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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (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 TOJIOKEHUH (enepalibHOi paboueil mporpaMmbl BOCIIUTAHUS.

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
IpeaAMEThl, H3ydyaeMble Ha yriayOJnEéHHOM ypOBHE, SBISIOTCS  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 JTHX Y4YeOHBIX MPEAMETOB [OJDKEH OBITh OpPUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus” 1aér npeacraBieHue o 1eu
W 3ajayax U3ydeHHs ydeOHoro mpeameta «buosorus» Ha yriyOoJI€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBapUAHTHOE) TMPEAMETHOE COJACpP)KAHHUE, €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 1o 6uosioruu peain3oBaH
MIPUHIINAI MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PCHHS,  IKOJOTHUUYECKOTO
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
tpeboBarnii ®I'OC COO Kk TUTAHHPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHIO COJIEpKaHUS
OMOIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPETHETO 00IIeTro 00pa3oBaHusI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIIKOJIC 1 OPUEHTHPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOU OMOJIOTUH, SMOPUOJIOTUN U OMOJIOTUU Pa3BUTHS, TCHETUKH, CEJIEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
OWojornyeckoro  oOpa3oBaHMsl B By3ax W OpraHU3alMsIX  CPEIAHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJYy4YarOT pa3BuThe. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PAaCTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS MOCIEIYHOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMY mnpeamMery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIM MOAXOABI K HW3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYECKOTo pa3Ho00pa3us mianetsl. Tak, B 10 kiiacce nu3y4arorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunonorun yenoreka. B 11 kiacce uzyqaroTcsi 3BOIONMOHHOE YYEHUE, OCHOBBI
9KOJIOTUH U YueHHe 0 buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJI€H, IPUHIIUIIOB U MPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTUS M TOJJECPKAHUS HHTEpeca oOyyaroumxcs K OWOJOrMM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIIEHUSI U Pa3BUTHS
TOM WJIK MHOM 00J1aCTH OMOJIOTHH, BKJIaI0M OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEILIEHUE BAXKHEUITNX OMOJIOTHYECKUX M SKOJOTHUYECKUX POoOIeM.

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



OpraHW3alMK >KUBBIX CHCTEM pa3HOTO paHTra © NPHOOPETECHHUE YMCHHM
UCIIONIb30BaTh 3TH 3HaHUS B (OPMUPOBAHMU HHTEpECa K OMpeAeNEHHON obnactu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayOon€HHOM ypoBHE 00€CIIeUnBACTCS PEIICHUEM CIIEIYIONTUX 3a0a4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEJILHOTO TMPOBEACHUSI OHOJOTMYECKUX HCCIEIOBaHUN B
naboparopud W B mOpupoae (HaOMIOJAeHHME, W3MEpPEHHE, OSKCIICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHMSIMHU: CAaMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBaTh M HCMOJBb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOLIWUX  JIIOJIEH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodrtakTHKA WHGEKITMOHHBIX 3a00JeBaHNl, TpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHMOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpoIleCCe 3HAKOMCTBA C  BBIJAIOIMIUMHUCS OTKPBITUSMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAIIbHBIX UCCIICI0BaHUH,
pelieHus: OMOJIOTMYECKUX 3a/lay, MOJAEIHUPOBAHUS OHMOJOTHYECKHUX OOBEKTOB U
MPOIIECCOB;

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



T€HETUYECKON TPAaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B PUPOJIC; MHTETPAITAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyJaroImMMHCS  KOMIIETEHTHOCTH B pallMOHAIbHOM
PUPOAOTIOIB30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdepnl), COXpaHEHUU COOCTBEHHOrO 3JI0POBbS M 370POBBSA
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaILUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUWM U YMEHUHN B TOBCEAHEBHOM KU3HU;

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

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTUU Ha YriIyOJIeHHOM
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
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(pUKU €ro COJAep KaHWs U HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4YecKux padoT. Takxke yuactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENAeTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXAHUE OBYUYEHUA
10 KITACC

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
Owonornu.  buomormdeckue HAyKM W HM3ydyaeMble = HMH  MPOOJICMEI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, WM. I1. I1aBnos, 1. . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /1. K. bensien.

