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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yduebHOMY mpeamery "buomnorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuyHble ipeaMeTh». CornacHo nonoxeHussiM @I'OC COO npoduinbHbie ydyeOHbIE
OpeaAMEThl, H3ydyaeMble Ha yriayOJEHHOM ypOBHE, SBISIIOTCS  CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHUX Yy4eOHBIX MPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus” 1aér npeacraBieHue o 1eu
U 337la4ax M3y4yeHus y4yeOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE,
ompenenser o0s3aTeabHOe (MHBapUAHTHOE) TMPEIMETHOE COJEp)KAHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0OCOOEHHOCTEN oOyyJaromuxcs. B mporpamme o 6noioruu peain3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBAaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PCHHS,  IKOJOTHUYECKOTO
MBIIIUICHUS, IPEJICTABICHUN O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel MpupoaHoi cpeae. B mporpaMmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUIaHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHMIO COJIEpPIKaHUS
OMOIOrMYECKOro 00pa30BaHMsI Ha YPOBHE CPEAHETO 001IEero o0pa3oBaHMUsL.

VY4eOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro o0Imero oopa3oBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIIKOJIC 1 OPUEHTHPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOU OMOJIOTHH, SMOPUOJIOTHN U OMOJIOTUH PAa3BUTHSI, TCHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHUS COCTaBIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJYy4aroT pa3BuThe. Tak,
pacuIMpeHbl U YyriayOJeHbl OHOJOTUYECKUE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI IS MOCIEIYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4aroTcCsi CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIC JJI KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYEeCKOro pa3Hoo0pasus miaHeTsl. Tak, B 10 kilacce n3ydarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pPa3BUTHS, TEHETHUKUW U CEJICKIIMU, OMOTEXHOJIOTUH W CHHTETHMYECKOW OMOJIOTHH,
AKTyaIM3UPYIOTCS 3HAHUS OOYyYaromuxcsi Mo OOTaHWKE, 300JIOTHH, aHATOMUH,
¢dbusunonioruu yenoeka. B 11 kiacce uzydarorcsi HBOIIOIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
OOYYarOIIMMUCST OMOJIOTUYECKUX TEOPUI M 3aKOHOB, HJICH, IPUHIIUIIOB U TIPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOU KapTUHBI MUpPA, 3HAHUH O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, TPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[s
pa3BUTHS U TONJEPKAHUS HMHTEpeca OOydJaroIuXcs K OHOJOTMHM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WJIM MHOM 00J1aCTH OUOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILlIEHUE BAXKHEUIITNX OMOJOTHYECKUX M SKOJOTHUYECKUX POOIIeM.

Lenb n3yuenus yueOnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHW3alMK >KUBBIX CHCTEM pa3HOTO paHTra © NPHOOpPETECHUE YMEHHM
UCIIONB30BaTh 3TH 3HaHUA B ()OPMUPOBAHMM MHTEpEca K OMpEIeIEHHON o0nacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayOon€HHOM ypOoBHE 00€CTIeUnBACTCS PEIICHUEM CIICIYIONTUX 3a7a4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUH, MHOT00Opa3uM U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMHU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJEKYISIpHOU U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIoAeHHE, U3MEPEHHE, OKCIIEPUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHMSIMHU: CAaMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBaTh M HCMOJBb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU U  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npodrtakTHKA WHGEKITMOHHBIX 3a00JeBaHNl, TpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HaAYUHBIE OTKPBITHUS B 00J1aCTH OMOJIOTHH,

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTATBLHBIX UCCIICI0OBAHUM,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON IPAaMOTHOCTH, OOIIEH KyJIbTyphl IOBEACHUS B PUPOJIC; MHTETPALIUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyJaroImMMHCS  KOMIIETEHTHOCTH B pallMOHAIbHOM
PUPOAOTIOIB30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdepnl), COXpaHEHUU COOCTBEHHOTO 3JI0POBbSI U 3J0POBbA
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/laHM€  YCJIOBMM  JUIsI  OCO3HAHHOTO  BbIOOpa  0OyyaroluMuUcs
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayoneMy Ipo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTUU Ha YrITyOJIeHHOM
YPOBHE CpeaHero oo0miero oopasosanusi, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCS. ¢ YYETOM CHenu(UKU €ro COJEp)KaHHWs W HaNpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTHdeckux pabot. Takxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENAeTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM M U3y4aeMble UMM TPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIIBHOCTA YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

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. Tumodees-Pecosckuii, k. Yorcon, . Kpuk, /I. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTb M IEIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIMOHHO-BUIOBOM, YKOCHUCTEMHBIMN
(buoreoneHoTnyeckuit), Ouochepuswiii. Ilporecchl, TpPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yuenne >kuBBIX cucTeM. Meroasl Ouosiornueckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuupr u cxembl: «OCHOBHBIC TPHU3HAKK KU3HW», «buomormdeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alMH KUBOU
npuposib», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
U3MEPEHUN, DKCIIEPUMEHTOB.

Tema 3. buoJsiorusi KieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAWMHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHbIE TMOJOKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM ¥ KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOIUS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUECHBIX aTOMOB, Mud@epeHInanIbHOe
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOIIUID.

O6opynoBaHuEe: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaThl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOpPHUTEIISI, PEAr€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIICTKH,
TerIoperysiuud. MuHepanbHbIe BEIlIeCTBa KIETKH, X Ouosiornueckas pojb. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Opranuyeckne BelllecTBa KIETKUA. buonormyeckue mnonauMmepsl. benkwu.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKOoBOM MosieKyibl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



YraeBoasl. MoHOCaxapuibl, AUCaXapuabl, OJIUTOCaXapu/Ibl U OJIHCaAXapUIbI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouibl. buonorudeckue ¢GyHKIAA
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMoONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. Komnviomephwiii ouzaun u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptperst: JI. [Tomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneeHne XMuMAYECKUX JIEMEHTOB B HEXKUBOU ITPUPOIELY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYbD», «CTpoeHHE MOJIEKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbl KJIETOK: JyKapuoTHUecKas U TpokapuoTuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

CtpoeHre mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOLIEHO3aX.



Crpoenue u GyHKIIMOHUPOBAHUE dYKAPUOTHIECKON KIeTkH. [Ima3zmarnueckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCToOpT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: nmaccuBHbIN (Audy3us, ooneraéHnas
nuddys3ust), akTUBHBIM (TIEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TPaAHCIIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpuii-KaqueBoro Hacoca. DHJIOIUTO3:
MUHOINTO3, (aronuro3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJICTOYHOW CTEHKHU pacTEeHUM, rpruOoB.

[Murornasma. [{uto3onb. Lutockener. JIBuxenue nuuroruiazMel. OpraHou bl
kJeTkr. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marnueckas cetb (I11C),
anmmapat [ oNlbIXH, JHU30COMBI, HX CTpoeHHe u (QyHKIUU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHOUJOB KJiIeTKH. CTpOoeHHUE TpaHYJSIPHOIO PETHUKYIyMma.
Mexanusm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuit (arpanyyisipHbIN) SHAOIIA3MATHYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KIeToK. Kietounsiid cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOWIBI  KJICTKH:  MHTOXOHJPHH,  IIJIACTHJIBI.
Ipoucxoscoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne v (yHKIIMM MHUTOXOHIpuiM u miactun. [lepBuunsie,
BTOPUYHBIC U CIIOXKHBIC IIACTU/IBI (POTOCUHTE3UPYIOIINX FYKAPUOT. XJIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHoOuI0B KJICTKH. Pubocomsi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
nentp. CTpoeHWe U JBWKEHHWE JKIYTUKOB W PECHUYCK. MUKpPOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. Ob6osnouka siipa, XpoMaTUH, KapuoIia3Ma, SIAPBIIIKA, UX CTPOCHHUE U
bynkuuu. SnepHbiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpOMaTHHA — THUCTOHBL. /{unamuka s0epHoU 00010uKu 6 mumose. AHoephbiii
mpaucnopm.

Kinerounbie BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKaApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.



Tabmuupr u cxembl: «CTpoeHHE SYKApUOTHYECKON KieTkm», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOW  KJIeTKn», «CTpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHne MPOKApUOTUUECKON KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTsl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

JlaGopaTtopnass pabora «l3ydyeHue CTpOEHUSI KIETOK Pa3IUUYHBIX
OpPTaHU3MOBY.

JlabopaTtopnasi padora «lccnegoBaHue IIa3MoyiM3a W JAEIUIA3MOJU3a B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUJIISALINS U TUCCUMWIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHbIi. YyacThe KHUCIOpoJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrneueHne KieTku: rmnpeBpamieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHUYECKUX KaTaiau3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nUeMeHmbl U NUSMEeHMbl peakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoLecce
dotocunrteza. CretoBasi u TeMHOBas Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XEeMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Bujsl Opoxxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BaHUE YEJOBEKOM. AHa’poOHbIE MHMKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
npoleccax ononorunyeckoro okucienus. {uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduerma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. IlpenmyrecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepea aHadpoOHbIM. D (HEKTUBHOCTH IHEPIETUUECKOTO OOMEHA.

JleMoHCTpanun



[Toptpetsr: Jx. Ilpuctin, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTETHUECKUN 00Men», «brnocuHTe3
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME AJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalasbl).

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Tema 7. HaciiencrBeHHass uHGoOpMalnus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CHHTE3a. Peanusanusa HacneacTBeHHON MHbopmanuu. [ eHeTnyeckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwmmnsl
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHu3alus reHoma y
MPOKAPUOT U DYKApHUOT. Perynsiiius akTUBHOCTHM T€HOB y TpokapuoT. ['mmoTesa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
sykapuom. Ponb xpomamuna 6 pezynsyuu pabomsl 2enog. Perynsius 0OMEHHBIX
MPOILIECCOB B KileTKe. KileTOuHbIN roMeocTas.

