPOIMOJOTHS W IMAJIEOAHTPONOJIOTHUS
YEJIOBEUYECKUX MOMYJSIUMA. broconuanbHble UCCIEOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanrie KO3BOTIOLMH OMOJIOIMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.



JleMoHCTpanun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmuist 1 cxembl: «MeTOoJIbI aHTPOIOJIOTUNY, «] 0IOBHOW MO3T YETIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKEJNEeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIUME CHIIBI aHTPOIIOTEHE3A», « IBOJIIIOIUOHHOE
IpPEBO  YeENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranpusny, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITambl SBOJIOLUHN YEIIOBEKA», «Packl UelloBeKay.

O6opynoBaHue: MyJSDKH — OKaMEHEJIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYpbl TIPEAKOB 4YeloBeka, penpoaykuuu (pororpaduu) KapTuH C
MU(DOTOTHIECKUMH W OHOJEHCKMMH CIO)KETaMH TPOMCXOKICHHS UEIOBEKa,
doTorpaduu HaX0JOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKENET YeJI0BEKa, MOJIEIb
yeperna yeJoBeKa U Yeperna MUMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3e,
MOJIEIIA TOpCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «lV3yueHne OCOOEHHOCTEW CTpPOEHUSA CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnuyeckas padora «/3yyeHne dKOJIOrMYECKUX aJallTAllNi YEIIOBEKAy.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKLIeH cpeaou

3apoxaeHue U pa3BuTHe 3kojoruu B Tpynax A. 'ymOonsara, K. @. Pynee, H.
A. CeBepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazmensl u 3amaun
sKOoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metonbl sxosorun. IloneBbie HaOMOAEHUS. DKCNEPUMEHTHI B IKOJIOTHH:
NpUpOAHBIE W JlabopaTopHble. MoOJEIMpoBaHHEe B OKOJOTUU. MOHUTOPHUHT
OKpY’KarolIel Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATLHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHWW Ui YEJIOBEKA.  DKOJOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBS3€H YEJIOBEYECTBA C mpuponor. PopMHUpOBaHUE
HKOJIOTHYECKOMN KYJIbTYpPbl U SKOJIOTHUYECKON I'PAMOTHOCTH HACEJICHUSI.

JleMoHCTpauumn

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3genbl skomorumy, «MeToabl skonorumy, «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEAbD.

JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCJIEIOBAHMI(C MCTOIB30BAHUEM OOOPYIOBaHUS LIEHTPA €CTECTBEHHOHAYYHOU
HanpasieHHocTH «Touka pocray).

Tema 7. Opranu3msl U cpea OOUTAHUS

DkoJyoruueckue (PaKTopbl U 3aKOHOMEPHOCTH Ux nericTus. Kimaccudukamms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me



3aKOHOMEPHOCTH JEWUCTBUS dKojormueckux (axkrtopos. IIpaBuno muuumyma (K.
Mmpenrens, 0. Jlubux). TonepaHTHOCTh. DBPHUOMOHTHBIE UM CTECHOOHMOHTHBIC
OpPTaHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIIEKTpa HAa OPTraHU3MBbl. JKOJIOTUYECKHE TPYMIIBI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJIbHas poOJIb CBETA.
doTonepuoau3m.

Temneparypa kak »skojoruueckuii Qakrop. JleiicTBue TemiepaTtypsl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonormdeckuil (axtop. IlpucmocoOnenus pacteHuid K
NoJIIepKaHUI0 BoJgHOTO OanmaHca. Knmaccudukarnusi pacTeHHil MO OTHOIICHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]yILHAs, MOYBEHHAs,
IyOMHHAsT  MOANOYBEHHAsl, BHYTpUOpPraHuW3MeHHas.  (DPU3UKO-XUMUYECKHE
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [IpucnocoOaeHust opraHu3MoB K KU3HU
B Pa3HBIX Cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOUYHBIE H
roguunbie puTMbl. [IpucrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HHU.

’Kusnennsie popmbl oprann3moB. [lonsTue o )xu3HeHHoi popme. JKu3HeHHbIE
(GopMbI pacTeHMil: N1epeBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJETHHUE TpPABHI,
oJiHOJIeTHHE TpaBbl. KU3HEHHbIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue axkTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cUMMOMO03 U ero Qopmel. [lapazutusm, xoomepanus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJICUCcTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
oOutanud. [IpuHIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JleMoHCTpauumn

Tabmupl 1 cxeMmbl: «OKosoruyeckue (axkTopsl», «CBETOBOH CHEKTPY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOrMYECKUE ananTauuu
KUBOTHBIX», «Cpeabpl o0OWTaHUSI OpraHu3MoBy, «buonornueckue pUTMBIY,
«Kuznennsie popmbl pacTeHmi», « KuzHeHHBbIE (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
IIMPOKOJMCTBEHHOTO Jiecay, «IJKOCHCTEMa XBOWHOro jecay, «llenm nwuranusy,
«XUIITHUYECTBOY, «ITapazutuzmy, «KoHKypeHuus», «CumoOmn03»,
«KoMMmeHcanuzm».



O6opynoBanue: repbapuu pacTEHWH W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PaKTOpoB, repOapuu CBETOIIOOUBBHIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOUBBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapuu U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTEHUH, uydesia NTHUIl U 3Bepei, repOapuu
pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpejaax,
repOapu U KOJUICKIMM pACTEHUH ¢ IKUBOTHBIX, OO0JaJaroNMX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUM KHU3HU, TepOapuu U
KOJUICKIIMU PACTEHHM M >KUBOTHBIX PA3IUYHBIX XKU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUYaCTBYIOUIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopnasi paGora «BbIABICHUE TMPUCTIOCOOTICHUNA OPraHU3MOB K
BIIUSIHUIO CBETa» (C UCTIOIB30BAHUEM 000PY/I0BAHUS LIEHTPA €CTECTBEHHOHAYYHOMU
HanpaBieHHOoCcTH «Touka pocray).

JlaGopaTopnasi paGora «BbIABICHUE MPUCTIOCOOICHUN OPraHU3MOB K
BIIMSHUIO  TeMmIepaTypb» (C  HCHOJb30BaHUEM  OOOpYJOBaHMS  LIEHTpa
€CTeCTBEHHOHAYYHOU HampaBieHHOCTH «Touka pocTtay).

JlabopaTtopHnasi paboTa «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX
MecT oOuTanus» (C UCIOJIb30BaHUEM O00PYAOBaHUS IIEHTPA €CTECTBEHHOHAYYHOU
HanpaBieHHOCcTH «Touka pocrtay).

Tema 8. IKo10rust BUAOB U MOIYJIA UM

OKOJIOTUYECKHE  XApPaKTEPUCTUKU  TOIMYJISLHH. [Monynsimua  kak
Ounonornyeckas cucreMa. Posiib HEOTHOPOAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsuuid. OCHOBHbIE TOKa3aTenu NOMYJSUUU: YHUCJIEHHOCTb, IIJIOTHOCTD,
BO3pacTHasi W TI0OJIOBasl CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUA.

Dkosioruyeckas CTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTH TOIMYJISIUH.
JvHamuka monmyisiuuu U e€ perynsius. buoThudeckuid MOTEHUHANl MOMYJISIIUU.
MonenvupoBaHue AMHAMUKY nonysauuu. KpuBeie pocTa YMCIEHHOCTH MOMYJISLUH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH TOMYJISIIUN: Poyib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb 3kosiorndeckon HumM k.M. XartuyumHcoHa. Pa3mepbl 3KOJIOrMYECKOM
Huiy. [loTeHnnanbpHas U peanTn30BaHHAs! HUILIU.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.



3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid KUBOTHBIX. buosorunueckue
WHBa3UM YyKEPOJIHBIX BUJOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabnmuiel W cxeMbl: «DKOJOTUYECKHE XapaKTCPUCTUKH MOMYJIAIINN,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnomyssiiiuun», «Bo3pacTHble  NMHUpaMUJIbI
nonyysiiun», «CKOPOCTh  3aceleHusi MOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opraHuzMamMun», «Mogeib 3kosiornaeckor Humu k. M. XatauHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMHU YKUBOTHBIX.

JlaGopaTopHasi pa6ora «IIpucnocobseHus: ceMsiH pacTeHUM K pacCEeICHUIO»
(c  wucmosbp30oBaHWEM  OOOpYAOBaHHS  IIEHTpA €CTECTBEHHOHAYYHOM
HanpapiieHHOCTH «Touka pocrtay).

Tema 9. Dko10rus CO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: IMPOAYLEHTBbI, KOHCYMEHTBI, PEIYILECHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE MOKa3aTEIN IKOCUCTEMBI. bruoMacca u mpoAyKIus. KOJIOTHUYECKUE
nUpamMubl YUCesl, OHOMaCChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOrEHHbIE BO3JCUCTBUS Ha
cykueccuu. KinnmakcHoe coodiiectBo. bruopasnooOpasue u mojiHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbl MOpel U
0KeaHos8. Ixocucmemovl MYHOp, 1eco8, Cheneti, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATrposkocuctema. ArporeHos. Paznuuus
MEK]Ty aHTPOIIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpOJACKOW QayHbl. buonorudeckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aMMOJICCTBUNM OpPraHU3MOB B
sKocucTemMax. Ponb kackaonozo 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 pyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIICCTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIHAN U 3KOCUCTEM
B YCJIOBHUSX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3/IEHCTBUH.