Tabmuubl U cxembl: «CBSI3b OMOJIOTMM C APYTrUMHU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuochepHswiii. Ilporecchl, TPOUCXOIANIME B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIMs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXEHUsA PE3YyIbTATOB JKcnepuMmeHTa. [lonsatue
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TPHU3HAKH KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1abopaTopHOE 000PYIOBAHKE IS IPOBEICHUS HAOIIOACHHM,
WU3MEPEHUN, DKCIIEPUMEHTOB, B TOM YHUCJIE MOJIYYEHHOE HA CPEACTBA IPAHTA .

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOKCHHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMctopus pa3BUTHS METOJOB MUKPOCKOIIMIY.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTrbl pacTUTENIbHbIX,
YKUBOTHBIX ¥ OaKTepUATbHBIX KJIETOK, B TOM YHCIIe 000pYI0BaHUE , TOTYYEHHOE Ha
CpeACTBa rpaHTa .

IIpakTnueckass padora «/3ydeHue MeETOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anektpodopes, auddepeHImanLHoe IeHTPUYrupoBaHue,
[TLIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPODIEMEHTHI.
Boga u e€ poiib Kak pacTBOPUTEIS, PEAr€HTa, Y4aCTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TeIIoperyasiuuu. MuHepanbHbIe BEIIECTBA KJIETKHU, UX OHoJIornueckas posib. Poib
KAaTMOHOB M aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHUCIOTHBIN cocTaB 06enkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, menTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAs



cTpykTypsl. [enatypamus. CpoiictBa OenkoB. Kiaccuduxamuss Oenkos.
buonornyeckue Gpynkmum 6emkoB. [Ipuotnsi.

VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJIUCAXAPUIBI.
OO6mumii 1IaH CTpOeHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUApOdoOHBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurnunepunbl, ¢GocPoaumuasl, BOCKH, CTEpOHAbl. buonormdeckue QGyHKIIAN
munuaoB. OO1Me CBOMCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunnossie kucnotel. JJHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneotuapl. [Ipunnun kommiementapHoctu. I[lpaBwio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

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

CrpykrypHas OuoJOTHs: OMOXMMHYECKHE U OMO(MU3UYSCKUE HCCIICIOBAHUS
CoCTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooeruposarue
CMpYKmypsl U QYHKYUl OUOMONEKYN U UX Komniekcos. Komnvromephviil Ou3aun u
Opeanuyeckul cCunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

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

Hunarpammel: «PacnpeneneHne XuMAYECKUX JIEMEHTOB B HEXKMBOW MTPUPOJIEY,
«PacrnipeniesieHne XuMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJICH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbl Oenka», «CTpyKTyphl O€IKOBOM MOJIEKYJb», «CTpOEHHUE MOJICKYI
yrieBooBy», «CTpoeHHe MOJIeKyn JUNUAoB», «HyKJIeMHOBBIE KHCIOTBHI»,
«Ctpoenne Mosnekyibl ATOy.

O6opynoBanue: XUMHYECKass IMOCyJla W OOOpyJAOBaHHE, B TOM YHUCIE
MOJIyYEHHBIE 3a CPEJICTBA I'PAHTA.

JlabopaTtopnasi pab6ora «O0Hapyx)eHHE OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX
peakuum».