Bupycbl — HekseTouHble (OPMBI KU3HU U 00JIUTaTHBIC MMapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuszHeHHbIl YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHsbie 3a00sieBaHus YenoBeka, )KMBOTHBIX, pactenuii. CITM ][, COVID-19,
COITMAIbHBIE U MEUIIUHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayus u ananuz b6oarvuux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ipoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbos, /. Y. UBaHOBCKUIA.

Tabmunpl u cxemel: «buocunrtes Oenkay, «['enernyeckuit kom», «Bupyce,
«bakTepuodarmy.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU



Knetounsnii mukn, ero mnepuonsl W perymsauus. Wutepdaza m muros.
Oco0eHHOCTH TPOLECCOB, MpoTeKaroumx B uHTEepdasze. [loaroroBka KIETKH K
nenenuto.  [Ipecuntetmyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
HOCTCUHTETUYECKUN (IPEMUTOTUYECKUI ) IEPUO]IbI UHTEP(A3BL.

Marpuunsiii cunte3 JIHK — penmukanms. [lpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUICIBHOCTD.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Temomepsl u

TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWJHBIA W
rariougHblid  Habopbl  XpoMocoMm. ['omonoruunbie XpomMocoMmbl. [lonoBbie
XPOMOCOMBI.

Jenenne kietkn — MuTo3. CTaguyu MUTO3a U MPOUCXOISIIME B HUX IIPOLECCHI.
Tunbel Muto3a. Kapuoknnes n nutokunes. buonornyeckoe 3HayeHuEe MUTO3a.

Perynsinus MUTOTHYECKOrO IUKIA KIETKHU. [IporpamMmmupyemasi KieTouyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHaJIbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, ougpgpepenyuposku, cmapenus u eubenu kiemok. «lLlugposas
Klemkay» — buoungopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MmuT03», «CTpoeHwHe
xpomocomy, «Pemmmkamusa JJHK».

OOopynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathbl: «MHUTO3 B KJIeTKax
KOpELIKa JIYKa».

JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEIEATEIHbHOCTH OJHOKIETOYHBIX OPraHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHbIE I'pUObI, OJHOKIETOYHbIE BOJOPOCIH, IPYrUe
npotucthl. KosloHnanbHble OpraHu3MBbl.

B3anMocBsA3p 4acTeli MHOIOKJIETOYHOI'O OpraHu3ma. TKaHW, OpraHel WU
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Txanu pacteHuii. TUTIBI paCTUTENLHBIX TKAHEW: 00pa3oBaTeIbHAas!, TOKPOBHAS,
MPOBOJIALIASI, OCHOBHas, MexaHuudeckas. OCOOCHHOCTHM CTpOeHHUs, (QPYHKIUN u
pAacHoJIOKEHUS TKAHEN B OpraHax PacTCHUM.

TKaHU KUBOTHBIX M YEJIOBEKA. THWIbI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEbHAS, MbIeYHasi, HepBHasg. OCOOCHHOCTH CTpOeHUS, (PYHKIUH W
PACIIOJIOKEHUS TKAHE B OpraHax *KMBOTHBIX U YEJIOBEKA.



Opranbl. BeretaTuBHbIE M TE€HEpAaTUBHBbIE OpraHbl pacTeHuil. OpraHsl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U 4esoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII 1 BHYyTpeHHUN cKelleT. CTpOEHNE U THUIIbI
COEIMHEHUS KOCTEM.

JIBrokeHue  OpraHm3MoB.  JI[BM)KEHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
aMEO0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBI M HAcTHH. JIBMKEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

[Iutanue opranu3mMos. llornomienue Boapl, yIJIIEKUCIIOTO Ia3a U MUHEPAIbHBIX
BelIeCTB  pacTeHussMu.  [Iutanme  KuMBOTHBIX.  BHyTrpumosoctHoe m
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENBI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue «xuBOTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas NOBEPXHOCTD.
’KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MexaHu3M BEHTWISUHMM JIETKUX y NTUL U
MieKkonuTaromux. Perymsmus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema U €€ OpraHsbl.
KpoBeHocHast cucremMa IO3BOHOYHBIX JKMBOTHBIX M yenoseka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
cepla v €€ peryJisiuus.

Brinenenue y opranu3mos. Beizienienue y pacteHnil. BeiaeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyonu. Opranbl BbiaeneHus. DOuiubTpauus, CEKpeuus u
oOpaTHOE BCACBHIBAHWE KAaK MEXaHM3Mbl pabOThl OpraHoB BblaesieHUsA. CBS3b
MOJIOCTH Tela C KPOBEHOCHOM M BBIICIUTEIBHOM cuUcTEMaMu. Breigenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue n (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepuil M IUCTHI MPOCTEHIIMX. 3al1UTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa macCUBHOM U XUMUYECKOM 3allIUThl. OUTOHIUABI.

3amyra y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpPOBBI M WX NPOU3BOJIHBIE.
3amura opraHusmMa oT OoneszHel. IMMyHHas cuctema 4enoBeka. KieTouHblil u
TYMOPAJIbHBIA MUMMYHUTET. BpOXAEHHBIH M TpHOOPETEHHBIA crenuduuecKuit
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMmyHuTera (I1. Dpmux, ®. M.



bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte M perymsanus |y OprauusmoB. Pazgpaxumocts y
OJTHOKJIECTOYHBIX OPraHn3MOB. TakcuChl. Pa3ipaxuMoCTh U peryssuus y pacCTeHUN.
PocToBbI€ BelecTBa U X 3HaYCHUE.

HepBHast cucrema u pedrexTopHas peryssiius y >XKUBOTHBIX. HepBHas
cUCTEMA U €€ OTAEIbl. DBOIIOLIUOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedruexc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PE(IEKCHI.

['ymopanpHas peryisauus U 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX U YEJIOBEKa.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['mnoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUHbIE
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopHeBble cuctembl», «CTpoeHue credms,
«CTpoeHre JNHCTOBOM IUIACTUHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHCTEMa, «Koxay, «MprIneynas CHCTEMa,
«BpigenurenbHas cuUcTeMay, «IDHIAOKPUHHAsA cucTeMa», «CTpOCHHME MBIIIIbDY,
«AMmynuter»,  «KuiieuynomosoctHeie», «CxeMa  TUTaHUSA  PACTEHUM»,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenne mnnaHapun», «BHyTpeHHee CTpoeHue H0XAeBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nrtun», «HepBHas — cucrema
MIIeKoNUTaomuX», «HepBHas cucrema yenoBekay, «Pedexcy.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIECTOUYHbIX
OpraHU3MOB, MUKpOMpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXHUX, dUBbIE 3K3eMIUISIPhl KOMHATHBIX PAcTE€HUM, repdapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJET YeJIOBeKa,
o0opyA0BaHUE AJI1 JEMOHCTPALIMK MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Moj AecTBUEM (HhepMEHTOB, 000pYyJ0BaHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIESU TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

JlabopaTtopHasi padora «/3ydeHue TKaHel pacTeHUN.

JlaGoparopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX.



Tema 10. Pa3mHokeHHMe 1 pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  TMOYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHOkeHue. [lonoBble KieTkW, wiaM ramerel. Meio3. Craauun
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccuarosep. bruonornyeckuii CMbICI
M€03a M IOJOBOro Impouecca. Melo3 W ero Mecrto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorene3 y uUBOTHbBIX. [10JI0BBIE KENE3HI.
OOpazoBaHue U pa3BUTHE MOJIOBBIX Ki1eToK. Crnepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
JKUBOTHBIX (Ha mpumepe Jsarymiku). [poOnenwe. Tumbsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munsl
onacmyn. OCOOCHHOCTH APOOJICHUS MIIEKOIMMTAIOMNUX. 3apOJIBIIICBbIC JINCTKU
(racTpynsiuus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHuoe
BJIUSIHAE 4YacTeil pa3BUBAIOIIETrOCs 3apojbllia (SMOpPHOHAIbHAS WHIYKLHUS).
3akiiagka TIUIaHA CTPOCHUS IKUBOTHOTO KakK pe3yibTaT HEpPaAPXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BriusiHue Ha SMOpPHUOHANIBHOE pA3BUTHE PA3TUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. IlocTomOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAaYE€HHE NPSMOr0 W HEMPSIMOTO
pa3BUTHS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumel pocTta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTauu nmocTaMOPUOHAIBHOTO pa3BUTHUS
y JKUBOTHBIX U uesioBeka. [lepnoibl oHTorenesa yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHuoxxenne u pasButue pacteHui. ['ametodutr m cnopodut. Meiio3 B
YKU3HEHHOM ITKJIe pacTenuii. OO6pazoBaHue Crop B mpoliecce Meiosa. ['ameTorenes
y pactenuii. OmioJ0TBOPEHUE U Pa3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOe
OIUIOIOTBOPEHHE Y IIBETKOBBIX pacTeHnil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl peryisiliud OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsl: C. I'. HaBamun, X. [Ineman.



Tabmuupr u cxembl: «BererarnBHoe pasMHOxkeHUE», «Tumbl Oecmonoro
pa3sMHOXEeHUsD», «Pa3zMHOXKEHME XIJIaMHIOMOHAIbB, «Pa3MHOXXEHHE DJBIIICHBD»,
«Pa3smHOXeHue runipel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HENpsAMOE pa3BuTHe», «Pa3BuTHE MalCKOro xyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LIBETKOBBIX PACTEHHUI,
«CTpoeHre ceMsiH OJHOJOJIBHBIX U JBYAOJBHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOUW KanmycTbD, «JKU3HEHHBIN TUKI MXa», «/KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«’KM3HEHHBIN TUKII COCHBLY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SAWLEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKII pa3BUTHS JIATYIIKI.

JlaGoparopuass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICHINX
pacTeHUn».