Mexarnuzmol 6030eticmaus 3aepﬂ3ﬂeﬂuﬁpa3ﬂb1x munoe Ha Cy60p261HM3M€HHOM,
OpPCAHUSMEHHOM, nonyiAyuOrRHOM u IKOCUCMEMHOM YPOGBHAX, OCHOG6bl
IKOI02UHEeCKO2O0 HOpMUpoesarnusi dHmponoceHHoco 6030€UCMBUS. MCTOI{OHOFI/IH
MOHHUTOPHUHI'a CCTCCTBCHHBIX U dAHTPOIIOI'CHHBIX 9KOCUCTCEM.

JdeMoHCcTpaMu
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OuoleHo3a»,  «OKocHCTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
IpyNIIbl OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BelecTB B akocucTemMey, «Llenn
nuTaHus (macTOuIlHAs, JETpUTHas)», «IDKOJOTMYecKas NupamMuaa Yucem,
«IKoJIoTHYeCcKasi mupaMujia OMoMacchly, «IKOJIOTUYECKas MUpamMuia SHEPTUn»,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOCie
noxapa», «9KOCHCTEMa 03€pa», «ArpoueHo3», «KpyroBopor BemiecTB M MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTemM».

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIEIhb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX IMOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX 3KOCHUCTEMax» (C HCIOIb30BaHUEM OOOPYIOBaHUSA
IICHTpa €CTECTBEHHOHAYYHOW HamnpaBieHHOCTH «Touka poctay).

IKCKYypcHsi «DKCKypCHUsl B TUIMYHBIN OmoreoneHo3 (B qyOpaBy, Oepe3HSK,
SJIbHUK, Ha CYXOJI0OJIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «DKCKYpCHUsI B arposKOCHCTEMY (HA MOJ€ WIM B TEIUIMYHOE
XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdepa — oOmennanerapHas 000ji09Kka 3eMIIM, TJI€ CYIIECTBYET WIIH
CYIIIECTBOBAaJIA XKM3Hb. PazBuTHe npejacraBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuajackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BelecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHusA Ouocdepsl. OcoOeHHOCTH Ouochepsl Kak
r100abHOM PKOCcHCTeMBI. J(nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEI[ECTB ¥ OMOTEOXUMHYECKHUE IUKIIBI (YTIAepo/a, a30Ta). PUTMUYHOCTH SIBICHUN B
ouocdepe.

3oHanbHOCTH OMocdepsl. [TonsTre 0 Guome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOWHBIC JieCa, CMEIIAHHBIE W IMUPOKOJMCTBEHHBIC Jieca, CTEMH, CaBaHHBI,
ITyCTBIHH, TPOITMYECKHUE JIECA, BBICOKOTOPhs. KimmMar, pacTuTenbHbId U ) KUBOTHBIN
MUp OMOMOB CYIIIH.



CtpykTypa 1 (QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. . Bepnanckuii, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopoga B TPHUPOJIEL»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHapay», «Talra»y, «Cmemanueiii gec», «IIIMpokoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponudeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YennoBek u okpy:kaiomias cpeaa

DKOJIOTHYECKHE KPU3UChI M MX MNOpuuuHbL. Bo3jelcTBue ueloBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOTHOMN
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa IOYBEHHBIX
pecypcoB. M3meHenue kimmara.

AHTpOIIOT€HHOE BO3JICMCTBHE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOIBI.
Kpacasie xkHuru. Oco0o oxpansembie mpupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOMYMBOTO PA3BUTHSL UEIOBEUECTBA W MPUPOJIBI.
PanimonanibHOE  TPUPOJOMNOJIB30BAHUE W COXpaHEHHE  OMOJIOTMYECKOIo
pazHooOpazus 3emnu. OOmKME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTre METOJIOB MOHUTOPUHTA pPa3BUTHUSL OMACHBIX TEXHOIE€HHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaioujei U
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHobl
9Kopeabuiumayuu dKocucmem u cnocobos 060pvbObL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCTEM.

JleMoHCTpauumn

Tabnuibl 1 cxeMsl: «3arpsizHeHne atMocepbi», «3arpsa3HeHue ruapochepbn,
«3arpsizHenue nouBb», «[lapHukoBbIit AaddhexT», «Oco00 oxpaHseMbIe IPUPOTHBIC
TeppuTOpUn», «MOAEIH YIIPaBISIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OXpaHsSEMbIX paCcTeHUM U >KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHKWE OOYYaIOIMMUCS POCCUUCKOM
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OHOJOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOIOTUUECKOU KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JInyHOCTHBIE PE3yJIbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACICIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peau3allMi OCHOBHBIX HANpaBICHUN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOEKTOB, pEHICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/a4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON Ipak IaHCKOWU UJIEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJAUTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHHUIA;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIArONOIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHKUE, COOJIIOIEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTObIXa, perysipHas (Qu3uueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 370pPOBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYXKaKOUIEH CPEeIbl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CHOCOOHOCTH UCIIOIB30BATh MIPHUOOpPETaEMBbIE PU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHUS T[pU  peHIeHHd [podsieM, CBA3aHHBIX C  palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHUS B MPUPOJE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAIINX BPE OKPYKAIOLIEH MPUPOTHOU
cpene, yMEHHE IMPOrHO3UPOBAaTh HEOJArOMPHUATHBIE SKOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX TIEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKON JIESITEIbHOCTH SKOJIOTUYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IE€JIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YpPOBHS PAa3BUTUS MEIUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TIPUPOJIHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIIOYEHHUS Ha OCHOBE HAy4YHbIX (PAKTOB H
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JUIs
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW AESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yiIbTaThl OCBOCHHS y4eOHOTO MpeameTa «bromorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHPOBO33PEHUS OOYYaROIIMXCS
MEXTUCITUIUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPaXKarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICI0BaHKE, HAOIIOICHNE, H3MEPEHHUE, DKCIIEPUMEHT M APYTHE); YHUBEPCATbHBIC
ydeOHble JeHCTBUA (IMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYISTUBHEIC),
obecrieunBaromme GopmMupoBaHue yHKIIMOHATPHONW TPAMOTHOCTH M COITMATBLHOM
KOMITETCHIIUM ~ OOYYaOIIMXCSA;, CHOCOOHOCTh OOYYArOIIMXCSI  MCIOJIb30BATh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEILHON M COIIMATBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS, COBMECTHAS JICSITEIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OpMyIMpOBaTH W aKTyaIM3UPOBaTh  MpoOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTHYCCKHUX TOHATHH (BBIACIATh UX XapaKTCPHBIC MPHU3HAKH, YCTaHABIMBATH
CBSI3H C APYTUMU TOHSATHSIMH);

OTIpENCNATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHIE TOHATHUS SIS 0ObSICHEHUS (PAKTOB M SIBJICHUM
JKMBOU TIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS,

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€Hi W OTHONICHWH B M3y4aeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILLJIEHUE IPH PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HUCCIIEI0BATENBCKON U POEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAllUU, MPEeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOH TEPMHHOJIOTUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEeIICHUs, HAXOAUTh apTyYMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HBIX PEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



GbOopMyIMpPOBATh 3aMPOCHl ¥ MPUMEHSITH PA3THYHBIE METOJbI MPU TIOUCKE H
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ouonorunueckor uH(pOpMaLUenH: TNPUMEHSATh XUMHUYECKHE, (QHU3NYECKHue U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIME KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYXaaemMol TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEJIbHO BBINIOJHEHUS MpejIaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JPYTHMX y4aCTHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJACTBA OOINEHMs, TOHMMATh 3HAUYCHUE
COIIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAHHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU yUeOHOU 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

NpPUHUMATh TEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrpenenartb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKUE 3HAHUS JUIS BBISIBICHUS NpoOJIeM U UX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYyAULUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJ€Th  HABBIKAMHM  TIO3HABATENbHON  pedJeKkcud KaKk  OCO3HAHUS
COBEpIIAEMbIX JIEHUCTBUM U MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKU;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npodunabHOro  oOydyeHust  oOywaromuxcs — Ouonorud. OHM — BKIIIOYAIOT:
cnenuduueckue st ONMOJIOTUN HAayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUM 110
OCBOEHUIO, UHTEPIPETAMN U NpeoOpa30BaHUIO 3HAHWM, BUABI JIEATEIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBIX CUTyalusax. [IpenMerHbie pe3ynbTarbl NPEACTaBICHBI 110
roJiaM U3y4YeHUs.