JlabopaTtopHnasi pa6ora «VccienoBanne HyKJICMHOBBIX KUCIIOT, BBIICIIEHHBIX
U3 KJIETOK Pa3IMYHBIX OPTraHU3MOB.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH



Tumnbel KJIETOK: JyKapuoTHUeCKass U mpokapuotuueckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

CtpoeHure NpoKapuoTUIECKOU KiIeTku. KinerouHast cTeHka OakTepuidl U apxew.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpoHONM W aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenune 1 GyHKIIMOHUPOBAHKUE dyKapUOTHUECKOU KieTkh. [Ima3smarnaeckas
MeMOpaHa (turazmanemma). CTpykTypa Iia3MaTHYecKor MeMOpaHbl. TpaHCmopT
BEILIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: accuBHbIN (1uddy3us, odaerdéHHas
nuddys3ust), akTUBHBIM (NMEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tomynmponuiraemocts MeMOpanbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHJIOIUTO3:
MUHOLUTO3, (aronuTo3. Dk3ouuto3. Knerounas crenka. Ctpykrypa u (QyHKIUU
KJIETOYHOW CTEHKH PAacTE€HUM, TPUOOB.

[Murorasma. [{uto3ons. Lurockener. JIBuxeHue murtommiazmbl. OpraHou/Ibl
kieTku. OTHOMEMOpaHHbIE OPraHOUIBI KIETKU: dHAoIIa3MaTuaeckas cethb (JI1C),
anmapat [onbmku, JWU30COMBI, HUX CTpoeHHe © GyHKIOUU. B3anmocBszb
OJIHOMEMOpPAHHBIX OpPraHOUJOB KJIeTKH. CTpOoeHHUE TPaHYJSIPHOTO PETUKYIyMma.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbINA) SHIOMIa3MaTHIECKUN PETUKYITYM.
Cekperopras (yHkiusa anmapata ['onbmku. Moouguxayus b6enkos 6 annapame
Tonvoocu. Copmupoexa 6enxkos 6 annapame I onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWMJBI  KJIETKH:  MHUTOXOHJIIPHUH,  IUJIACTHJIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (yHKIIMM MHUTOXOHIpuM U muiactun. [lepBuunsie,
BTOPUYHBIC U CIIOXKHBIC MIACTUJIBI (POTOCUHTE3UPYIOIINX FYKAPUOT. XJIOPOTLIACTHI,
XPOMOILUIACTHI, JIEMKOTIJIACTHI BBICIIIMX PACTCHUM.

HememOpanubie opranouapl kiaeTku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHoOUI0B KJIETKHU. Pu6ocompr. IIpomescymounvie Quramernmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmel. MBbIIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. Kierounsrit
nentp. CTpoeHMEe U JBWKEHHE JKIYTUKOB W PECHUYCK. MHUKpPOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. Ob6osnouka siapa, XpoMaTUH, KapUoILia3Ma, SIAPBIIIKA, UX CTPOCHUE U
byHkiuu. SnepHbiii OenKOBBIM MaTpukc. I[IpocTpaHCTBEHHOE PpacMoOJIOKEHUE
XpoMocoM B uHTep(ha3zHOM sape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTWHA — THUCTOHBL. /Jlunamuxa s0epHou 00010YKU 6 Mumose. HoepHbiil
Mpaucnopm.



Kinerounsie BkmtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOIA).

JleMoHCTpanun

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

Tabmuubl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUN», «SA1po», «CTpoeHne MPOKApUOTUYECKON KIICTKNY.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MHKpOIpenapaThl OaKTepUalbHBIX KJIETOK ,B TOM YHCIIE
o0opy0BaHuE , MOJYYEHHOE Ha CPEJICTBA IPAHTA .

JlaGoparopnass pabGora «/3ydyeHue CTpOEHHS KIETOK Pa3JIUYHBIX
OpTaHU3MOBY.

IIpakTuyeckas padora «/3ydueHune cCBOMCTB KJIECTOUHON MEMOpPAHbI.

JlabGopaTtopnass padora «lccnegoBaHue I1a3MoNIM3a W JAEIUIA3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccUMHIIALINS ¥ TUCCUMIIISIINS — JIBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
nmpoleccax. OJHepreruueckoe obOecrnieueHue KieTku: mnpeBpanieHne AT B
OoOMeHHBIX Tporieccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOpOB. benku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HepMEHTATUBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBUYHBIA CHHTE3 OPTraHUYECKHMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AnokcueenHvlli U oxcuceHHbll pomocunmes y odaxmepuii. Ceemocobuparowue
nuUSMeHmyvl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B MpoOLECCEe
dbotocunTeza. CBetoBas u TeMHOBasi daszpl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IIpoxykTUBHOCTH (hOTOCHHTE3a. BiausHue pa3nuuHbix (akTOpOB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >Kene300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buaesl Opoxxenus. I[IpoaykTel OpokeHHS U WX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.