Tema 11. I'eHeTMka — HayKka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHMu3MoOB

HcTopust cTaHOBIEHUS U PAa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0TedeCTBEHHBIX YYEHBIX B PA3BUTHH TI'€HETHKHU.
Pa6otsr H. K. KonsiioBa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIENIbHBIE TE€HbI, AJIbTEPHATUBHBIC IPU3HAKHW, JOMWHAHTHBIA W PELECCUBHBIN
IpU3HaK, TOMO3UT0Ta, T€TEPO3UroTa, YUCTask JTUHUS, TUOPU/IbI, TEHOTUN, (PEHOTHII.
OCHOBHBIE ~ METOABl ~ TE€HETUKU:  THMOPHUIOJIOTMYECKUN,  LUTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JleMoHCTpauumn

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeTobl TeHETUKI, «CXeMbl CKPELIUBAHUSD.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKOH
eAMHO00pa3usi THOPUIOB MepBOTO MoKoJaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnens — 3aKOH pacllIeIUIeHUs NPU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpelBanus. [ unores3a 4ucToThl raMmer.

AHanmzupyromee ckpemuBanne. [[poMeKyTOUHBIN XapaKTep HACIEIOBAHUS.
Pacuierienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemnuBanue. Tpetuii 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HACJIEeI0BAHMS NPU3HAKOB. L{UTOIOrMYecKre OCHOBBI AUTHOPUIHOIO CKPEILUBAHUSI.



CuernienHoe HacnefoBanue npusHakoB. Padotsl T. Moprana. CuemienHoe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUICHUS MEXAYy TIeHaMh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAECIECHUS Moa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBI M TeTeporaMmeTHbI moi. ['eHernueckas
CTPYKTYpa MOJIOBBIX XpomMocoM. HacnenoBanne Npu3HaKoOB, CUETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [lmenoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIN auienu3M. B3auMoAeicTBHE HEaUIEbHBIX T'EHOB.
KommnementapHocTs. Onuctas. [lomumepus.

['eHeTHYECKUI1 KOHTPOJIb Pa3BUTHS PACTCHHI, d)KUBOTHBIX U YEIIOBEKA, & TAKKE
(U3MOJIOTUYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTHUBHBIX  (DYHKIIHH.
['eHeTHUECKME MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrue acmeKThl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHOU MH(OpMAIIUU B TOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanumn

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamM3UpyoIIee CKpeluBaHue», «HemomHoe DOMUHHUpPOBaHHEY,
«CrernsieHHOe HacJe/loBaHWE TPU3HAKOB Yy Jpo30duibly, «['eHeTuka Imosay,
«Kapuotun denoBeka», «Kapuotun npozodwib»y, «Kapuotunm OTULBDY,
«MHOXECTBEHHBIN aJljIenu3M», « B3auMoaeicTBiue reHOBY.

O6opynoBaHue: MOJEIb ISl JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rHOpUJIOB TIEPBOTO TIOKOJICHMSI M  PACIICIUICHUS TPU3HAKOB, MOJENb A
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS MPU3HAKOB, MOJENb s
JIEMOHCTpAllUM CILEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKporpenapar: «/Ipo3odunay.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (popmupoBaHuHM (PeHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BUabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS M HACIIC/ICTBCHHAS.

MopaudukannonHass u3MeHYUMBOCTh. Ponb cpensl B (hopMUpOBaHHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarmoHHBIN
psin u BapuanmonHas kpuBas (B. Moranmncen). CpoiicTBa MoaMUKAIIMOHHON
M3MEHYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOWCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYNBOCTH: KOMOWHATHBHAS, MyTaIlMOHHAS.

KomOunaTtuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM MpOLECC — OCHOBA
KOMOWHATUBHONW M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHEeTHYECKOro pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.



MyTranmoHHass HW3MEHYMBOCTh. BuHIBI MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HUHIYUUMPOBAaHHbICE MyTauuu. SaepHbie
nuToIa3mMaTudeckue myrtanuu. CoMaTUYecKue U MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUA MyTanui. MyTareHbl M HX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTM MYTAIMOHHOTO IIpoIlecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnencTBeHHo m3meHunBoctu (H.W. BaBuiioB). BHesinepHass M3MEHUYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JlemoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Bugasl usmeHunmBocTH», «MoaudukanruoHHas
V3MEHUYUBOCTbHY, «KombuHaTuBHas U3MEHYUBOCTbY, «Merno3s»,
«OmnogoTBopeHuey, «I'enernueckue 3a00IeBaHUs YeI0BeKa», « Bumbl mytammii».

OOopyioBaHuE: XKUBbIE UM TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHH,
pucyHku (poTtorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIaMU U3MEHYHUBOCTH.

Tema 14. I'eneTnka 4esioBeKA

Kapuotun uvenoBeka. MexayHapoAHasi MporpaMma HCCIEIOBaHUSI T'€HOMaA
4yejaoBeKa.  MeToapl  M3yYeHMsT TE€HETUKH  4YEeJOBEKa:  I'€HEAIOTMYECKHU,
OJM3HEIOBEIH, IIMTOreHETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpeMeHHOE ONpeAeIeHNE TEHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
Oone3HM 4YenoBeKa. boJIe3HM C HACIEACTBEHHOW MPEpacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHU B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [loHSTHE «T€HEeTHYECKOTO Tpy3a». ITUUYECKUE acHEeKThl UCCIEAOBAHUN B
00JIaCTH peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TIOBBIINIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKAa K
(bU3NYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETTOBEKA K MATOJIOTUsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «KapuoTun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesioBekay, «I eHeTuYeckue 3a00JIeBaHUsI YETTOBEKaY.

Tema 15. Cesekuusi OpraHu3sMoB

JlomecTuKanus 1 ceneKuusi. 3apoKIeHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS W MHOTOOOpa3us KyJIbTYPHBIX
pacteHuil. Poib cenekiuu B CO3JaHuU COPTOB PACTEHUH U TOPOJ )KUBOTHBIX. COpT,



OpoJa, IITaMM. 3aKOH FOMOJIOTMYECKUX PAJIOB B HACJIEICTBEHHOW H3MEHYMBOCTH
H. W. BaBunoBa, ero 3HaueHUe 751 CEIEKIIMOHHOM pabOTHI.

Metoapl cenekunoHHONW paboTel. MCKycCTBEHHBI OTOOp: MacCOBBIM U
UHAMBUAYAJIbHBIM.  OTambl ~ KOMOMHAIlMOHHOM  cenekuuu.  McnblTaHue
IPOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTHUIy C IOMOIIBIO OIIEHKH
dbeHoTHa TOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momolIbio aHanmm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOM  paboThlI.
PanuannoHHbI 1 XUMUYECKUN MyTareHe3 Kak HCTOYHUK MYTAlUi y KyJbTYPHBIX
¢opM opranusmoB. Mcnonp30BaHWE T€HOMHOI'O PEJAKTUPOBAHHUS U METOJOB
pexomOuHanTHBIX JIHK 17151 momydenus ucxonHoro mMarepuana Jjis CeleKIuu.

[Tomyuyenue MMOJIUIIJIONIOB. BuyTtpuBnnoBas ruOpUAN3aIINs.
bu3kopoACTBEHHOE — CKpellMBaHue, wWin  uHOpuauHr.  HepoactBenHoe
CKpellluBaHue, Wiau ayTOpuauHr. ['erepo3uc m ero mpuuuHbl. VcnonbzoBanue
rerepo3uca B cenekuuu. OtnanéHHas rulpunusauus. llpeononenue Oecruiogus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DesonoYuUsLy.

CoxpaHeHHE U U3yYEHUE T€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAMYEH JUIsl CO3/1aHUSI HOBBIX COPTOB U T'MOPHUIOB CEIBCKOX03IMCTBEHHBIX
KyJIbTYp. H3yuenue, coxpanenue u ynpasieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U  NPOMbBICIOBbIX HCUBOMHBIX 6 YeNAX YIYYULeHUs
CYWecCmsyrowux U Co30aHusi HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM Hucie ¢
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepedo8blx uoel U
NepCcneKmusHbIX MexHoI02Ul.

JemoHcTpanuu

[Toptpers: H. W. BaBumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmunps! 1 cxembl: «LIeHTpBI MPOUCXOXKIECHUS U MHOTOOOPa3usl KyJIbTypHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW W3MEHYMBOCTH,
«Metoppl cenexkuun», «OTnanénHas rudpuauzanus», «MyrareHes».

Ikckypeusi «OCHOBHBIE METOABl M JIOCTHKEHHUS CEJEKUHUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBEKThI, MCHOJb3yeMble B OHOTEXHOJIOTMHM, — KJIETOYHBIE M TKaHEBbIE
KYJbTYPBI, MUKPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMoTeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnue. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOJOTHYECKHX
TexHoiorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.



Co3nlaHre TEXHOJOTH U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LI€JIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
#UBOTHBIX. Kpuobanku. Comatuyeckas THOpUAM3aLUS U COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouioB B CEJlEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zoeanue MOHOKIOHATbHBIX U NOJUKAOHAIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE KUBOTHBIX. METONI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonocuu 0300po8nenus, KyibmusUpPOBaHUus U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TE€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekoMOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTHKEHHUSI M TEPCIEKTUBBI XPOMOCOMHOW M TEHHOW MHXKEHEPUN. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIeMbl TEHHOW UHKEHEPUU.

Menuuunckue OuotexHonoruu. [loctrenomuas nudposas meaunuHa. [11{P-
JMAarHoCcThKa. MeTaOoJOMHBIN aHaliu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa JUI OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
KieTok. TaprerHas Ttepanusi paka. 3D-Omouwmkenepus minsg  pa3paOOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TpEXMEpHOro OmompuHTHUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneir OPBU, ycTaHoBieHHE MOJEKYISIPHBIX MEXaHHU3MOB
¢dbynkunonupoanuss PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmunp! U cxemsl: «Vcnonb3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
MIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHas HHKEHepus».

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHne W pa3BUTHE IBOJIOIMOHHBIX MpPeACTABJIEHHH B
OHOJIOTHH

OpomonvionHas Tteopus Y. Jlapuna. IIpeamochlikum BO3HUKHOBCHHS
napBuHu3Ma. JKu3Hb u HaydHas naesteabHocTh Y. JlapBuHa.