[TpenmeTHbIe pe3yabTaThl OCBOeHUs yueOHoro npeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MeECT€ U poJu OHOJIOTHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI U  pEUHIeHMH TOpoOJIeM  palMOHAIBHOIO
IPUPOJIOTIOIB30BaHUS, O BKJIAJIE POCCUICKUX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATaoIIMe OUOJIOTUYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT M PAa3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounast teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHO0Opa3us
IIOTOMKOB II€PBOTO IIOKOJEHUS, PACUICIUICHUs, YUCTOTHl T'aMET, HE3aBHUCHUMOIO
HacienoBanuss [. MeHngensda, TrOMOJOTMYECKUX PSJOB B HACIEICTBEHHOU
n3meHunBoctu H. Y. BaBuiioa), mpuHIMMIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOAAMH HAyYHOTO IIO3HAHUS, MCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHUE BBLICIATH CYIIECTBEHHBIE NPU3HAKN: BUPYCOB, KJIETOK IPOKAPUOT U
9YKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM YHCIE
OakTepuil, rpudOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAaHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOMX B OPraHU3Max PacTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTMYECKHUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeToreHe3a, ’MOpUOreHe3a, MOCTIMOPHOHATBHOTO PAa3BUTHUSA,
Pa3MHOXKEHHUS,  WHIUBUIYAIILHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIy OpPraHOMJAMH KJIETKH W HX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX QYHKUUIMH, MEXKIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GyHKUMUSIMHE, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaramu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
dTamaMu AMOPUOHATBFHOTO PAa3BUTHS, T€HOTUIIOM M (PEHOTHUNOM, (EHOTUIIOM U
dakTopamu cpenibl OOUTaHUS;

YMEHUE BBISBJISATh OTIMYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JUJI JOKAa3aTeIbCTBAa POJCTBA OPraHM3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXJY UCCIEAYEMbIMU OMOJOTMYECKUMH MPOLECCAMU U SIBIICHUSIMH, J€1aTh
BBIBO/Ibl U IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpaTOpHbIE M IMpPaKTHUYECKHE paboThl, COOIIOAAThH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpenctBamMu, (GOpMyIHpys Lelb MCCIEIOBAaHUS, aHAJU3UPOBATH MOIYUYEHHBIE
pE3yNbTAThI U I€NIaTh BHIBOADL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHUYECKHX
KOH(epeHUusX;

YMEHUE OLIEHMBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIEIOBAHUIA B
o0acTy GMOJIOTUU U MEAUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHu3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHalbHON
JEATEIIBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOI'O XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIHI
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO M BBICIIETO 00pa30BaHMUs.



[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBI MHpA, B MO3HAHHHM 3aKOHOB IMPUPOABI U PEIICHHH 3SKOJIOTHYECKHUX
mpoOJeM dYelnoBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOTIOIH30BaHUS, U B (HOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHY;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEeNIeNICHUs] M TOHUMAHHUE CYLIHOCTA OCHOBOIIOJATaloUMX ONOJIOTMYECKUX
TEPMHHOB W TOHATUH (BHI, 3KocucTeMa, Ouocdepa), OHOIOTUUECKUE TEOPUU
(aBomroniionHas teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPHUS IBOJIOIUH), YUCHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTUUECKON TUpaMuIbl 3HEpPruM), rumnore3sl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOMIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTEeCTBEHHOTO 0TOOPa, aJIIONATPUUECKOTO U CUMIIATPUYECKOTO BU000pa30BaHus,
BIIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aUMOCBS3M MEXKIY MPOIECCaMu HBOJIOIUH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTaMHU Pa3IMYHbIX KOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTh BHUJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB  DKOCHUCTEM, B3aWMOCBSI3€H  OpraHM3MOB B  COOOIIECTBAX,
AHTPONOTEHHBIX U3BMEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS31 OPTaHU3MOB U CPEJIbl OOUTAHMSI, €AMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33]]a4H, BBISIBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOIOTHUSCKUMH MPOIIECCAaMU | SIBJICHUSMH, JCTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThI, COOMHOAATH
npaBuiia npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OSKCICPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKONW paboTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHE OIIEHHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUU KU3HU, YEIOBEKA
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYILECTBIATh OCO3HAaHHBIM BBIOOp Oyaymiell mpodeccuoHanbHON
JeATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IHIIEBOU
IPOMBINIJICHHOCTH, YIJIYOJISATh TO3HABATEIbHBIA HMHTEpEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  MNpodeccuu U MPOJOJIKEHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



n/n

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumenoBaHue pa3jiesioB U
TeM MPOrpaMMbl

buonorus kak Hayka

JKuBbIe CHCTEMEI U HX HU3YUCHUC

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

IIpakTHYeckue
padoThI

HUcnonb3oBanue
000pyI0BaHUA
LHeHTpa
€CTeCTBEHHOHAYYHOMI
HANPaBJICHHOCTH
«Touxka pocra»

Kommiekt nocyast n
00opyoBaHus IS
YYEHHUYECKUX OIBITOB.
O6opynoBanue ajist
JIEMOHCTpPAIUN
OTIBITOB.

Hudposas
nabopaTopus o
6uonorun
(yueHunueckas).
ONEeKTPOHHBIN
MHUKPOCKOTI.

buonorusa knetku

0.5

Kommnekt nocyner u
00opyIoBaHUS IS
YYEHUICCKUX OIBITOB.
O6opynoBanue st
JEMOHCTpAINH
OIIBITOB.

Hudposas
nabopaTopus 1Mo




Omooruu
(yueHnuueckas).
DIIEKTPOHHBIN
MUKPOCKOII.

XuMuueckas opraHu3anusa
KIICTKHU

10

0,5

KomrmuiekT nocyzs! u
o0opymoBaHus st
YYEHUUYECKUX OIBITOB.
Ob6opynoBanue as
JIeMOHCTpaluu
OTIBITOB.

Hudposas
naboparopus 1o
Ouosoruu
(yuenuueckas).
ONEKTPOHHBIN
MHUKPOCKOII.

Crpoenuie u GyHKLIUHU KIETKU

Kommnekt nocyel n
00opyoBaHUs ISt
YYEHHUYECKUX OIBITOB.
O6opynoBanue st
JIeMOHCTpaluu
OTIBITOB.

Hudposas
nabopaTopus 1o
Ouoaorun
(yueHuueckas).
OIIEeKTPOHHBIN
MHUKPOCKOII.




OOMeH BeIeCTB U PeBpalleHHe
JHEPrHH B KJICTKE

Komrmuiekt nocyzas! u
o0opynoBaHus AJst
YUEHUYECKUX OIBITOB.
O6opynoBanue aJis
JEMOHCTpALUH
OTIBITOB.

Hudposas
naboparopus 1o
OuosIoTHH
(yuenuueckas).
DNEeKTPOHHBIN
MUKPOCKOII.

Hacnencrennas undopmarus u
peanu3anys e€ B KIETKE

0.5

Kommnekt nocynel u
o0opyIoBaHUs ISt
YYEHUUYECKUX OIBITOB.
O6opynoBanue st
JIeMOHCTpaluu
OTIBITOB.

Hudposas
naboparopus 1o
Ouoaorun
(yueHuueckas).
DIEKTPOHHBIN
MHUKPOCKOTI.

JKn3HeHHBIN UK KIETKH

0,5

KommnekT nocyer u
00opyIoBaHUS TS
YYEHUYECKUX OMBITOB.




10

Crpoenue u GyHKIUU
OpPTraHU3MOB

PasMHOXeHue u pa3BuTHE

OpraHU3MOB

17

0,5

0,5

1.5

1.5

O6opynoBanue ais
JEMOHCTpALUH
OTIBITOB.

[udposas
nabopaTopus 1Mo
Omooruu
(yueHuueckas).
ONEeKTPOHHBIN
MHUKPOCKOTL.

Kommuiext nmocypl u
00opyIoBaHUs JIs
YYEHHUYECKUX OIBITOB.
O6opynoBanue ajist
JIEMOHCTpPAINN
OTIBITOB.

Hudposas
nabopaTopus o
6uonorun
(yueHunueckas).
ONEeKTPOHHBIN
MHUKPOCKOTI.

Kommuiekt mocyip u
o0opymoBaHus AJst
YYEHHUYECKUX OIBITOB.
OGopynoBanue aJis
JIEMOHCTpAINN
OIIBITOB.

[udposas
nabopaTtopus 1o




OUOJIOrUU

(yueHnuueckas).
DIEKTPOHHBIN
MHUKPOCKOTI.
I'enernka — Hayka o
11 HACJICJICTBEHHOCTH U 2 0.5
U3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 10 1 1
HACJIE/ICTBEHHOCTH
Kommuiext nmocyipl u
000pyIOBaHUs ISt
YYEHHUYECKUX OIBITOB.
O6opynoBanue ajis
JIEMOHCTpPAIHH
13 3aKOHOMEPHOCTH M3MEHUYHNBOCTH 6 1 OUBTTOB.
Hudposas
nabopaTopus Mo
6uonorun
(yueHunueckas).
ONEKTPOHHBIN
MHUKPOCKOII.
14 I'eneTuka yenoseka 3 0,5 0.5
15 Cenekiusi OpraHu3MOB 1 1
16 buortexnonorus u 4
CUHTETHYECKass OMONIOTHUs
17 PeszepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 102 55 13

I[TPOTPAMME




11 KJIACC

KoumnuectBo yacos Hcnoab3oBanue
DJIeKTPOHHbIE
00opyaoBaHus
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KonTpoabubie IIpakTuueckue neHTpa
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE .
padoThbI padoTsI €CTeCTBEHHOHAYYHO
ecypchbl
peeyPp HANMPABJIEHHOCTH
«Touka pocra»
3apoxACHUE U pa3BUTUE
SBOJIIOIIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
KommutekT nocyast u
o0opynoBaHus AJis
YUYEHUYECKUX OMBITOB.
ObopynoBanue s
JIEMOHCTpAI1
MukposBoItoNus U €€ 14 Is p OTIBITOB.
pE3yIbTaThI ’ [udposas
naboparopust 1o
ounosorun
(yueHuueckas).
ONEeKTPOHHBIN
MHUKPOCKOII.
MaxpoaBoitonus u eé 6 05
pe3yJIbTaThl ’
KommiekT nocyas! u
[IpoucxoxaeHne U pa3BUTHE
15 1 1.5 o0opyoBaHUS IS
’KU3HU Ha 3emiie
YUYEHUYECKUX OMBITOB.