AspoOHbIe OpPTaHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBUTENBbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonorndueckoe oKucIeHUE, UIN KIETOUYHOE JbIXaHue. Pojib MUTOXOHIpUI B
npolieccax ouonoruyeckoro okucienus. [{uknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepaus membparnHozo epaouenma npomonos. Cunmesz ATD:
paboma npomonnout ATD-cunmaszwi. llpenmymiecTBa a’3poOHOTO MyTH OOMEHa
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «POTOCUHTE3», «DHEpreTuUeckuit oomen», «buocunres
oenkay, «CtpoeHue pepMeHTa», « XEeMOCHUHTE3M.

O6opynoBaHHEe: CBETOBOM MUKPOCKOI, 00OpPYIOBaHHUE JI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi pabora «3yueHne KaTaIUTUIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuUMepe aMuiIa3bl WK KaTaaasbl)y.

JlabGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakuun mMarpuuHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBeHHOW MHGoOpManun. | eHeTHYeCKUi
KOI, €ro cBoucrTBa. TpaHckpunuus — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancnsiums u e€ stanbl. Yuactue Tpancnoptaeix PHK B 6nocunTtese Genka.
VYcenoBust O6uocuHTeza Oenka. KomupoBanue amuHOKUCIOT. Posnb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IpoIIECCOB B KieTke. KiieTounblii romeocTas.

Bupycel — HekiieTouHbie (hOPMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHMe
MIPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.



BupycHrbie 3a0o0neBanus 4enoBeka, )uBOTHBIX, pacteHuit. CITM ][, COVID-109,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCTpanun

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

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKui Koy, «Bupyche»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounsrii 1muki, ero mnepuoiasl u perynanus. WMurepdasza u MUTO3.
Oco0eHHOCTH TIpolleccoB, MpoTekarimux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [Ipecunrernyeckuid  (MOCTMUTOTHYECKUM), CHHTETHYECKUH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHUI ) TIEPUOIbI HHTEP(DA3BI.

Martpuunbii cunres JIHK — permmkanwma. [Ipuanuner permkanvm JITHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJIJIEIBbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouAaHblid  HaOOpbl  XpoMocoMm. ['omosiornuHble  XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaguu MUTO3a U POUCXOISIIHNE B HUX MPOLECCHI.
Tunel MmuTo3a. KaproknHe3 U HIUTOKUHE3. bHOJIOrnYecKoe 3HaueHne MUTO3a.

Perynsinus MUTOTHYECKOrO IMKIA KJIETKH. I[IporpamMmmupyemasi KieTouyHas
rudesnp — anomnTos.

Knerounoe snpo, XxpoMocombl, (GyHKIIMOHANIbHAs TEHOMHKA. Mexanuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemok. «lL{ugpposas
K1emKa» — ououngopmamuyeckue mooenu QyHKYuoOHUpOoBaHus Kiemku.

JdemMoHcTpanuu

Tabnuipel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Pemmmkamusa JHK.

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTIpenapaThl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JIyKa», B TOM YKCJIie 000pyAOBaHUE , MOTYYEHHOE HAa CPEACTBA TPAHTA .

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy.

JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJIETKaxX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPTaHU3MOB



buonorunyeckoe pazHooOpasue OpPTaHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEICATEITHbHOCTH OJHOKICTOYHBIX OPTaHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYTUe
npoTUcThl. KosloHnansHble OpraHu3MBl.