JIBrKy1Me CUiibl 3BOIOLKMH BUIOB 110 Y. J[apBHHY (BbICOKas MHTEHCUBHOCTh
pPa3MHOXXEHHSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernuecko Tteopun sBoionuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHUE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabnuub! u cxemsl: «CucreMa xxuBoit mpupo sl (o K. JInnuero)», «JlectHuna
XUBBIX cyuiecTB (1o Jlamapky)», «Mexanusm (popMupoBaHus MPUCITOCOOTIECHUN Y
pacTeHuii 1 KuUBOTHBIX (10 Jlamapky)», «KapTa-cxema mapipyTta myremectsus Y.
Hapsunay, «Haxonku Y. [apBuna», «@DopMbl OOpbObI 3a CYIIECTBOBAHHEY,
«Iloponpl romy6ei», «MHoroodpasue KyJIbTypHbIX (opM KamycTbD», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHUs HOBbIX BHIOB (o Y. /lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYIIUX CHJI 3BOJIOHUNY, «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUH 3BOJIIOLINI.

Tema 2. MUKpPO3BOJIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IMHULA 3BOJOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOr0 pa3HOOOpa3usi M CTPYKTyphbl mnonyisiuuid. M3menenue
reHo(oH/a TOMYJALMH KaK 3JEMEHTAPHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalmOHHbBIN
npouecc. KomOuHaTuBHasg wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaIpaBJeHHbIE U3MEHEHUS YacTOT ajljlesield B monysauusx. DpQPpexkT ocHoBaTels.
Sdexm bGymovinounoco eopaviwka. CHudCeHUue 2eHemuyecKo20 pasHoo0OPaA3UsL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma opeticha 2eno8 6 6OIBUIUX U MATBIX

NONYIAYUSIX. Murpanumu. N3onsauus IIOITYJISALIUI: reorpadguueckas
(mpocTpaHcTBeHHas ), Onosnorudeckas (penpoayKTHUBHAs).
EctecTBeHHbIl 0TOOp — HampaBisiomuii ¢akrop sBomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA, Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0op. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEACHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpraHM3MOB  KaK  pe3yjibTaT  MHUKPOIBOIIOLUU.
Bo3HuKHOBEHHE IPUCTIOCOOIEHUH y Opranu3MoB. ApomMoph 036l U HANOATANTALINH.
[Tpumeps! mprcnocoOIeHnid y OpraHu3MoB: MOpQosoruieckue, Gu3noIorunieckue,
onoxumuueckue, mnoBeAeHueckne. OTHOCUTENBHOCTh  MPHUCIOCOOICHHOCTH
OpraHU3MOB.



Bun, ero xputepum u cTpykTrypa. BumooOpa3oBaHue Kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsmus — ximrodeBod ¢akrtop BuaooOpazoBanus. [yt u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUUECcKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIys,
rubpuau3anus). JJIMTeasHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Pouib »BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
ouropazHooOpasusi. MHUKPOIBOIIONKA M KOSBOJIOUHMS IMapa3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHUBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

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

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BainOepray, «JBuxyiue
CWJIbl ABOJIIOLUN», «IDKOJIOrMYECKass M30JsUUs MONYJALHN ceBaHCKOU (openn»,
«I"eorpaduueckas U301 TUCTBEHHULIBI CHOMPCKOM M IMCTBEHHHULIBI JAyPCKOW»,
«ITonynsIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema IeHcTBUS
€CTECTBEHHOT0 0TOOpa», «@opMbl 00pbOBI 32 CylIeCTBOBaHUEY, «HIyCTpUaIbHBIN
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsi  OKpacka
XKUBOTHBIX», «[Ipegynpexparomas okpacka KUBOTHBIX», «DU3HOIOTHYECKUE
apantaiun», «lIpucnocoONIeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunsl-nBoitHukn», « CTpykTypa Buaa B mpupoae», «CrnocoObl
BUI000pa3oBaHusy, «I eorpaduyeckoe BumooOpa3oBanue TPEX BUIOB JIAHIBIIIICH,
«DKoJIoTHYECKOEe BUA000pa3oBaHUE BUAOB CHHULY, «l[lomummouasl pacTeHHiD,
«KanycTHO-peieuHbIil ruopumy.

O6opynoBanue: repOapuu pacTeHUH, KOJJIEKIIMN HACEKOMBIX, Uydesia MTUIl U
3BEpe ¢ MpUMeEpPaMH Pa3INYHbIX TPUCTIOCOOICHHI, YyUesa NTHIl U 3BEPEeH pa3HbIX
BUJIOB, TepOapuy pacTeHUil OJIM3KUX BHJAOB, OOPA30BaBIIUXCS PA3THMUYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBiIeHHE U3BMEHYMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopnasi padora «CpaBHeHHWE BHUIOB IO MOpP(OIOrHIecKOMy
KPUTEPHUIOY.

IIpakTuyeckass padora «3yuenue apomopdo30B W wuAMOATANTAIIUN Y
ocoOeli pa3HbIX BUIOB»».

Tema 3. Makpo3BoIOLMS U €€ pe3yJibTaThl

Metonbl  HM3ydeHHs MakKpol3BOMIOLMM. [laneoHTonormyeckue  MeETOJbI
uzydyeHus oHBomouuu. Ilepexomusie ¢GopMbl U UIOTEHETUYECKUE  PSAIBI
OpraHU3MOB.



buoreorpaduueckue meronsl uzyueHus sBomonuu. CpaBHeHHE (QIIOPHI U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmn. Bumpl-
SHAEMUKHU U PEITUKTHIL.

DOMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
ABOIONMH. ['€HeTHueckue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISIpHO-T€HETUYECKHE,
OMOXUMHUYECKUE U MAaTEMAaTUYECKUE METO bl U3YUYEHUs IBOTIOIUHU. [ OMOJIOrMYHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIlMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [IpuHyun cmensvl QyHKYUl.
HeoOpatuMocTps 3BomonMH. AfanTuBHas paauanvg. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLUY.

JlemoHcTpanuu

[Hoptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpaguueckue 30HBI 3eMian», «Jlpeld KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO PAa3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01IMe 3aKOHOMEPHOCTH HBOJTIOLIUN.

OOopynoBaHue: KOJUIEKIUHU, TepOapuu, MYJSKH HCKOMAeMbIX OCTaTKOB
OpPraHHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HA HA 3emJie

Hayuynbple THUNOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcrepmus. [JJoHayuyHble IpenCTaBICHUAS O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3aPOK/ICHUS KU3HU U €€ ONpoBepKeHHe ornbiTamu O.
Penu, JI. Cnannanuanw, JI. I[Tacrepa. [IponcxoxxaeHue sKu3HU U aCTPOOUOIIOTHS.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJMIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemecTtB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
Oo6pazoBanue noaumepoB U3 MoHomepoB. Koanepeatnas runoreza A. M. OnapuHna,
runore3a nepBuyHoro OynboHa JIk. XosgeiHa, reHeTudeckas rumotesa [
Ménnepa. PubGosumer (T. Yex) u rumoreza «mupa PHK» VY. T'unbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.



Hcropus 3emin 1 MeToAbI €€ n3ydeHus. Fickomnaemble OpraHM4eCKUe OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAS W AOCOJIOTHAS T€OXPOHOJIOTHUS.
['eoxpoHOIOrMYeCKas MIKaIa: Y0HbL, 3PbI, IEPUOBI, SIIOXH.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHME MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIEC ATallbl ABOJIOLNMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIOLHMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAONINX U
ntul. Ilpunnoun kimoueBoro apomopdosa. OcBoeHue O€CrnO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Paszputne xu3HM Ha 3eMje IO dpaM M IEpUoAaM: apxeu, IMPOTEPO3OM,
najaeo30ii, Me3030M, KaitHo30i. O0IIas XapakTepruCcTUKa KIIMMaTa U T€OJIOTUYECKUX
npoueccos. [losiBIeHne U pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJe00pa30BaHUE:
€ro YCJIOBHUS U BIUSTHUE HA ra30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — IKOJIOTHYECKHE KPU3HUCHI IpouuIoro. IIpuunHel u
CJIIEICTBUSA MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrema coxpanenus 6nopasHo0Opa3us Ha 3emiie.

CoBpeMeHHas cuUCTeMa opraHudeckoro mupa. IlpuHuunel kiaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Pennu, JI. Cnasannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HayanbHble 3Tanbl OpraHUYEcKoi 3BOMIONUNY, «CxeMa o0pa3oBaHMs FyKapHOT
nyTéM cumbOunorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacTeHmit», «PunnopuUTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE



pactenus», «Opranbl IIBETKOBBIX pacTeHUI», «CXxemMa pa3BUTHS ) KUBOTHOT'O MUPay,
«Apomopdo3bl KUBOTHBIX», «[Ipocteitmmey», «Kumeunononoctueiey, «Ilmockue
yepBu», «Unenucronorue», «PviOb», «3eMHOBOAHBIC», «lIpecMbIKarommecs,
«IItnuey, «Miekonuraromue», «Pa3Butue xKu3HU B apXeUCKON 3pey, «Pa3zsurtue
JKU3HU B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B TAICO30HMCKOU 3peEy,
«Pa3BuTHe KU3HU B ME3030MCKOU Ipe», «Pa3BuTHE )KU3HNU B KaHO30HMCKOM 3pey,
«CoBpeMeHHasi CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIEC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUICKIIUH
UTJIOKOXKUX, CKEJIETHI I03BOHOYHBIX KMBOTHBIX, Yydelia ITUL U 3BEPEN, KOJUICKIIUN
OKaMEHEJIOCTEW, TOJIE3HBIX MCKOIIAEMbIX, MYJSDKH OPraHUYECKHX OCTaTKOB
OpPTaHHU3MOB.

BupryanbHnas naboparopHasi padbora «MoaenupoBanue onbiToB Muiiepa—
KOpu 1o n3ydennto abMOreHHOro0 CHHTE3a OPraHUYECKUX COSTMHEHHH B IEPBUYHON
atMocdepe».