HpOI/ICXO)K,I[eHI/IC YCJIOBCKA —

ObopynoBanue Jyis
JIEMOHCTpAIHH
OTIBITOB.

Hudposas
nmabopaTopusl o
ounonoruu
(yueHuueckas).
DNEeKTPOHHBIN
MHUKPOCKOTI.

10 1
AHTPOIIOTEHE3
Komrutekt mocynsr u
000pyIOBaHUS ISt
YYEHHUYECKUX OIBITOB.
ObopynoBanue s
DKoJorus — Hayka o
JIEMOHCTpAIHH
B3aWMOOTHOIICHHUSIX
OTIBITOB.
OpPTaHU3MOB H 3 1 0.5
Hudposas
HAJIOPTaHU3MEHHBIX CUCTEM C
. . naboparopust 1o
OKpY’Karomien cpeaoi
Ouosiorun
(yueHuueckas).
ONEeKTPOHHBIN
MHUKPOCKOTI.
KommiekT nocyas! n
o0opynoBaHUS ISt
Opranusmsl 1 cpena 9 05 15 YUEHHUYECKUX OIBITOB.
oOuTaHus ’ ' Ob6opynoBanue ams
JEMOHCTpaIuU

OIIBITOB.




DKOJIOTHS BUIOB U
MO YJIALAN

0.5

[udposas
nmabopaTopusl o

ouonoruu
(yueHnnyeckas).
DJIEKTPOHHBIN
MUKPOCKOTI.

KomrmuiekT mocypl u
000pyIOBaHUs IS
YUEHHYECKUX OIBITOB.
OOGopynoBanue st
JIEMOHCTpAINH
OTIBITOB.

[udposas
naboparopust 1o
Ouosiorun
(yueHuueckas).
ONEKTPOHHBIN
MHUKPOCKOTI.

DKOJIOTHS COO6H.ICCTB.

OKOJIOTHYECKHE CUCTEMEI

12

0.5

Kommnexkt nocyasl u
o0opynoBaHus AJis
YUYEHUYECKUX OMBITOB.
ObopynoBanue s
JIEMOHCTpAIIHH
OTIBITOB.

Hudposas
naboparopust 1o
ounosorun
(yueHnnueckas).




DJIeKTPOHHBII

MUKPOCKOTI.
10 buocdepa — rmobanpHast 6
IKOCUCTEMA
1 YenoBek U OKpYKaroras 5
cpena
12 PesepBHoe Bpemst 8 1
OBLIEE KOJIMYECTBO YACOB 102 75 75

[10 [TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos HUcnosb3oBanue
JJIeKTPOHHbIE 6
o0opynoBaHust
Ne Hara undgposbie
Tema ypoka Konrpoabnbie IIpakTHyeckue HeHTpa
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE .
padoThbI padoTbI €CTeCTBEHHOHAYYHOI
ecypchbl
PECYP HANMPaBJEHHOCTH
«Touka pocra»
KommiekT nocyzs! u
o0opynoBaHus AJis
YYEHHUYECKHUX OIBITOB.
O6opynoBanue aJis
JIEMOHCTpALUH
buonorust kak KoMruieKcHas
OTIBITOB.
HayKa U KaK 4acTb 1
Hudposas
COBpPEMEHHOT0 00111ecTBa
nabopaTopus o
OHOJIoTHH
(yueHunueckas).
ONEeKTPOHHBIN
MHUKPOCKOIL.
’KuBble cucTeMBbI U UX 1
CBONCTBA
YpoBHeEBas oprann3anus 1
KUBBIX CHCTEM
Ucropus oTKpbITUA U
M3y4YEHUs KIIETKH. 1

Knerounas Teopus




MeTo1bl MOJIEKYIISIPHOM U
KJIETOYHOM OMOJIOTHH.
[IpakTuueckas pabora
«M3yueHnue MeToa0B
KJICTOYHOM OMOJIO0THH
(xpomarorpadus,
anekTpodopes,

g depeHIaTbEHOS
HEHTPUPYTUPOBAHUE,
[TLIP)»

0.5

Komrmuiekt nocyzas! u
o0opynoBaHus AJst
YUEHUYECKUX OIBITOB.
O6opynoBanue aJis
JEMOHCTpALUH
OTIBITOB.

Hudposas
naboparopus 1o
OuosIoTHH
(yuenuueckas).
DNEeKTPOHHBIN
MUKPOCKOII.

XUMHUYECKUHN COCTaB KJIETKHU

Kommnekt nocynel u
o0opyIoBaHUs ISt
YYEHUUYECKUX OIBITOB.
O6opynoBanue st
JIeMOHCTpaluu
OTIBITOB.

Hudposas
naboparopus 1o
Ouoaorun
(yueHuueckas).
DIEKTPOHHBIN
MHUKPOCKOTI.

MunepaiibHbIE BElIECTBa
KJIETKH, UX OMOIOrn4uecKas
poib




Komrmuiekt nocyzas! u
00opy0BaHuUs AT
YYEHUYECKHUX OIIBITOB.

Oprannyeckue BelecTBa Ob6opynoBanue ais
KJIETKH — OeJIKu. JIEeMOHCTpaluu
Jlaboparopnas pabota OTIBITOB.
8 0.5
«Ob6Hapyx)eHHne OEJIKOB ¢ Hudposas
MOMOIIIBI0 KA4eCTBEHHBIX nTabopaTopus 1o
peaKuuii» OuosIoTHH
(yuenuueckas).
DNEeKTPOHHBIN
MHUKPOCKOII.
9 CoiicTBa, KIaccupUKaMs U
¢GbyHKIMN OEIKOB
10 Opranndeckue BelecTBa
KIIETKH — YTJIEBOJIBI
1 Oprannyeckue BelecTBa
KJIETKH — JIUITUbI
KommuiekT nocyzas! n
00opyoBaHUs ISt
HykieMHOBBIE KHACIIOTHI. YYEHHUYECKUX OIBITOB.
JHK u PHK. JIaGopaTopHas Ob6opynoBanue as
12 pabota «VccrnenoBanue 05 JIeMOHCTpaluu
HYKJIEMHOBBIX KUCIIOT, OTIBITOB.
BBIJICJIEHHBIX U3 KJIETOK Hudposas

PAa3IMYHBIX OPraHUu3MOB»)

naboparopus 1o
Ouoaorun
(yuenuueckas).




ONEKTPOHHBIN

MUKPOCKOII.
Crpoenne u pynkuun ATO.
13 Apyrue
HykieozuaTpudocdatTer
(HT®)
CexBenupoBanue JIHK.
14 MeTo bl TEHOMHKH,
TPAHCKPUIITOMHKH,
IIPOTEOMUKH
KowmriekT nocysr u
o0opynoBaHus AJis
YUEHUYECKUX OIBITOB.
O6opynoBanue as
JIEMOHCTpALUH
15 Meroas! CTpYKTYpHOI 05 OIIBITOB.
ouosiorun ’ Hudposas
nabopaTopus o
6uonorun
(yueHunueckas).
DIEKTPOHHBIN
MHUKPOCKOII.
16 Tunbl KIETOK.
[TpokapuoTnueckas KieTka
CrtpoeHnue 3yKapuoTHYECKON KommiexT mocyzast u
17 kieTku. [IpakTnueckas 05 o0opynoBaHus AJs

pabota «/3y4ueHue CBOICTB
KJICTOYHOI MeMOpaHbI»

YYCHHUYCCKUX OIIBITOB.




[ToBepxXHOCTHBI ammapar

O6opynoBanue ais
JIEMOHCTpPAIIUN
OTIBITOB.

Hudposas
nabopaTopus 1Mo
Omooruu
(yuenuueckas).
ONEeKTPOHHBIN
MUKPOCKOII.

18
KIICTKH
KowmriekT nocysr u
o0opynoBaHus AJis
YYEHUUYECKUX OIBITOB.
OnHomeMOpaHHbIE Ob6opynoBanue aJs
OPTaHOU[IBI KIETKH. JIEeMOHCTPAIUN
19 [IpakTnueckas padbora 05 OTIBITOB.
«M3ydeHne 1BUKEHUS ' Hudposas
[UTOTUTa3MbI B nabopaTopus 1Mo
PaCTUTETBHBIX KIETKAX» 6uonorun
(yueHmnueckas).
ONEKTPOHHBIN
MHUKPOCKOTI.
KommiekT nocyzas! n
[TonyaBTOHOMHBIE
o0opymoBaHus AJst
OpPTraHOU[bI KJIETKH:
YYEHHUYECKUX OIBITOB.
20 MUTOXOHJIPUH, TJIACTUIBI. 0.5
O6opynoBanue st
Jlaboparopnas pabota
JIeMOHCTpaLuu

«HccnenoBanue miIa3Moin3a

OIIBITOB.




n AC11J1a3MOJIN3a B
PaACTUTECIIBHBIX KIETKAX»

HememOpanHbie opraHou/IbI

Hudposas
nabopaTopus 1Mo
OuoIoruu
(yueHnuueckas).
DIIEKTPOHHBIN
MUKPOCKOII.