B3anMocCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuil. TUNBI paCTUTEIBHBIX TKaHEH: 00pa3oBaTeIbHasl, IOKPOBHAs,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOeHMs, (PyHKUUN U
PAcCIIOIOKEHUA TKAaHEH B OPraHaX PaCTEHUM.

TkaHU JKMBOTHBIX M YEJIOBEKAa. [HIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCIMHUTENbHASA, MbIlIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHUsA, (QYHKUHN U
pAacIIOIOKEHU TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTWBHBIE OpraHbl pacTeHuil. Oprasel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U YenoBeKa. DyHKIINA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTPOEHUE U THTIBI
COCIMHEHUS KOCTEMN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIntanue opranu3mos. Iloronenne Boabl, yriaeKUCIoro ra3a i MUHEpaIbHbIX
BellecTB  pacreHussmu.  [Iutanme  KkMBOTHBIX.  BHyTrpumosoctHoe  u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. I[lumeBapurenbHble kene3bl. [lnimeBapuTenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuii. J{prxanne >kuBoTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KUBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomux. Perymsmus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BemecTs y XKHUBOTHBIX. KpoBeHOCHas cucrtemMa U €€ Oprassl
KpoBeHocHass cucremMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpaleHusa. IBOJIOLHUOHHBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla U e€ peryJisnms.



Beinenenne y oprann3MoB. Beienenue y pacreHuid. Beiienenue y xKuBOTHBIX.
CokpatutenbHble Bakyoau. Opradbl BbiaeneHus. PuibTpauus, CEKpeuus Hu
oOpaTHOE BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeneHUs. CBS3b
IIOJIOCTU TeJa C KPOBEHOCHOM M BBIJCINTEIBHOM cuUCTeMaMu. Belnenenue y
NO3BOHOYHBIX JKMBOTHBIX M yesoBeka. [Touku. CtpoeHne U QyHKIHMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OaKTepuil U IUCTHI IPOCTEHIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa NaCCUBHOM M XUMHUYECKOU 3aIIUThl. DUTOHLINBI.

3amyra 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3zMa ot Oojne3Hedl. UMmyHHas cuctema uenoBeka. KiieTouHbl U
TYMOpaJIbHBIA UMMYHUTET. BpoxkAEHHBIA W NpUOOPETEHHBIN crnenupuIecKuii
UMMYHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ perysinus |y OpramusmoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakuMoCTh U perynsuns y paCTEHUN.
PocTroBble BellecTBa U UX 3HAYCHHUE.

HepBHast cucrema u pedrexTopHas peryssiius y >XKUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOITIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOWU CHCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanpHas peryssuus U 3HAOKPUHHAS CUCTEMa YKMBOTHBIX M YEJIOBEKA.
JKenessl 3HAOKPUHHOM CUCTEMBI U KX TOPMOHBI. JleiicTBrE TOPMOHOB. B3auMoCBs3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JdemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmupl U cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOIOKIETOUHBIE
Bojopocim», «bakrepum», «lIpocreimme», «Opranbl LBETKOBBIX PACTECHUIN»,
«CucremMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIxX», «TkaHu pacrenuit», «KopueBbie cuctembl»y, «CTpoeHue ctediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeI0BEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHOcHas cucrema», «/lpIxarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MplIleuyHasi ~ CUCTEMay,
«BblgenurenbHas cUCTEMay, «IDHAOKPUHHAsA cUCTeMa», «CTpPOCHHUE MBIIIIbDY,
«mmynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTaHUS  PACTECHUNY,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue miaHapun», «BHyTpeHHee CTpOEHHE IOKIEBOro uepss», «HepBHas
cucrema pbid», «HepBHas cucrema garymkn», «HepBHas  cucrema



npecMmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOMuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOYHBIX
OpPraHn3MOB, MHKpPOINpENaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTIJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUi, repOapuu
pacTeHUN pa3HbIX OTJAEJOB, BIJAXHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMU OECIO3BOHOUYHBIX JKUBOTHBIX, CKEJET YeJOBEKa,
o0opy0oBaHuE Il IEMOHCTPALIMK MTOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeIKOB Mo eicTBreM (GepMEHTOB, 000pYAOBaHUE IS
JEMOHCTPALIMHA OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JABMUKEHHUI, MOAEIIHA TOJIOBHOTO MO3ra pPa3MYHbIX )KUBOTHBIX,B TOM
yucie 000pyI0BaHKE , TOJYYEHHOE Ha CPEICTBA IPAHTA .