JlaGoparopHasi padora «/3ydeHuMe W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHeE3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
B033peHUs. COBPEMEHHBIE HAYUHBIE TEOPHH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBe/ieHueckue. OTauyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBL.

JIBrkymue cuiibl (akTOphl) aHTPONOreHe3a: OMOJIOTHYECKUe, COIMaIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJAWM aHTpOIOreHe3a. PaHHHWE YenoBeKOOOpa3HbIe O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JM0/1eH. ABCTPaIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMenbli, MepBbIe
M3TOTOBJICHUS OpYAUN TpyAa. YemoBeK NpAMOXOISIINN U IEPBbIA BBIXO JIIOIEH 32
npenensl Appuku. YenoBek reienb0eprekuii — ool npeiok HeaHAepTaIbCKOTO
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YenoBeK HEaHAEPTAIbCKUW KaK BUJ JIIOAECH
XOJIONHOTO KinMMara. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA, ACHUCOBCKUU



YeJIOBEeK, OCBOCHHE KOHTHHEHTOB 3a mpenenamu Adpuku. I[lameoreneruka u
ITaJIEOT€HOMUKA.

DBOJIOLHS COBPEMEHHOrO 4esnoBeKka. EcTecTBEHHBI OTOOp B MOIMYJIALMIX
yesioBeka. MyTalMoHHbIN mpouecc U noaumopdusM. I[lonmynsiMoHHBIE BOJHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaszuiickas),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  4yemoBeyecknx — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoONeHHOCTh YeNOoBEKa K pa3HbIM YCJIOBUSIM OKpYKarOUIEHd Cpeabl.
BnusHue reorpadguyeckoil cpeasl u aperida reHoB Ha MOP(POJIOTHIO U (PU3UOTIOTHIO
4eJIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
aHTPOIOJIOTUM.  DBOJIOUMOHHAS  AHTPONOJIOTHS W MAaJCOAHTPONOJIOTHS
YEJIOBEUECKUX NOMyJsiuuid. bruocouuanbHble HcCileOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBanre KO3BOMIOLMHI OUOJIOTMYECKOTO U COLIUAIIBHOTO B YEIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHNY, «I 0JTOBHON MO3T UEJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «JIBIKyIIME CHIIBI AHTPOIIOTEHE3a», « IBOJTIOLUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepransupny, «k KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIIOBEKA», «Packl yeoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPEIMETOB  MaTepUaIbHOM
KyJIbTYphl ~TPEIKOB dYeJNOBEKa, penpoaykiuu (dororpaduu) KapTUH C
MudoIOTHYECKUMU W OMOJIEHCKUMH CIOKETaMH TPOWCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxoI0K KUCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yepera yesoBeKa 1 yeperna MuMnaH3e, MoJIeNb KUCTH YeJIOBEKa U KUCTH ITMMIIaH3e,
MOJEIHN TOpCa MPEIKOB YEJIOBEKA.

Jlabopatopuassi padGora «/3ydyeHne ocOOCHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM).

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3aposkaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. 'ymOGonbara, K. ®@. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenst u 3amauu
9K010ruH. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.



Metoasr sxonoruu. [loneBbie HaOmoneHUA. DKCHEPUMEHTHI B 3KOJIOTUU:
NpPUPOAHBIE W JIabopaTopHbie. MoJETMpoBaHHEe B OKOJIOTHH. MOHUTOPHUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYPbI U IKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemsbl: «Pasgensl skonorum», «Metoasl 3konorum», «Cxema
MOHHUTOPHUHTIA OKPYKAOIIEN CPEIBDY.

Tema 7. Opranusmsl U cpea OOUTAHUSA

Okozoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTtBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckuil ¢akrop. JlelictBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOITMYECKUE TPYIMIIbI
pPacCTeHHII M JKMBOTHBIX II0 OTHOWICHHIO K cBeTy. CHrHajlbHast pOJIb CBETA.
doTonEepruoOaU3M.

Temmneparypa kak oskojorumdeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHu3Mbl. [loiiKnIIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
NoJAJIep>)KaHUI0 BOJHOro OanaHca. Knaccudukanuss pacTeHUH MO OTHOLICHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIHAs, MOYBEHHAs,
riiyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumMuyeckue
0COOEHHOCTH cpefl o0uTaHusi opraHu3MoB. [Ipucnoco0aeHus: opraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbL. [IpuCocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie popmbl oprann3moB. [lonstue o sxuzHeHHou popme. Kuznenuoie
bopMbI pacTeHMil: NepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TpPAaBBHI,
ofHOJIeTHHE TpaBbl. KU3HEHHbIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.



buoTtnueckue dpakropsl. Bunbl 0M0THYECKHUX B3aMMOIEHCTBUIN: KOHKYPEHIIHS,
XHUIIHUYECTBO, cuMOn03 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyajau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJeUcTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKUX B3aUMOJCHCTBUI 1711 CYILIECTBOBAaHUS OpPraHU3MOB B Cpelie
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHHUS.

JleMoHCTpanun

Tabmunpl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBOH CIEKTPY,
«OKOJOTUYECKNE TPYIIBI JKUBOTHBIX IO OTHOUIECHUIO K CBETY», «TeImIoKkpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >KMBOTHBIE», «DHU3MONOrHYEecKUe aaanTanuu
KUBOTHBIX», «Cpenbl O0OWTaHHS OpPraHU3MOB», «bHOJOTrMYECKHE PUTMBIY,
«KuzneHHble (popMbI pacTeHU», « Ku3HeHHBbIE (DOPMBI )KUBOTHBIX», « IKOCUCTEMA
LIMPOKOJIUCTBEHHOTO Jecay, «IKOCHCTEMAa XBOWHOro Jjecay, «llenmn nwuranusy,
«XHIIHAYECTBOY, «ITapa3utuzm», «KoHkypeHIus», «Cumouo3y,
«KoMMmeHcanuzm».

O6opynoBanue: repOapuu pPacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3JUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHU, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIE KOMHATHBIE PAacTEHUs, repOapuy U KOJUIEKIIUU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacTEHUH, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHus JTaHHBIX IPYMI, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUINX B pa3HbIX Cpenax,
repbapuu U KOJUIGKUMU PACTEHUH M JKMBOTHBIX, OOJAJalOMIUX dYepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JXKM3HU, repbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (OpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

Tema 8. Dxo010rus BUA0B U NMOILYJIS UM

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOIYJIALMH. [lonynmsauuss ~ Kak
Oouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0CcOOeHHOCTEW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiuuid. OCHOBHbIE TOKa3aTelu MOMYJSUUU: YHUCICHHOCTb, IIJIOTHOCTD,
BO3pacTHasi M II0JIOBAasl CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHSL.

DKkoJyioruueckas CTpykrypa nonyisiuuu. OleHKa YUCICHHOCTU MOIMYJISIIUY.
JnHamMuka nonyiAanuu U e€ peryssnusa. buoTHYecKUi NmOTEHLMAl IOIYJISLUU.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBbie BbpKMBaHMs. Perymsius 4YMCICHHOCTH MOMYJSAIU: poiib (aKTOpOB,
3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-ctparerun).



[Tonsitue 00 sKoyornueckoi Huine Buaa. Mectooburanue. MHoromepHas
Mozenb dkosormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosiormdeckomn
Huiy. [loTeHunanbHas U pealTu30BaHHAas HUIIIY.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpalMid KUBOTHBIX. buonoruyeckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JdeMoHCcTpaMuA

[Toptper: Jx. M. XaTuyuHCOH.

Tabmuubl U cXembl: «IDKOJOTHYECKHUE XapAKTEPUCTUKU —MOMYJISLIUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  momyysiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonynsiiun», «CKOPOCTh  3aceleHUsT TIOBEPXHOCTH 3eMJIM  Pa3lInYHbIMU
opranuzmammn», «Mogeins 3xonorndueckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEeMsIH paCTEHUM K paCCEIICHUION.

Tema 9. IKos10rust CO001IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UW MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dyHKMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu U cetd. AOUMOTHUECKHE OJOKU
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE OKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHUYECKUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. Dnyxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. IKocUucmembvl Mopeu U
oKeanos. IKocucmemvl MyHOp, J1eco8, Cmenet, NYCMulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmnuns
MEK]Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMHU IKOCHCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buonormdeckoe wu
X035iICTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponv kackaonoco 3ggexma u 6udo8-30ughukamopos (Kirouesvix



61008) 6 pyHKkyuonuposanuu 3xocucmem. IlIepeHOC PHEPTUU U BEIIECTB MEXKTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U AHTPOITOIE€HHBIX BO3JCHCTBU.

Mexarnuszmol 6030eticmeust 3a2psa3HeHUll PA3HbIX MUN08 HA CYOOPSAHUBMEHHOM,
Op2aHU3MEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KOJI02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eticmeus. MeTtononorus
MOHHUTOPHUHTA €CTECTBEHHBIX U AHTPOITOTEHHBIX SKOCUCTEM.

JdeMoHCcTpaMuA
[Toptpert: A. JIx. Tencau.
Tabmuupt u  cxembl:  «CTpykTypa  OuoleHo3a»,  «DKOCUCTEMA

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIbI OPTaHU3MOB B 3KOcHCTEME», «KpyroBopoT BeliecTB B 3kocucteme», «Lenun
nuTaHus (macTOWIHAs, JAETPUTHAs)», «IDKOJOTUYECKass MUpaMUla YUCE»,
«DKoyornyecKas nupamua Ouomacch», «IKOJIOTHUECKass MUpaMuja SHEPrUM»,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHoBIIEHHE Jieca MOce
noxkapa», «J9KocucTteMa o3epa», «ArpoueHos», «KpyroBopor BemecTB M MOTOK
HHEPrUu B arpoueHo3e», «[Ipumepsl ypOoskocucTem».