21
KIIETKU
22 Crpoenne u GyHKIUH sIpa
KowmriekT nocysr u
o0opynoBaHus AJis
YUEHUYECKUX OMBITOB.
CpaBHuTenbHas O6opynoBanue st
XapaKTePUCTHKA KIETOK JIEMOHCTpPAINN
93 sykapuort. JlabopaTopHas 05 OTIBITOB.
pabora «3ydueHue ctpoeHus ' Hudposas
KJIETOK Pa3IuYHBIX naboparopus 1o
OpPraHU3MOB» 6uonorun
(yueHunueckas).
ONEKTPOHHBIN
MHUKPOCKOTI.
AccuMUAIAINA U
JTUCCUMMUIISIIUS — JIBE
CTOPOHBI META00IHU3MA.
24 Tunsl 0OMeHa BEIIeCTB.

JlabopaTtopHnas pabota
«M3yueHne KaTaTuTHYeCKOU
aKTUBHOCTH (pepMEHTOB (Ha




pUMepe aMHJIA3hl HIIN
KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep
peaKkuuii KJIETOYHOTO

Kommnekt nocynel u
o0opymoBaHUs st
YUEHUYECKUX OIBITOB.
O6opynoBanue st

MeTabonu3Ma.
JICMOHCTpPAIIUU
Jlaboparopnas pabota P
OTIBITOB.
25 «U3yuenue 0.5
Hudposas
(bepMeHTaTUBHOTO
nabopaTopus 1Mo
pacuierieHus EPOKCHIa
OuosIoTHH
BOJIOPOJIa B PAaCTUTENIBHBIX U
(yuenuueckas).
KUBOTHBIX KIJIETKaX) .
DNEeKTPOHHBIN
MHUKPOCKOTI.
26 benku-akTuBaToOphl U OCIKH- 05
MHTHOUTOPBI ’
97 ABTOTpO(HBIN THIT 0OMEHa
BEIIECTB
28 doTrocuHTE3
Kommuiext nocyzs u
o0opymoBaHuUs AJst
YYEHHUYECKUX OIBITOB.
XemocuHnres. JlaboparopHas O6opynoBanue st
29 pabota «CpaBHEHHE 05 JIEMOHCTPAITIHT
IPOLIECCOB (POTOCHHTESA U ' OITBITOB.
XEMOCHHTE3a» Hudposas

nabopaTopus 1o
Omooruu
(yueHmueckas).




ONEKTPOHHBIN
MHKPOCKOTI.

30

AHa’po0OHBIE OPTaHU3MBIL.
Bupl OpoxeHus.
Jlaboparopnas pabota
«CpaBHEHHE TIPOIIECCOB
OpOKEHHSI U JIBIXaHUS»

Kommnekt nocynel u
o0opymoBaHUs st
YUEHUYECKUX OIBITOB.
O6opynoBanue st
JEMOHCTpAINH
OTIBITOB.

Hudposas
nabopaTopus 1Mo
OuosIoTHH
(yueHuueckas).
ONEeKTPOHHBIN
MHUKPOCKOTI.

31

32

33

AdpoOHBIE OpPraHNU3MBI.
DTanbl SHEPreTHYECKOro
oOMeHa

DHeprust MeMOpPaHHOTO
rpajiieHTa MPOTOHOB.
Cunte3 AT®: pabota
npoToHHON AT®-cuHTa3bI

Peaxinu MaTpUIHOTO
CHHTC3a

34

35

36

Tpanckpununs —
MatpuuHblid cuHTe3 PHK
Tpancmauus u e€ sransl
KonupoBanue aMMHOKHCIIOT.

Posns pubocom B 6GuocunTe3e
Oenka




Opranu3zanus reHoma y

37 MIPOKAPUOT U DYKAPUOT
MonekynsapHble MEXaHU3MBbI
38 IKCIIPECCHH TE€HOB Y 0,5
9YKapHOT
Bupycbl — BHek1eTOUHbIE
(hOpPMBI KU3HH U
39 00JIMTaTHBIC MTAPA3UTHIL. 0.5
[IpakTuueckas padbora
«Co31anue MoIeNIi BUpycCa
BupycHrbie 3a60neBanus
40 YyeJI0BeKa, JKUBOTHBIX,
pacTeHui
Hanorexnonoruu B
41 0,5
OMOJIOTHH U MEJUITIHE
42 JKu3HeHHEBIN IUKIT KIIETKH
43 Matpuunsiii cuntes JJHK
KommuiekT nocyzas! n
00opyoBaHUs IS
YUEHUYECKUX OIBITOB.
O6opynoBanue st
Xpomocowmsl. JTabopatopHas JEMOHCTpAINH
44 pabota «3ydueHnue 05 OTIBITOB.
XPOMOCOM Ha TOTOBBIX ' Hudporas
MUKpOTIperiapaTax nTabopaTopus 1o
ouosorun
(yuenuueckas).
ONEKTPOHHBIN

MHUKPOCKOII.




Komrmuiekt nocyzas! u
00opy0BaHuUs AT
YYEHUYECKHUX OIIBITOB.

O6opynoBanue aJis
JIEMOHCTPAITH
45 JleneHue KJIETKH — MHUTO3 OTIITOB.
Hudposas
naboparopus 1o
Oouooruu
(yuenuueckas).
DNEeKTPOHHBIN
MHKPOCKOII.
KomrmuiekT nocyzas! n
o0opyIoBaHUs ISt
YUEHUYECKUX OMBITOB.
Tuns! knetok. Kapruokunes O6opynoBanue st
u uTokuHe3. JlaboparopHas JEMOHCTpAINH
46 pabota «Habmonenue 05 OIBITOB.
MHTO3a B KJICTKaX KOHYMKA ' Hudposas
KOpeIKa Jyka (Ha TOTOBBIX naboparopus 1Mo
MUKpOTIpEnaparax )» ouosoruu
(yuenuueckas).
DIEKTPOHHBIN
MHUKPOCKOII.
47 Perynsmus >kM3HESHHOTO
[MKJIA KJIIETOK
48 OpranusM Kaxk eMHOE LIeJI0e 0,5




49

Tkanu pacTeHuil.
Jlaboparopnas pabota
«M3ydeHne TkaHen
pacTeHuin»

0.5

Komrmuiekt nocyzas! u
o0opynoBaHus AJst
YUEHUYECKUX OIBITOB.
O6opynoBanue aJis
JEMOHCTpALUH
OTIBITOB.

Hudposas
naboparopus 1o
OuosIoTHH
(yuenuueckas).
DNEeKTPOHHBIN
MUKPOCKOII.

50

TkaHM )XKUBOTHBIX U
yenoBeka. JlaboparopHas
pabota «M3ydyenue Tkanei
KUBOTHBIX»

0.5

Kommnekt nocynel u
o0opyIoBaHUs ISt
YYEHUUYECKUX OIBITOB.
O6opynoBanue st
JIeMOHCTpaluu
OTIBITOB.

Hudposas
naboparopus 1o
Ouoaorun
(yueHuueckas).
DIEKTPOHHBIN
MHUKPOCKOTI.

51

Opransbl. CucTteMbl OpraHoB.
JlabopaTtopHnas pabota
«M3y4eHne opraHos
I[BETKOBOI'O PAaCTEHUS»

0.5

KommnekT nocyer u
00opyIoBaHUS TS
YYEHUYECKUX OMBITOB.




O6opynoBanue st

JIEMOHCTpAINN
OIIBITOB.
Hudposas
nabopaTopus 1Mo
Ouosorun
(yueHuueckas).
ONEeKTPOHHBIN
MHUKPOCKOTL.
52 Ornopa Tena opraHu3MOB
53 JIBI>KEHHE OPTaHU3MOB
54 [Iutanue opraHu3MoB
[TuTaHre TO3BOHOYHBIX
55 ’KHBOTHBIX.
[TumeBapuTenbHas cucremMa
YeJI0BeKa
56 JIpIxaHue OpraHu3MoB
57 JIbIXaHue MO3BOHOYHBIX
KHBOTHBIX U YEJIOBEKa
58 TpaHcopT BEIEeCcTB y
OpPraHu3MOB
KpoBeHocHas cucrema
59 MTO3BOHOYHBIX JKHBOTHBIX H
YeJI0BeKa
60 Brinenenue y opranu3zMoB
61 3amuTa y OpraHu3MoB
62 NmmyHHas cuctema

YCJIO0BCKAa




Paznpaxumocts u

63 pEryJsuus y OpraHu3MoB
I'ymopanbHas perysius u
64 SHJOKPUHHAS CUCTEMA
KUBOTHBIX U YEIIOBEKA
65 @DopMbl pa3MHOKEHUS
OpPraHHU3MOB
66 [TonoBoe pa3MHOXeHUE
67 Meiio3
KowmriexT nocysr u
o0opymoBaHus AJs
YUEHUYECKUX OMBITOB.
I'amerorenes. O6pazoBaHue O6opynoBanue st
Y Pa3BUTHE MTOJOBBIX JIEMOHCTpPAINN
68 kyeTok. JlaboparopHas 05 OTIBITOB.
pabora «3ydueHue ctpoeHus ' Hudposas
MTOJIOBBIX KJIETOK HA TOTOBBIX n1abopaTopus 1o
MUKpOTpernaparax»» OuoJI0THH
(yueHunueckas).
ONEKTPOHHBIN
MHKPOCKOTI.
69 WNHnuBunyansHOE pa3BUTHE 05
OpPraHU3MOB — OHTOTEHE3
70 3akiagKa OpraHOB U TKaHEH
U3 3apOJIBIIIEBHIX JINCTKOB
PocT u pa3ButHe )XMBOTHBIX. KomrnekT mocyisr 1
71 Jlaboparopnas pabota 0.5 o0opymoBaHus st

«BpIsBICHHE IPU3HAKOB

YYCHHUYCCKUX OIIBITOB.