JlaGopaTopHasi padora «/3yueHne TKaHEel pacCTCHHID.

JlabopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrue OpraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuHoxkeHue. [lonoBeie KieTkH, WM rameTel. Meio3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. bronorndecknii CMbICIT
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 W €ro MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmofnoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CHocoObl
OILTIOIOTBOPEHMS: HApYXKHOE, BHyTpeHHee. [lapTenorenes.

NHuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHUOJIOTHSl — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoGnenme. Tumbl  npoOGreHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opooaenue. bracmyna, munol
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMMTAIONIMX. 3apOJABIIICBBIC JIMCTKU
(ractpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIMSIHUE 4YacTel pa3BHUBAIOIIETOCS 3apojbliia (3MOpPHOHANbHAS WHIYKIIHS).
3aknajka IUIaHAa CTPOEHMSI JKMBOTHOIO KAaK  pPE3yJbTaT HEpapXUYECKHUX
B3aMMOJICHCTBUI TeHOB. BiusHue Ha 5MOpPHOHANIBHOE pPAa3BUTHUE PANUYHBIX
(baKkTOpOB OKpYyKaroleh Cpeibl.



Poct u pasButne xuBOTHBIX. [locTamOpuonaneHbli mepuon. Ilpsmoe u
HempsiMoe pas3BuTue. PasButue ¢ wMetamopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJIOrMYeckoe 3Ha4Y€HUE NOPSIMOrO MU HENpPSIMOro
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJOTMYECKUE MPOLIECCHI.

PasMHoeHue u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['amerorenes
y pactenuil. OmI0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHnii. OOpa3oBaHUE U PA3BUTHUE CEMEHHU.

MexaHu3Mbl peryJalud OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnmuupl u cxembl: «BereratuBHOE pa3MHOXEHHE», «TuIbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIIECHBDY,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HempsAMoe pa3BuThe», «Pa3BuTme Maickoro xyka», «Pa3Buthe capaHuny,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHne ceMsH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOW KanycTbDy, «  KM3HEHHBIN UK MXa», «  KU3HEHHBIN [IUKJI AIIOPOTHUKA,
«KV3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPONpENaparhl SUIEKICTOK Hu
CIIEpPMATO30U10B, MOJIEh «I UK pa3BUTHUS JSATYIIKU»B TOM YHCIIE 000pYIOBaHUE ,
MOJIyYE€HHOE Ha CPEJICTBA I'PAHTA .

JlabGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpo€HHE OpPraHoB PA3MHOMXKEHHUS BBICHINX
PaCTEHUI».

Tema 11. I'eHeTuka — Hayka O HaCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Wctopus cTaHOBIICHUS M PA3BUTHS F'eHETUKHU Kak Hayku. Pabotel I'. Menpens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX Y4YEHBIX B PA3BUTHUH TI'€HETHUKH.
Pa6otst H. K. KomnbrioBa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kaprieuenko,
1O. A. ®unmunuenxo, H. B. TumodeeBa-PecoBckoro.



OCHOBHbBIE TEHETUYECKUE MOHSITUS U CUMBOJIBI. [ 'OMOJIOTMYHBIE XPOMOCOMBI,
aJUleJIbHbIe TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYISIPHO-TE€HETUYECKUM.

JleMoHCTpanun

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToJIbl TeHETUKIY, «CXeMbI CKPEIIUBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HCCJIEIOBAHUIN).
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usl THOPUIOB MEepBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIIECIUICHUs NPHU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBaHud. [ unores3a 4ucToThl raMer.