OobopynoBanue: repOapuy pacTCHHUM, KOJUIEKIIMY HACEKOMBIX, Uydelia MTUL U
3Bepeit, repObapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buochepa — obmieranerapHass o0ojiouka 3eMJHM, TNI€ CYIIECTBYET WIIU
CYIIIECTBOBaJIA XU3Hb. PazBuTHe npejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocheps! u e€ coctan. JKuboe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTHU cyliecTBOBaHusA Ouocdepnl. OcodeHHocTn Ouochepsl Kak
rI00aIbHOM dKOCHCTeMBI. J[nHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOT€OXUMHUYECKHE LIUKIIbI (YIIepoaa, a30Ta). PUTMHUYHOCTS SIBIEHUN B
ouocdepe.

3oHanbHOCTH Onocdepsl. [TonsTre 0 Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOMHBIE Jieca, CMEIIAHHbIE M IIUPOKOJMCTBEHHbIE Jieca, CTENHU, CABaHHBI,
ITyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa 1
onocdepHbIX PYHKIUH.

JleMoHCTpanun

[Toptpetsi: B. W. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepsr 3emnmn», «KpyroBopoT asora B mpupoae»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopojga B HOpUPOIE»,



«KpyroBopoT Boasl B mpupoje», «OcHOBHbIE OMOMBI cymmy, «Kmmnmarmaeckue
nosica 3emun», «TyHapa», «Taiiray, «CMmemansasiii jgecy, «1InpokoINCTBEHHBIN
necy, «Crenby, «CaBanHay, «Ilyctbinsy, « Tponudeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIIas cpeaa

DKOJIOTUYECKHE KPU3UChI M MX MNpUYUHBL. Bo3jeicTBHe ueloBeka Ha
ounocdepy. 3arps3HeHne BO3yIIHON cpeapl. OxpaHa BO3IyXa. 3arps3HEHNE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpyimienue mnouBbsl. OxpaHa MHOYBEHHBIX
pecypcoB. U3MeHeHune Kiaumara.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTEIbHBIA M KUBOTHBIA MuUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHIIMIBI OXPAaHbI MPUPOIHI.
Kpacasie kHuru. Oco0o oxpansembie mpupoasbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEJIOBEUECTBA W MPUPOIBI.
PanimonanibHOE  TPUPOJONOJIB30BAHUE W COXpaHEHHE  OUOJOTUYECKOIO
pazHooOpa3ust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI00AJBHBIX 3KOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3zBuTne METOJIOB MOHUTOPUHTA pa3BUTHUS OMACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmuvie uccieoo8anus nepexooa K pecypcocbepezarowell u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemvol, obecneyugaroujue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoGbl
sKopeadbuIumayuy dKocucmem U cnocooos 060pvObl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHbix 5KOCUCHEM.

JleMoHCTpauumn

Tabnuiel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arps3HeHue ruapochepo,
«3arpszaenue nouBb», «[lapaukoBbIit AaddhexT», «Oco00 oxXpaHseMbIe TPUPOTHBIC
TeppuTOpun», «MOAEIH YIIPaBIIEMOTO MUPaAY.

O6opynoBanue: (ororpaguu OXpaHsSEMbIX PAaCTEHUM U >KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHHUS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHKE OOYYaIOIMMUCA POCCUNCKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN Pa3BUTUS OHOJOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TIAHBI.

JIngHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JJOCTUTAIOTCS B
CANHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HamNpaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaXKCHUE 3aKOHA
Y MIPABONOPSIKA;



TOTOBHOCTB K COBMECTHOW TBOPUECKOM JIEATEIILHOCTH MTPU CO3AaHNUU 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 JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TIO3HABATEIbHBIX M HCCJIEAOBATEILCKUX 3a7a4y, YBAXKHUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpaxKJaHCKOU UJICHTUYHOCTU, TATPUOTU3MA,
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 OTHOILIEHHE K MPUPOJIHOMY HACIEIUIO0 U MaMSATHUKAM MPUPO/IBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAUTEIISIM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHUE U peanu3alysi 310pOBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIOIEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTObIXa, perysipHas (Qu3uueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOI'0 ¥ KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY M
IICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (yHOTpeOIEHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUU IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHUS TIpU  peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEW IPUPOTHON
cpene, yMeHHe MPOTHO3MPOBATh HEOIAroNnpHUsATHBIE SKOJOTUYECKUE MOCIEICTBUS
IIPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMHpPOBAaHUN PAIMOHATIBFHOTO HAYYHOTO MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHMU I COBPEMEHHOM LMBHIA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarommxcs, (GopMupyeMoi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOIAININX B HEM HM3MEHEHUU,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

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

OCO3HAHHWE LIEHHOCTU HAY4YHOH JEeATEeTbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PHKYy METOJOB TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOMI0IeHUEe, M3MEPEHHE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl — UCIOJb30BaTh
OCBOCHHBIE MEXKIUCIUIUITMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHUS M YHUBEPCAJIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JCHCTBHUS, KOMMYHUKATHBHBIC YHHBEpCaJbHbIC YydeOHBIC JICHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABAaTEJIbLHLIMH
NEUCTBUSMM:

1) 6a30Bble JJOrHYEeCKHe TeiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIICIATh WX XapaKTEPHBIC MPU3HAKU, YCTAHABIUBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE MOHATHUS JUIS OOBsICHEHUS ()aKTOB M SIBJICHHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABICHUS CYIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUMH B U3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a TaKxke
MPOTUBOPEYMIT PAa3HOTO POJA, BBISIBICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
MCTOYHUKAX;



pa3pabaTrbhiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

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

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TP PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOUCKY METOAO0B PEUICHUS! TPAKTUYECKHUX 33]1a4, IPUMEHEHHIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJIECHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs], HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TMEpeHOca CPEeNCTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEJAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIbHbBIE MOAXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMALMK (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOMABI MPHU TOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUSI PA3TMUHbIX
MOMCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMOJOrMYecKoM HHPOpMaLMEH: MPUMEHATh XUMHUYECKUE, (QU3NYecKue u
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

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

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBIIIOJIHEHUS MpearaeMou
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WIHNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS MPU PEIICHUH YUeOHOU 3a/1auu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUSL MO €€ JOCTUKEHUIO: COCTaBIATh IJIaH JEHCTBUIA,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeuiaraTtb HOBBIE IIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUUHA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

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

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieN1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LEIISIM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PUCKHM M CBOEBPEMEHHO MPUHUMATh PELIEHUS MO HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npunsiTHe ceds U APYrux:
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBAaHbI Ha OOecreueHue
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
crnenuduyeckue Ajisi OMOJOTHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHHUM O MECT€ U POJH OWOJOTHM B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  paluoHaIbHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas teopus T. llIBanna, M. Ilneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 MOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl T'aMET, HE3aBHCUMOTIO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIAEJOBAHUSX IKUBBIX OOBEKTOB (OMHCAaHUE, H3MEpPEHUe,
HaOIIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM YHCIE
OaxkTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pACTEHUU, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIMX B OpTaHU3Max PAacCTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aHUMOCBS3H MEXIY OpPraHOMJAMH KIETKH U HX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMU, MEXAY CHUCTEMaMH OPraHoB U HMX (QYHKIMSIMH, MEXIy >STanamu
oOMEHa BEIIECTB, ATaaMH KJIETOYHOIO LIMKJIA U )KU3HEHHBIX LUKIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (PEHOTHIOM, (DEHOTUIIOM H
dakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIINE aAPryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXJ1Y UCCIEAYEMbIMU OMOJOTMYECKUMHU MPOLECCAMU U SIBIICHUSMH, J€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUe padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpenctBamMu, (GOpMyIHpys LeJlb HCCIEIOBAaHUSA, AHAIUM3UPOBATH IOJTYUYEHHBIE
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJMYHO  TPEACTaBIATH  MOJIYYCHHbIE  pe3yJbTaThl HAa  YUYEHHYECKHX
KOH(epeHusX;

YMEHHUE OLICHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
o0acTv GMOJIOTHUHU U MEAUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OILIOA0TBOPEHUE,
HaIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOP Oyayied npodeccuoHanbHOU
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO03S1CTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIriayOasaTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHbIM HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKeHHEe OMOJIOTMYECKOTO 00pa3oBaHUsT B OpraHU3alUsAX CpPEIHEro
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpeameTHBIE pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buomorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPHUPOABI M PEIICHHH SKOJOTHYECKHX
mpoOJeM dYelnoBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOTIOIH30BaHUS, U B (HOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUUCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OMpENECNICHUs] ¥ TOHUMAHUE CYUIHOCTH OCHOBOIOJAraronux OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOCUCTEMa, Ouocdepa), OMOJOTMYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FO. JIubOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotre3bl (runoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onucaHue, U3MepeHue, HaONIOJCHHE, SKCIIEPUMEHT), CIOCOOaMHU BBISIBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOMIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTEeCTBEHHOTO 0TOOPa, aJUIOMATPUUECKOTO U CUMIIATPUYECKOTO BUA000pa30BaHMS,
BIIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBaTh B3aMMOCBS3M MEXAY MpOlLeCCaMU DSBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOTNOreHe3a, KOMIIOHCHTaAMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
IIPUCITOCOOJICHHOCTh BHUJIOB K Cpelie OOMTaHWs, aOMOTHYECKHUX M OMOTHYECKHUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CPeJIbl OOUTAHUS, CAMHCTBA



YeJIOBEYECKUX pac, HEOOXOIMMOCTH COXPaHEHUsT MHOroodOpasus BHAOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33a]]a4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