72

73

74

CXOJICTBA 3apObIILIEH

ITIO3BOHOYHBIX XMBOTHBIX»

PasmHoOkeHue u pa3BuTue
pactenuii. JlabopatopHas
pabota «CTpoeHHe OpraHoB
Pa3MHO>KEHHUS BBICILINX

pacTeHu

HCTOpI/IH CTaHOBJICHHUA U
Pa3BUTHA TCHCTUKH KakK

HayYKH1
OcCHOBHbBIE TIOHATHS U
CHMBOJIbI T€HETUKH.

JlaGopatopHnas paboTa

«Jlpo3o¢dumna kak 0ObEKT

0,5

0.5

0.5

O6opynoBanue ais
JIEMOHCTpPAIIUN
OTIBITOB.

[udposas
nabopaTopus 1Mo
Omooruu
(yuenuueckas).
ONEeKTPOHHBIN
MUKPOCKOII.

Kommuiext nmocypl u
000opyI0oBaHUs ISt
YYEHHUYECKUX OIBITOB.
O6opynoBanue ajist
JIEMOHCTpPAINN
OTIBITOB.

Hudposas
nabopaTopus o
6uonorun
(yueHunueckas).
ONEeKTPOHHBIN
MHUKPOCKOTI.

Kommuiekt mocyip u
o0opymoBaHus AJst
YYEHHUYECKUX OIBITOB.




TCHETUUYECKUX Ob6opynoBanue ass
UCCIICIOBAaHHIA» JIEMOHCTpPAIIUN
OTIBITOB.
Hudposas
nabopaTopus 1Mo
Omooruu
(yuenuueckas).
DNEeKTPOHHBIN
MUKPOCKOII.
3aKOHOMEPHOCTH
HACJIIOBAHMSI TPH3HAKOB.
MounorubpumaHoe
CKpEeLIBaHUE.
75 [TpakTudeckas pabora 0.5
"N3y4eHne pe3yapTaToB
MOHOTUOPUIHOTO
CKpEIIUBAaHUS Y
apo3oduisr”
[MuTonoruyeckre OCHOBBI
76 MOHOTHOPHUIHOTO
CKpEIIUBAHUS
AHanusupyroiiee
77 ckpemmuBanue. HenosHoe
JOMHHHUPOBAHHE
JurubpunHoe
CKpEeIHBaHNUE.
78 [IpakTrueckas pabota 0.5

«M3yueHue pe3yibTaToB
JTUTHOPUTHOTO




CKpEIIUBAHUS Y
TPO30(UITBY

79

80

81

[MuTonornyeckre OCHOBBI
TUTUOPUTHOTO
CKpEIIMBaHUS

CLeIIeHHOE HACIEqOBaHUE
MIPU3HAKOB

XpoMocoMHas Teopus
HACJIEICTBEHHOCTHU

82

83

T'enetuka momna

I'enotun kak menocTHas
CHUCTEMa

84

['eneTnueckunii KOHTPOJIb
pa3BUTHS PaCTEHUM,
JKUBOTHBIX U YEJIOBEKA

85

86

87

N3MeHYMBOCTh IPU3HAKOB.
Bunn n3aMeHUYHBOCTH

MoaudukanoHHas
U3MEHUYUBOCTD
BaprannonHsli psaa u
BapHalliOHHAsl KpUBasl.
JlaGopatopHnas pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MoAN(UKAITMOHHON
n3MeHunBOCTH. [locTpoeHue
BapHUaLMOHHOIO psijia U
BapHaIllMOHHOW KPUBOM»

0.5

Kommnekt nocyner u
o0opymoBaHus AJst
YUEHUYECKUX OIBITOB.
O6opynoBanue st
JICMOHCTpAIIUU
OTTBITOB.

Hudposas
nabopaTopus 1Mo




OUOJIOrUU

(yueHnuueckas).
DIIEKTPOHHBIN
MHKPOCKOIL.
I'enoTunuueckas
88 HM3MEHUYHUBOCT.
KomMOunatusHas
H3MEHYNBOCTD
KommuiekT nocyzas! n
000opyI0oBaHUs ISt
YYEHUYICCKUX OIBITOB.
MyrtannoHHas O6opynoBanue st
H3MEHYHUBOCTb. JEMOHCTPALTH
89 [TpakTuueckas pabota 05 OIIBITOB.
«Mytauuu y npo3oduisl (Ha ' Hudposas
TFOTOBBIX nabopaTopus 1Mo
MUKpOTIpEnaparax )» ouosorun
(yuenuueckas).
DNEeKTPOHHBIN
MUKPOCKOII.
3aKOHOMEPHOCTH
90 MYTaIMOHHOTO IpoIecca.
OnureHeTHKa U
SIHUT€HOMHKA
I'eneTnka yenoBeka.
o1 [IpakTnueckas pabora 05

«CocTaBiIeHIE U aHaJIN3
POIOCIOBHOI»




MeTtoapl METUIIMHCKON

92
TeHETUKH
3HaYeHUE MEIUIIMTHCKON
TCHETUKH B
93 MPEIOTBPALICHUH U JICUCHUN
TCHETUYECKUX 3a00JIeBaHMIA
YeloBeKa
OCHOBHBIC TTOHSTHS
cenekuuu. JlaboparopHas
94 pabota «/3y4deHre copToB 05
KYJIBTYPHBIX PACTCHHH U '
MOPO/I TOMAIITHUX
KUBOTHBIX)»
KommuiekT nocyzas! n
o0opyIoBaHUs ISt
YUEHUYICCKUX OIBITOB.
O6opynoBanue st
MeTobI CeNneKIMOHHON JEMOHCTpAINH
95 pabotsl. JlabopaTopHas 05 OTIBITOB.
pabota «3y4yeHre MeTo10B ' Hudposas
CEJICKIIMH PaCTCHHI» naboparopus 1Mo
ouosorun
(yuenuueckas).
DIIEKTPOHHBIN
MHUKPOCKOII.
JocTmkeHus celeKuu
96 pacTeHUH U KUBOTHBIX.

[TpakTrueckas pabota
«IIpuBHBKa pacTeHU»




CoxpaHeHnue, n3y4eHue u

97 HCIIOJIH30BaHUE 1 0,5
TeHETUYECKUX PECYpPCOB
KomrmuiekT nocyzs! u
o0opymoBaHus st
YUEHUYECKUX OIBITOB.
O6opynoBanue st
buortexHonorus kak Hayka u
JEMOHCTpALNH
OTpaciib MPOU3BOJICTBA.
OTIBITOB.
98 [TpakTrueckas pabota 1 0.5
Hudposas
«3yueHne 0ObEKTOB
naboparopus 1o
OMOTEXHOIOTHI
OuosIoTHH
(yuenuueckas).
ONEeKTPOHHBIN
MUKPOCKOII.
99 OcHOBHbIE HaNpaBICHUS 1
CUHTETHUYECKON OMOJIOTHUN
XpOoMOCOMHas ¥ TeHHAS
100 P 1
WHXEHEepUs
MenunuHckue
101 A 1 0,5
OMOTEXHOJIOTHHI
PesepBHbIii ypoK.
102 [ToBTOpenme, 0600MIEHNE, 1
CHCTEMaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB
- 102 5,5 13.5

I10 ITPOT'PAMME




11 KJIACC

KosmuecTBo yacos Hcnoab3oBanue
DJIeKTPOHHbIE S —
Ne T Hara uudgposbie
n/n eMa ypoxa Bcero Konrpoanueie  Ipaxruueckue u3yuyeHusi oOpa3oBaTejbHbIE tenTpa .
padoThbI padoThbI pecypebr €CTeCTBEHHOHAYYHO
HANPABJIEHHOCTH
«Touka pocra»
1 OBoJIIOLIMOHHAs Teopus Y. 1
JlapBuHa
9 JBH>KyIlHe CHIIbI 3BOJIIOLUH 1
BHUJ10B 110 Y. J[apBuHYy
Bbopr0a 3a cymecTBoBanme,
3 €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
dopMuUpoBaHUE
4 CUHTETHUYECKOHN TeOpHUn 1
HBOJIIOLIUN
OTaIbl 3BOIIOIMOHHOTO
5 IpoLecca: MUKpPOIBOJIIOLINS 1
Y MaKpO3BOJIIOIHS
[Monmynsums —
6 3JIeMEHTapHas eIMHUTIA 1
IBOJIIOLIUN
3aKOH reHEeTHYECKOTO KommuiexT nocyasl u
- paBHOBecus Jx. Xapau, B. 1 05 o0opynoBaHUS IS

Baitn6epra. JlaboparopHas
pabota «BrisiBIeHHE

YUCHUYCCKHX OIBITOB.