AHanusupyroniee ckpenBanue. [IpoMeKyTOUHbIN XapakTep HacleJOBaHUS.
Paciueruienre npu3HaKoB MIPU HENIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacJeI0BaHUs TPU3HAKOB. LluTOI0rMYecKre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS.

CuerienHoe HacienoBanue mpusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXIAy I'e€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTnka nosia. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS ona. AyTOCOMBI U
IIOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHbIi M TreTeporaMmeTHbId I0J. ['eHeTuyeckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [ienoTponuss — MHOKECTBEHHOE JECUCTBUE
resa. MHOXECTBEHHBIM aljieju3M. B3auMojaencTBUe HeaJUIeAbHBIX TI'€HOB.
KommniementapHocts. Onucras. [lomumepus.

I'eHeTHYECKUI KOHTPOJIb Pa3BUTHs PACTEHUH, J)KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(GU3MONOTMYECKUX  TMPOIECCOB, TMOBEIEHUS W  KOTHUTUBHBIX  (DYHKUUH.
['eHeTnyecknue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJACUCTBUS «XO3SIUH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTmdyeckue acnekTbl KOHTPOJIS U
MU3MEHEHUs HaCJIEJICTBEHHON NH(POPMAIIUHU B OKOJIEHUSIX KJIETOK U OPTraHU3MOB.

JleMoHCTpanun

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

Tabmumpt u cxemsl: «IlepBriif 1 BTOpo# 3akoHbl Mennensa», « Tpetuil 3akoH
Mennens», «Ananusupymollee CkpemmBaHuey, «Hemomnoe nomMuHUpOBaHHEY,



«CrierieHHOE HACJIEIOBAaHWE TPU3HAKOB Y Jpo30duibl»y, «leHeThka Tmoay,
«Kapuotun uenoBeka», «Kapuotun apozodpunby, «KapuoTum MOTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MoOjA€Nb I JEMOHCTpPAllMd 3aKOHOB €IMHOOOpa3us
rUOpUJIOB TIEPBOTO TIOKOJICHHSI M PACIICIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJEIb I
JIEMOHCTpAllMK CILEIJICHHOTO HACIEIOBAaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3zoduna»,B ToM yucie 000pyIOBaHHE , MOJYYEHHOE Ha
CpEACTBa rPaHTa .

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumopeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

Monudukanuonnas U3MEHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUH
MOAU(PUKAIIMOHHON M3MEHYMBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHbIN
psa v BapuanmoHHas Kpubas (B. Moranncen). CpoiicTBa MOAM(UKALMOHHON
M3MEHUYUBOCTH.

['eHoTHIIMYECKAast N3MEHUYUBOCTh. CBOKCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON M3MEHUYMBOCTH: KOMOMHATHUBHASI, MyTaIllMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
IreHEeTHYECKOro pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTranmoHHass HM3MEHYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HUHAYUUMpPOBaHHbIE MyTauuu. SaepHbie U
HUTOIUIa3MaTuYeckue myTtanuu. CoMaTUYeCKUE W TMOJIOBbIe MyTaluu. [IpuunHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHbl ¥ WX BJIMSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacnencTBeHHoM m3menunBoctu (H.M. BaBuwiioB). BHesinepHasi U3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pONb ONUSEHEeMUYEeCKUx Qakmopos 8
HAC1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JleMoHCTpanun

[Toptpersr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.



Tabmuupr w  cxembl: «Bumbl um3MeHUHMBOCTHY, «MoauduKamoHHAS
W3MEHYUBOCTEY, «KomOnnaTuBHAS U3MEHYMBOCTH, «Merio3y,
«OnnonoTBopeHuey, «I'eHeTndeckue 3a00ieBaHUs YeI0BeKay, « Buabl MyTamuii.

OO6opyoBaHue: KMBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTCHH,
pucyHku (pororpadun) >KUBOTHBIX C PA3IMYHBIMU BUJAMH U3MEHUHMBOCTU,B TOM
Yguciie 000pyI0OBaHKE , TTOJIYICHHOE Ha CPEICTBA TPAHTA .