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

YMEHHE BBIIBUTaTh THIIOTE3bl, TPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
pe3yabTaThl U JeaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUA U METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJIBHBIX HAYYHBIX OOIIECTB, 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 U3MEHEHUN B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHON
JeSITEIbHOCTH B 001aCT OMOJIOTUH, KOJIOTUH, PUPOJOTIONb30BAHMS, METULIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUW, BETEPUHAPUHU, CEIHCKOTO XO3MWCTBA, IHIIEBOU
MPOMBINIJICHHOCTH, YIUIYOJSITh TO3HABAaTEIbHBIM HMHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne ni/m Konrposbnusie IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 buonorus kak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuUMHYECcKasi OpraHu3amus KICTKU 10 0.5
5) Crpoenrnie u GyHKINHU KICTKU 8 1
5 OOMeH BellecTB U MpeBpalleHnue Y HEPTUH B 9 1
KIIETKE
7 Hacnencreennas uagopmarus u 9
peanmuzanus e€ B KIIETKE
JKU3HEeHHBIN UK KIETKU 6 0.5
CtpoeHue u QyHKIIMH OPraHU3MOB 17
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1
1 ['eneTrka — HayKa 0 HacJIE€CTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3
15 Cenexuusi OpraHu3MoB 4
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoTsbI pecypeni
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUU
Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 14 1.5
MaxkpoaBomtonus U €€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 05
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJoTUsl — HayKa O B3aUMOOTHOIIICHUSAX
6 OpPraHU3MOB M HAJOPTaHU3MEHHBIX CUCTEM 3
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 0.5
DKOJIOTHS BUIOB U TIOITYJISIIIAA
9 DKos0orus coodIecTB. DKOJIOTHYECKHe 12
CUCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpyXkaromas cpeia
12 PesepBHOe Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 3.5




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

buosnorus xak KOMIUICKCHasl HayKa U KaKk
4acTh COBPEMEHHOI'0 00LIECTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBafl opraHu3any )KUBbIX CUCTEM

HcTopust OTKPBITHS U U3YYEHUS KIETKU.
Knerounas teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
«3y4eHne MeTo10B KIIETOYHOU
6uonoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
ueHtpudyruposanue, [1L[P)»

XUMHYECKUHN COCTAB KJIIETKU

0.5

MuHepalibHbI€ BEIlECTBa KJIETKH, UX
Ouosoruyeckas poib

Opranuyeckue BenecTBa KIeTKH —
6enku. JlabopaTopnas pabdora
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKITHIT»

CgoiicTBa, K1accupuKkanys U QyHKIUN
0enKoB

0.5




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10 1
YTJIEBOBI

1 Opranuyeckue BenecTBa KIeTKH — 1
JIUTIAJTBI

12 Hyxneunossie kuciotel. JJHK u PHK. 1
Crpoenue u pynkuuu ATO. [pyrue

13 1
Hykieosuarpupocdarsr (HTD)

CexBenupoanue JIHK. Metoapl

14 T€HOMHUKH, TPAHCKPUIITOMUKH, 1
IPOTEOMHUKHU

15 MeTobl CTPYKTYPHOIM OHONIOTHH 1

16 Tunel knetok. [Ipokapuorndeckas kierka 1

17 CrpoeHune 3yKapuOTUYECKON KIIETKH. 1

18 [ToBepxXHOCTHBIN amnmapar KJIeTKH 1

19 OnHOMEMOpaHHBIC OPTaHOUIbI KIICTKH. 1
[TomryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MHUTOXOH/IPHH, TIacTUIbI. JIabopaTopHast 1 05
pabora «VccrnenoBanue miaasmMoinsa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)»

21 HemeMOpaHHbIe opraHOU bl KJIIETKH

22 Crpoenue u GyHKIUH s7pa
CpaBHHTEIBbHAS XapaKTEPUCTHKA KIIETOK

23 aykapuort. JlabopaTopHas pabora 1 05
«M3ydyeHue cTpoeHHst KJIETOK Pa3InYHbIX '
OpPTraHU3MOB»

ACCUMMIISIIHS U TUCCUMUIISIIS — JIBE
24 CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa 1 0.5

BemecTB. JlabopaTopHas pabora




«3yyeHue KaTaIMTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WU
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep peakun
KJIETOYHOr0 MeTabonu3ma. JlabopaTopHas

25 pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1 0.5
pacIIeuieHus NepoKCcuaa BOA0POia B
PACTHUTENBHBIX U JKUBOTHBIX KJIETKaX)

26 benku-akTuBaTOpH! M OCIKH-UHTUOUTOPEI 1

27 ABTOTpOGHBII THII OOMEHa BEIIECTB 1

28 doTocuHTE3 1

29 XeMOCHHTE3. 1

30 AHas’poOHBIE OpraHU3MBbL. Buibl 1
OpOXKEHUSI.

31 AdpoOHBIE OPTaHU3MBL. JTaIbl 1
HHEPreTHYecKoro ooMeHa
OHeprust MEMOpPaHHOT'O TpaIUeHTa

32 npoToHoB. Cunte3 AT®: pabota 1
npoTOoHHON AT®-cuHTa3b1

33 Peakninm MaTpuyHOTO CHHTE3a 1

34 TpaHCKpUIIIUS — MaTPUYHBIN CUHTE3 1
PHK

35 Tpancnsuus u e€ 3Tanbl 1

36 KoaupoBanue amuHokucnor. Pois 1
pubocom B OnocuHTe3e Oenka

37 Opranuzanys reHomMa y IpoKapuoT u 1

3YKapuoT




MonekyapHble MEXAaHU3MbI SKCITPECCUU

38 1
I€HOB Y 9YKapHOT

39 Bupycsl — BHeKs1eTOUHBIE (POPMBI KUZHU 1
¥ 00JIMTaTHBIE TAPa3UTHI.

40 Bupychble 3a0051eBaHMs yelloBeKa, 1
KUBOTHBIX, PACTCHUN

41 Hanorexnonoruu B 6HOIOTHHU U 1
MeuIHe

42 Ku3HeHHBIN UK KIETKHA 1

43 Marpuunsriii cuare3 JJTHK 1

44 XPpOMOCOMBI. 1

45 JleneHue KJICTKHM — MHTO3 1
Tunel kneTok. KapuokuHes U IUTOKUHES.

46 JlabGopaTtopnast pabora «Habnronenue 1 05
MHTO32 B KJIIETKaX KOHYHMKA KOpPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENaparax)»

47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK

48 OpranusMm Kak eJUHOE LIEJ0e

49 Txanu pacrenuii. JlJabopatopHnas pabora 1 05
«3y4yenne TKaHel pacTeHnin '
TkaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHei 1 0.5
KUBOTHBIX»

51 Opranel. CucTeMbl OPraHoB. 1

52 Ormopa Tella OpraHu3MoB 1

53 JIBuKeHNEe OpraHu3MOB 1

54 IIntanne opraHu3smMoB 1




ITnTanne mo3BOHOYHBIX JKUBOTHBIX.

> [TuimeBapuTenbHas cucTemMa yelloBeka

56 JlpIxaHue opraHu3MoB

57 JlbIxaHue M03BOHOYHBIX )KUBOTHBIX U
YyesioBeKa

58 TpaHCcOpT BEIIECTB Y OPraHU3MOB

59 KpoBeHocHas cuctemMa mo3BOHOUHBIX
KUBOTHBIX U YEJIOBEKa

60 Briienenue y opranuzMoB

61 3almuTa y OpraHu3MoOB

62 MMMmyHHas cucTema 4eioBeka

63 Pa3npaxumMocTh 1 peryisinus y
OpPTraHu3MOB

64 ['ymopanbHast peryssius ¥ 3HI0OKpUHHasI
cucTeMa JKUBOTHBIX M YelloBeKa

65 DopMBI pa3MHOXKEHHS OPTaHU3MOB

66 [TonoBoe pazMHO)KEHUE

67 Meiio3

68 ["amerorenes. OOpa3oBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK.

69 WNunuBuyaibHOE pa3BUTHE OPTaHU3MOB
— OHTOTrEeHe3

70 3akyajKa OpraHOB U TKaHEH U3
3apOJIBIIEBHIX JINCTKOB

71 Poct u pa3zButne XKMUBOTHBIX.

79 PasMHOXeHUE U pa3BUTHE PACTCHUM. 05

JlaGopatopHas pabora «CtpoeHue




OpPraHoB Pa3MHOKEHUS BBICIINX

pacTeHui»

73 HcTopus cTaHOBIEHUS U Pa3BUTHS 1
TeHETUKU KaK HayKd

74 OcHOBHBIE IOHATHS U CUMBOJIBI 1
TCHETHUKHU.
3aKOHOMEPHOCTH HACIEAOBAHUS

75 MPU3HAKOB. MOHOTHOpHIHOE 1
CKpEIlMBaHUE.

76 LuTonornyeckre 0CHOBBI 1
MOHOTHOPHUIHOTO CKpPEIINBAHUS

77 AHanu3upyroliee CKpeluBaHue. 1
Hemnonnoe nomuHupoBanue

78 JluruOpuHoe cKpeniuBaHue. 1

79 [{uTonornueckre OCHOBBI AUTHOPHIHOTO 1
CKPEIBaHHS

80 CuenneHHoe Hacle0BaHNE TPU3HAKOB 1

81 XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH 1

82 I'eneTuka nomna 1

83 I'eHOTHT Kak [EIOCTHAS CHCTEMA 1

84 ['eHeTHUECKUI KOHTPOJIb PA3BUTHS 1
pacTeHUl, )KUBOTHBIX U YeIOBEKa

85 N3meHunBOCTh NpHU3HAKOB. Bribl 1
U3MEHYHUBOCTHU

86 MomudukaroHHast “3MEHINBOCTh 1

87 BapuarmonHsIi ps v BapualiioHHAS 1

KpHBasl.




I"'eHoTunmyeckas N3MEHUYUBOCTb.

88 1
KoMOnHaTHBHAs N3MEHUYHMBOCTE

89 MyTanuoHHasi U3MEHYHBOCTb. 1

90 3aKOHOMEPHOCTH MYTAITAOHHOTO 1
mpoiiecca. DIMUTCHETHKA U ATTUT€HOMHUKA

91 I'eneTnka JemoBeka.

92 MeTtoabl MEAUIIMHCKON T€HETUKHU
3HaueHne MEIUIMHCKON T€HETUKHU B

93 MPEIOTBPAIICHUH U JICUCHUU 1
FeHETUYECKHX 3a00JIeBaHMIl YeI0BEKA

94 OCHOBHBIE ITOHITHUSA CEJIEKIIUU.

95 Metoabl CeICKIIMOHHON pabOTHI.

96 JloCTH>KEHMS CeJIEKIMU PACTEHUN U 1
JKUBOTHBIX.

97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE 1
TEHETUUYECKUX PECYpPCOB

08 buoTtexHonorus kak Hayka u oTpacib 1
MIPOU3BOJICTBA.