W3MEHUYUBOCTH y 0CO0ei
OJTHOTO BHIa»

DOnemeHTapHbIe (HaKTOPHI
HBOJIIOLIUU

OddexT ocHoBaTENS.

OddexT OyTHIIOYHOTO
TOPJIBIIIKA

0,5

ObopynoBanue Jyist
JIEMOHCTpAIHH
OTIBITOB.

Hudposas
nabopaTopusl o
ononoruu
(yueHuueckas).
DIIEeKTPOHHBII
MHUKPOCKOTI.

10

Murpauuu. M3onsaumun
MOIYJISIAN:
reorpaduueckas,
OHoJIoruyecKast

11

EcrecTBennsbIit oTO0p —
HarpasJsomui Gaxtop
IBOJTIOIINH

12

13

[TomoBoit oT6Op

[IpucnocobaeHHOCTH
OpPraHU3MOB KakK pe3yJbTar
MHUKPOABOJIOIHH.
JlaGoparopHas paboTa
«M3ydenne apomopdo30B 1
WMOAJANTAlMN y paCTeHUM
Y )KUBOTHBIX)

0.5

KomruiekT mocypl u
o0opynoBaHUS st
YUEHHYECKUX OIBITOB.
ObopynoBanue s
JICMOHCTpAIHH
OITBITOB.




[Tpumeps! npucnocobaeHuit
y OPraHu3MOB:

[udposas
nmabopaTopusi o

ouonoruu
(yueHuyeckas).
DJIEKTPOHHBIN
MHUKPOCKOTI.

Kommekt MoCyabl 1

o0opynoBaHus AJis
YUYEHUYECKUX OMBITOB.

MOP(OJIOTHYECKHE,
pd Oo0opynoBanue st
(bu3noIOrHUECcKueE,
JIEMOHCTpAINH
OMOXHMUYECKHUE,
OTIBITOB.
14 MIOBEJICHUECKHE. 0,5 0.5
[udposas
JlaGopaTtopHnast pabora
naboparopust 1o
«[Ipucnocobnenns
Ouosiorun
OpPTaHU3MOB U UX
(yueHuueckas).
OTHOCHUTEJIbHAs 5
ONEKTPOHHBIN
1E1eCO00Pa3HOCTh)»
MHUKPOCKOTI.
KommirekT nocyas! u
o0opynoBaHus AJis
YUEHHUYECKUX OIBITOB.
Bupn, ero xpurepuu u
ObopynoBanue s
cTpyKkTypa. JJabopaTopHas
JI€MOHCTpaIuu
15 pabota «CpaBHEHHE BUIOB 0.5
OIIBITOB.
10 MOP(}OIOTHIECKOMY
Hudposas

KPUTEPUIO»

naboparopust 1o
ounosorun
(yueHnyeckas).




DNEeKTPOHHBIN

MHUKPOCKOTI.
16 CrpykTypa BUaa
17 Bunoobpa3oBanue kak
pe3ysIbTaT MHKPO3BOJFOIINN
CBs13b MUKPOIBOJIIOIIUHU 1
18 P 05
STUIEMUOJIOTUH
KomrmuiekT mocypl u
o0opymoBaHUs IS
YYCHUYECKUX OIBITOB.
O6opynoBanue JyIs
MakposBonronus. JIEMOHCTpALUU
19 [TaneoHTOMOTMYECKHE OIIBITOB.
METOJIbI U3yUYCHHS [Mudposas
9BOJIIOLIUH naboparopusi o
ouonoruu
(yueHuueckas).
DIIEeKTPOHHBII
MHUKPOCKOTI.
KomruiekT mocyapl u
o0opynoBaHUS st
YYIEHUYECKUX OMBITOB.
Oo6opynoBanue mis
buoreorpaduyeckue by
JIEMOHCTpAIHH
20 METO/IBI H3y9YCHUS
OIIBITOB.
IBOJTIOIUH
Hudposas

nabopaTopHus 1o
ounonoruu
(yueHnuueckas).




DNEeKTPOHHBIN
MHKPOCKOII.

Kommnext nocyasl u
o0opymoBaHUS IS
YYEHUYECKUX OMBITOB.
ObopynoBanue Jyist

OMOPHOJIOTrHYECKHE U JIEMOHCTpALMH
91 CPaBHHUTEIBHO- OIIBITOB.
MOP(}HOJIOrHUECKHUE METOIbI [udporas
U3YUYCHHSI SBOJTIOLIUU nadopatopusi 1o
ouoJIoruu
(yueHnuueckas).
DIIeKTPOHHBII
MHUKPOCKOTI.
KomruiekT mocyasr u
000OpyIOBaHUS JIsI
YYIEHUYECKUX OIBITOB.
Oo6opynoBanue s
MonexynspHo- Py.
JIEMOHCTpAIIHH
TeHETUUECKHE,
OITBITOB.
22 OMOXUMHUYECKUE U
[udposas
MaTEMAaTHYECKUE METOIEI
nabopaTopus 1o
W3YYEHUS IBOIOIHH
ouoornu
(yueHuueckas).
DJIEKTPOHHBIN
MHUKPOCKOTI.
OO01111e 3aKOHOMEPHOCTH
23 P 0,5

9BOJJIIOIIMH




AJlanTuBHas pajguanus.

24 HepaBHOMEpHOCTH TEMIIOB
SBOJIIOIINH
Hayunsble runoressl
25 MIPOUCXOKICHUS )KU3HU Ha
3emie
26 JloHayuHbIe IpeACTaBICHUS
0 3apPOXKICHUU KU3HU
97 OcHOBHBIE 3TaIlbI
HEOPraHUYECKOM 3BOIOIUU
28 I'unotessl 3apokaeHus
KU3HU
KomrmuiekT mocyasl u
000pyIOBaHUS ISt
YYIEHUYECKUX OIBITOB.
Hcropus 3emin 1 METObI O6opynoBanue st
e€ m3yuenus. JlabopaTopHast JIEMOHCTpAIIHH
29 pabota «3yuenue u 05 OTIBITOB.
OTHMCaHNE UCKOAeMbIX ' [udposas
OCTaTKOB JIPEBHHX naboparopusi 1o
OpPTaHU3MOBY ounonoruu
(yueHnnyeckas).
DNEeKTPOHHBINA
MHUKPOCKOTI.
30 HavanbHbie sTamnsl
OpTaHUYECKOH IBOJIOIUU
31 DBOJIONHS DYKAPUOT 0,5




KommutekT nocyas! u
000pyI0BaHUS IS
YYEHUYECKUX OIBITOB.

OCHOBHBIE 3TaITbI YBOJIOIUH Oo0opynoBanue st
PacTUTEIHLHOTO MHpA. JIEMOHCTpAIHH
32 [IpakTuyeckas pabora 05 OTIBITOB.
«M3yuenne 0coOeHHOCTEM ' [udposas
CTPOCHUS PaCTCHUH pa3HBIX nabopaTopusi 1Mo
OTJIEIIOB) ouosorun
(yueHuueckas).
DNEeKTPOHHBIN
MHUKPOCKOTI.
33 OCHOBHBIE 3TaITBI YBOJIOIIH
KHBOTHOT'O MHpa
Komrutekt mocynsr u
000OpyIOBaHUS JIsI
YYCHUYECKUX OIBITOB.
O6opynoBanue st
DBOJIIOIUS KUBOTHBIX.
JIEMOHCTpAIHH
[IpakTuueckas pabora
. OTIBITOB.
34 «M3ydyenue ocobeHHOCTEH 0.5
[udposas
CTPOEHUS TTO3BOHOYHBIX
nabopaTopus 1o
YKHUBOTHBIX»
Ouosiorun
(yueHuueckas).
DJIEKTPOHHBIN
MHUKPOCKOTI.
35 PazBuTHe xu3HU Ha 3emie

0 3paM U Mepuoiam




36

MaccoBble BBIMUPAHUS —
9KOJIOTUYECKHUE KPU3UCHI
IPOILLIOTro

37

CoBpeMeHHbIN
JKOJIOTUYECKUM KPU3UC, €ETO
0COOEHHOCTH

38

39

CoBpeMeHHas cuctema
OPraHUYECKOTO MPOIILIIOTO
OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIIbL
OpraHnu3mMoB

0,5

40

AHTpOI10JIOTHS — HayKa O
YesloBeKe

41

42

PazButne npeacrasieHuit o
IIPOUCXOXKICHUN YeIIOBEeKa

MecTo yenoBeka B CUCTEME
OpPraHNYeCKOTo MUpa.
JlaGoparopHas paboTa
«M3ydyenne ocobeHHOCTEH
CTPOCHUSI CKeJIeTa YeIIOBeKa,
CBSI3aHHBIX C

PSIMOX OKJICHAEM)

0.5

43

44

JIBHKyIIME CUIIBI
aHTPOIIOTEHE3a

CooTHolIeHUE
OMOJIOTUYECKHUX U
COLMAIBHBIX (PaKTOPOB B
AHTPOTIOTEHE3e




OCHOBHBIE CTaaUU

45
aHTpOIOreHe3a
46 [Taneoreneruka u
MaJIeOreHOMUKA
47 DBOJIIOIUS COBPEMEHHOTO
yelioBeKa
Yenoseueckue pachl.
48 [TpakTrueckas pabota
«M3yueHne 3KOJOTUIECKIX 05
aJlanTalnui 4eIoBeKa»
49 MexaucuuIIMHapHbIE
METOJTbI AHTPOTIOJIOTUH
50 3apoxJeHne U pa3BUTHE
9KOJIOTHU
KomruiekT mocyasl u
o0opynoBaHUS AJIs
YUYEHUYECKUX OMBITOB.
MeTo/TbI KOJIOTHH. Obopynosanne st
JlaGopaTtopHnast pabota AEMOHCTpatiin
51 «M3yueHne METOI0B 0.5 OTIBITOB.
IKOJIOTHYECKHUX Hugposas
HUCCIIENOBAHUIN AaGopaTopw Mo
ounonoruu
(yueHuueckas).
ONEeKTPOHHBIN
MHUKPOCKOTI.
59 3Ha4YeHHE 3KOJIOTMYECKUX

3HAHUH JUIT YeIOBEKA




53

Okonoruyeckue HaKTopsl

54

55

56

AbGuotnueckue GakTopHbI.
CBeT KakK 3K0JIOTHYeCKUit
dakrop. JlabopaTopHas
pabora «BpIsiBiIeHUE
MPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO
CBETa»

AOuoTtnyeckue (HaKTopsl.
Temmepatypa kax
AKOJIOTUYECKUM (PaKTop.
JlaGopaTtopHnast pabota
«Bp1sBIEHUE
npucnocoO1eHni
OpPTraHU3MOB K BIUSHUIO
TEeMIIepaTypbI»

AbuoTtnueckue GpaxkTopsl.
BnaxnocTs kak
IKOJIOTHUYECKUH (HaKTOop.
JlaGopaTtopHnas pabota

0.5

0.5

0.5

KomrmuiekT mocyapl u
o0opynoBaHUS IS
YYEHUYECKUX OMBITOB.
ObopynoBanue Jyist
JIEMOHCTpPAIIAH
OITIBITOB.

Hudposas
nabopaTopusl 1Mo
ouonoruu
(yueHuueckas).
DNEeKTPOHHBIN
MHUKPOCKOTI.

KommiekT nocyzas! u
o0opynoBaHus AJis
YUEHHYECKUX OITBITOB.
O6opynoBanue st
JIEMOHCTpAIHH
OTIBITOB.

[udpoas
nabopaTopus 1o
Ouosiorun
(yueHuueckas).
ONEeKTPOHHBIN
MHUKPOCKOTI.

KomruiekT mocypl u
o0opynoBaHUS st
YUCHHUYCCKHX OIBITOB.




«AHaroMuyeckue
0COOEHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS

Cpenpl oouTanus

ObopynoBanue Jyist
JIEMOHCTpAIHH
OTIBITOB.

Hudposas
nabopaTopusl o
ononoruu
(yueHuueckas).
DIIEeKTPOHHBII
MHUKPOCKOTI.

57 0,5
OpPTaHU3MOB

58 buonornueckue puTMbI

59 Kuznennsie Gpopmer
OpPTaHU3MOB

60 buotnyeckue pakTopsl
3HavyeHne OMOTUYECKUX

61 B3aUMOJICUCTBUI 11
CYIIIECTBOBaHMS OPTaHU3MOB
B cpejie OOUTaHUs

62 DKOJOTHYECKHE
XapaKTEPUCTUKH TOMYJISIIHA
OcHoBHBIE TIOKa3aTeNN

63 TOMYJISIIIAH: YUCIIEHHOCTb,
IUIOTHOCTB, BO3pAacTHAS U
TI0JIOBasi CTPYKTYypa

64 OcHoBHBIE TIOKa3aTeNN

MONYJISILIUK: POKIAEMOCTbD,




IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

DKOJIOrHYECcKasi CTPYKTypa

65
HOMYJISIIH
66 JluHaMuKa nonyJssiiuy u eé
peryssmus
Kpussie pocta yncieHHOCTH
67 nomyssituu. Kpubie
BbDKUBaHMS
KommutekT nocyas! u
o0opymoBaHUS JIIsS
YUEHHYECKUX OIIBITOB.
O6opynoBanue ams
DKosoruyeckas HuIIa BUAA. JIEMOHCTpaIuu
68 JlaGoparopHas paboTa 05 OTIBITOB.
«[Ipucnocobnenus cemsH ' [Mudposas
pacTeHH K pacceneHuIo» nabopaTopusl 1o
ouonoruu
(yueHnuyeckas).
DIIEeKTPOHHBII
MHUKPOCKOTI.
69 Bun kak cucrema
MONYJIALAN
70 3aKOHOMEPHOCTH MOBEJCHUS
Y MUTPALUi )KUBOTHBIX
71 Co00111ecTBO OpraHu3MOB —

OHOLIEHO3




72

DKocucrema Kak OTKpbITast
cucrema

73

74

75

Kpyrosopor BemiecTs u
IIOTOK SHEPTUU B
IKOCUCTEME

OcHOBHBIE IIOKA3aTeIH
9KOCHCTEMBI

DKOIOTHYECKHE IMUpaMU bl

76

77

78

N3menenust cooOIecTs —
CYKIICCCHH

[TpupoaHbIE 3KOCHCTEMBI.
DKOCHUCTEMBI 03€P U PEK.
DKocucTeMsl MOpel U
OKEaHOB

[TpuponHbIE SKOCUCTEMBI.
OKOCHUCTEMBI TYHJIP, JIECOB,
CTeneu, MyCThIHb

79

AHTpPOIIOTE€HHBIE
9KOCUCTEMBI

80

YpO0IKOCHCTEMBL.
[TpakTnueckas pabora
«/3yueHne u onucaHue
ypOOIKOCUCTEMBI

0.5

81

3aKOHOMEPHOCTH
(dhopMHUpPOBaHUSI OCHOBHBIX
B3aNMOJICHCTBHH
OpPraHU3MOB B KOCHCTEMax




Mexanusmbl BO3A€HCTBUA
3arpsA3HCHUIN pa3HbIX TUIIOB
Ha cCyOOpraHUu3MEHHOM,

82 OpraHU3MEHHOM,
MOMYJISILIUOHHOM U
HKOCHCTEMHOM YPOBHSIX
buocdepa —

83 oOmernaneTapHas
o0osiouka 3emiu

84 VYuenue B. U. BepHaackoro
o ouocdepe

85 3aKOHOMEPHOCTHU
CYIIECTBOBaHHS OHOCHEPHI

86 KpyroBopotsl BemiecTs u
OMOre0XUMHUECKUE IUKIIBI

87 30HaNbHOCTH OUOCHEPHI.
OcHoBHbBIE OMOMBI CYILIN

88 YcroitunBocTh 61ochepsl

89 DKOJIOTUYECKHE KPU3HUCHI U
WX PUIUHBI

90 BosaelicTBue yenoBeka Ha
ouochepy
AHTpPOIIOT€HHOE

91 BO3JICHCTBHUE HA
paCTUTENBHBIN U KUBOTHBIN
MUD

92 Oxpana mpupos!




93

OcCHOBHBIE IPUHIIUIIBI
YCTOHYHBOTO Pa3BUTHS
YeJI0BEYECTBA M IIPUPO/IBI

94

Pammonansnoe
MIPUPOAOIIOIBb30BAHUE U
COXpAHEHHUE
OHOJIOTUYECKOr0
pazHooOpasus 3emiu

95

O6006menne o Teme
«MuKpo3BOIIOLUA U €€
pe3yJIbTaThl»

96

97

98

O060011IeHNE IO TEME
«Maxkpo3Boronus u €
pe3yabTaThI»

O06o0mIeH e IO TeMe
«[IpoucxoxaeHue u
pa3BUTHE KHU3HH Ha 3eMIIe)
O06o0mIeH e IO TeMe
«[IpoucxoxaeHne yeaoBeKa
— aHTPOIIOTEHE3»

99

O00011eHME 110 TEME
«KoJI0THS — HayKa O
B3aMMOOTHOIIEHUSX
OpPTraHU3MOBY

100

O00011eHME 10 TEME
«Opranusmsl 1 cpeaa
oOHUTaHUS»




O00011IEHIE TT0 TEME

101 «IKOJIOTUSI BUIOB U 1
TIOMYJISIIIA
O06o01IeHHE 110 TEME
102 «buocdepa — rmodanpHas 1
HKOCUCTEMAa»
OBIIEE KOJIMYECTBO YACOB 102 75 75

[10 ITPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonornueckue cucTemMsl U IPoLIECChl; yriayOiaeHHoe o0yuenue, 10
kiacc/ TepemoB A.B., [letpocosa P.A. O06miecTBO ¢ orpaHUYCHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buosiorus. buonornueckue cucteMsl U IPOLIECCHI; yriayOiaeHHoe o0yyenue, 11

knacc/ TepemoB A.B., IletpocoBa P.A. O011ecTBO ¢ orpaHUYeHHON

oTBeTcTBeHHOCTHIO « 1Ol MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

BubimoTeka 3JIeKTPOHHBIX HATJISAHBIX U YYeOHBIX mocoouin Www.edu. rt.ru
DIeKTpoHHBIEC TocoOust onbanorexku «Kupumn u Medoauii».
htpp://www.alhimik.ru

htpp//www./schoolchemistry.by.ru
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