99 OcHOBHBIC HANPABICHUS CHHTETUYICCKOM 1
OuoJiorun

100 XpOMOCOMHas ¥ TE€HHAsl NHKECHEPUS

101 MenunuHcKre OMOTESXHOIOT I

102 PesepsHbiit ypok. IloBTopeHnue, 1
0000111eHNEe, CUCTEMATH3AIA 3HAHUI

OBHLIEE KOJIMYECTBO HACOB I10 102

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tema ypoka Bceero Kourpoanusie  IpaxTuteckue il?»y‘lel-ll/lﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoTshI padoThI pecypebi
1 OpodoniionHast Teopust Y. JlappuHa 1
5 JIBHoKyIIME CHIIBI SBOJIFOLMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIH 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIUS
6 [Tonynsauus — snemMeHTapHas €IMHHLIA 1
3BOJIIOLIMU
3aKOH reHETHYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BblIsBIEHNE U3MEHUMBOCTH Y '
oco0eill 0HOTO BHJIa»
8 OneMeHTapHbIe GaKTOPBI IBOTIOLHUU 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30n8umuu nonymsuuii: 1
reorpaduueckas, Ononormueckas
11 EctectBeHHbI 0TOOp — HanpaBIISIOLINI 1
(hakTOp IBOIOITUHN




12

[TonoBoit oTOOP

13

HpI/ICHOCO6HeHHOCTB OpPraHnu3MoOB KaK

pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B U HINOATANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

15

16

[Ipumeps! ipucnocoOaeHUH y
OpraHu3MoB: Mopdosiornieckue,
¢busnonornueckue, ONOXMMHUIECKHE,
MIOBE/ICHYECKUE.

Bun, ero kpurepuu u CTpyKTYypa.
Jlaboparopnas pabota «CpaBHeHHE
BHJIOB 110 MOP(OJIOTHYECKOMY
KPUTEPHIO»

Crpykrypa BHIa

0.5

17

BunoobpazoBanue kak pe3ynabrar
MHUKPO3BOJIOIUH

18

19

CBs3b MUKPO3BOJIFOIUU U
SIMHUACMHUOJIOTNHN

MaKpOBBOJ'IIOI_II/ISI. ITameonToNMOrNYECKHE

MCTOAbI U3Y4YCHU 3BOJIFOIUN

20

buoreorpaduueckre METOIbI U3yUEHUS

9BOJJIIOIINH

21

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCJIIBHO-

MOP(OJIOTHIECKUE METO/IBI U3YICHUS
3BOJIIOIUA




MonekynsapHO-TEHETUYECKUE,

22 OMOXMMUYECKHE U MaTEMAaTHUYECKHE
METO/Ibl U3YUYEHUS IBOTIOIIUN
23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH
24 AJnanTiBHAS paguaIus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIIIHT
o5 HayuHbie runmoTe3sl IpoOrCX 0K ISHUS
JKM3HH Ha 3eMiIe
26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH JKU3HU
97 OCHOBHBIE 3TaIbl HEOPTraHUYECKON
SBOJIIOLIUU
28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.
29 Jlaboparopuas padota «3yueHue u 0
OIMCAaHHNE UCKOIMAEMBIX OCTaTKOB '5
JPEBHUX OPTAaHU3MOBY
30 HauanbHble 3Tanel oprannyeckoin
SBOJIIOIUN
31 DBOJIOIUS DYKAPUOT
39 OCHOBHBIC 3TaNbl YBOJIOLHI
PaCTHTEIHLHOTO MHpA.
33 OCHOBHBIE 3Tambl YBOJIOLMH KUBOTHOTO
MUpa
DBOJIOLHS KUBOTHBIX. [IpakTrueckast
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5

CTPOCHUS MO3BOHOYHBIX ) KUBOTHBIX»




PazButue xu3Hu Ha 3emMIie Mo 3pam u

35 1
nepuoam

36 MaccoBble BBIMUPAHUS — 1
9KOJIOTUYECKUE KPUZHCHI MTPOILIOTO

37 CoBpeMeHHbIN SKOJIOTUYECKUI KPU3HC, 1
€ro 0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOro 1
MIPOLLIOTO

39 OCHOBHBIE CHCTEMAaTUICCKUE TPYIIIIBI 1
OpPTraHU3MOB

40 AHTpPOIOJIOTHS — HAayKa O YeJIOBEKe 1

41 Passutne npexacrasnenuii o 1
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «/3ydenne ocoOeHHOCTEH 1 0.5
CTPOCHUSI CKEJleTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM

43 JIBM>KyIIMe CUIIbl aHTPOTIOTEHE3a 1

44 CooTHo1ieHrne OMOJIOTHYECKUX U 1
COLIMAJILHBIX (h)aKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 1

46 [Taneorenerrka u NajeoreHOMHUKa 1

47 DBOJIIOLIHS COBPEMEHHOT'O YEJIOBEKA 1

48 UenoBeueckue pachl. 1

49 MeXTUCITUTUTHHAPHBIC METO,TBI 1

AHTPONOJIOTUH




50

3apoxaeHUE U pa3BUTHE HKOJIOTUU

51 MeToabl KOOI UH.

59 3HaueHne YKOIOrNYESCKUX 3HAHUU I 1
YeJoBeKa

53 Okonorndyeckue GaKTopsl 1

54 AbuoTtndeckue daxkTopbl. CBET Kak 1
IKOJIOTUYECKUHN PaKTOp.

55 Abuotnueckue dakropsl. Temmneparypa 1
KaK 3KOJIOTHICCKHUH (PakTop.

56 AbuoTtndeckue (hakTopbl. BiaxxHocTh 1
KaK 3KOJIOTUICCKHUH (akTop.

57 Cpenbl oOuTaHus OPraHu3MOB 1

58 Buonornveckne puTMbl 1

59 JKuznennbie GopMbl OpraHU3MOB 1

60 bruotnueckue hakTopsl 1
3HayeHrne OMOTUYECKHUX B3aUMOICHCTBUI

61 JUIs CYIIECTBOBAHMS OPraHU3MOB B cpejie 1
oOutanus

62 DKOJIOTHYECKHUE XapaKTEPUCTUKU 1
MOMYJISIITUH
OCHOBHBIE TIOKA3aTEJH TOYJISIIHH:

63 YHCIICHHOCTD, TNIOTHOCTh, BO3pACTHAS U 1
MOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH TOIYJISIIIH:

64 POXTaeMOCTh, IPHPOCT, TEMI POCTa, 1
CMEPTHOCTh, MUTPAIIHA

65 DKojorudeckasi CTpyKkTypa MonyJssiuu 1




66

JInHaMuKa MOIYJISIUU U €€ peryJiIsaius

KpI/IBBIC pocTa YNCICHHOCTH IMOIYJIAIHNH.

67
Kpussbie BbIKUBaHUS
DKoJoruueckasi HAIIA BUA.

68 JlabGopaTopHas paboTta 05
«IIpucrnocobseHnst ceMsiH paCTeHHI K '
pacceneHuIo»

69 Bu kak cucrema nmomysisiuin

70 3aKOHOMEPHOCTH TOBEJICHUS ¥ MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
IKOCHCTEME

74 OcHOBHBIE MTOKA3aTENN IKOCUCTEMBI

75 DKOJIOTMYECKUE TUPAMUIbI

76 N3menenus coo0O11ecTB — CyKIIECCUU
[TpupoaHbIE SKOCUCTEMBI. IKOCHUCTEMBI

77 03ep U peK. DKOCUCTEMbI MOpeH 1
OKECaHOB

78 [Ipupoanbie 5KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, IECOB, CTEMEH, MyCTHIHB

79 AHTpPOIIOTEHHBIC YKOCHCTEMBI

80 YpO03KOCHCTEMBI.
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJCHCTBHI OpraHU3MOB

B OKOCHCTEMAax




MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN
pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,

82 OpPraHU3MEHHOM, TOMYJISIIUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmierutanerapaas
obomouka 3emin

84 VYuenue B. . Bepnasackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepsl

86 Kpyrosopots! BenecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OuOCchepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYNHBI

90 BozneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIOr€HHOE BO3JEHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

03 OCHOBHBIE TIPUHIIHITBI YCTOHYHUBOTO
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
ParonanbHo€ MpUpO0NOIb30BaHNE U

94 COXpPaHEHHE OMOJIOTHIECKOTO
pazHooOpa3zus 3emin

95 O6o006menne o Teme «MUKPOIBOIIOIUS
U e€ pe3yJIbTaTh»

96 O6061meHne o Teme «Makpo3IBOTIOIUS

" €€ pe3yabTaThD»




O6o06menue no Teme «IIpoucxoxaenue

97 1
Y pa3BHUTHUE XU3HU Ha 3eMIiIe»

98 O6o6menue no Teme «IIpoucxoxaenue 1
YeJI0BEKa — aHTPOTIOT€HE3»

99 O600meHue Mo Teme «IKOJIOTHS — HayKa 1
0 B3aMMOOTHOUIICHHUSX OPTaHU3MOB)

100 O6o06menne o Teme «OpraHu3mMbl U 1
cpena oOuTaHUs»

101 O6061ueH1/ie 1o TeMe «DKOJIOTHS BUJIOB U 1
TIOTTYJISITTAI

102 0O606mmenue o teme «buochepa — 1
rio0abHasi 3KOCUCTEMAy

OBUIEE KOJIMYECTBO YACOB I10 102 35

[TPOT'PAMME




YEBHO-METOANYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

buonorus 10-11 knaccel.yriay6nennsiid ypoenb. [1.M. bopoaun, JI.B.
Briconkas, I'.\M. demmiun u ap. noa penakuueit B.K. [llymuoro u I'.M.

JpIMIIHMIIa

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

https://prosv.ru

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://urok.apkpro.ru/