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOrO psAga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytamuu y 7Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka YesioBeKA

Kapuotun uvenoBeka. MexayHapoAHasi MporpaMma HCCIEIOBaHUSI T€HOMA
4yejaoBeKa.  MeToapl  M3yYeHMsT T€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHUM,
OJITM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISAILIUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | eHHbIE U XPOMOCOMHBIE
Oone3HM 4YenoBeKa. boJIe3HM C HACIeACTBEHHOW MPEnpacroyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl TOBBINIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
(bU3MYECKOMY U XMMUYECKOMY 3arpsS3HEHUIO OKpYKarolen cpeabl. [ eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBekay, «MeTonbl U3YYCHUS TEHETUKU
YesioBekay, «l eHeTHYeCcKue 3a00JICBaHUS YETTOBEKAY).

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesekuusi OpraHu3sMoB

JlomecTuKanus 1 ceeKuusi. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOWCXOXIEHUS W MHOTOOOpas3usi KyJIbTYPHBIX
pactenuii. Posb cenexkuum B cCO34aHUM COPTOB PACTEHUI U OPOJ )KUBOTHBIX. COPT,
MOpoJia, MITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACIEACTBEHHOW U3MEHYMBOCTH
H. 1. BaBusnoBa, ero 3HaueHue A7 CENIEKIIMOHHON padOTHI.

Metoasl cenekunoHHONW paboTel. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/INUBU1Y JIbHBIM. DTarel KOMOMHAIITMOHHON CCJICKIIUU. HUctwiTanne



MPOU3BOAUTENECH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TMOMOIIBIO OIEHKH
¢dbeHoTHa NIOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckycCcTBeHHBIH ~ MyTareHe3  Kak  METOJI  CEJEKIIMOHHOW  paboThlI.
PainanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil Y KyJIbTypPHBIX
dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pexomOuHaHTHBIX JIHK 11t momydeHust iCX0THOTO MaTepuaia Jijisl CEIeKITUH.

[lonyuenne HOJIUIIIIONIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuskopoAcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpunusauus. llpeononenue Oecruiogus
MEKBHUJAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUM U )KUBOTHBIX. «3enéHas
DpesonoyuUsy.

CoxpaHeHHE U N3yYEHUE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUI U UX
JUKUX pOAMYEH JUIsl CO3/1aHUSI HOBBIX COPTOB U F'MOPHUIOB CEIBCKOX03IMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u ynpaejieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIVYUleHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JNUHUU U KPOCCO8, 6 MOM HYUcCie C
NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008aAHUL, Nepedo8blx uoel u
NepCneKmusHbIX MexHoI02Ul.

JleMoHCTpauumn

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

Tabmunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHX PSIOB B HACIEACTBEHHON M3MEHUYMBOCTIY,
«Metoppl cenexkunn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGoparopHasi padora «/3ydueHue copToB KyJbTYPHBIX PACTCHUN U TOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOJIOB CEJICKIIUU PACTEHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJEKUHUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoy0rust ¥ CHHTeTHYECKAsI OMOJIOTUA

OOBEKThI, HMCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBbI, MUKPOOPTaHU3MBbI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMoTeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnue. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOJOTHYECKHX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, AMUHOKUCIOT U BAUTAMUHOB.



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

Kiierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU 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 T€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHoix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTHKEHHUSI M TEPCIEKTUBBI XPOMOCOMHOW M TEHHOW MHXKEHEPUN. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIeMbl TEHHOW UHKEHEPUU.

Menuuunckue OuorexHonoruu. [loctrenomuas nudposas meaunuHa. [11{P-
JMAarHoCcThKa. MeTaOoJOMHBIN aHaliu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa U OLIEHKH COCTOSIHMSI €ro 3J0poBbs. M CIONb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Ttepanusi paka. 3D-Omouwmkenepus minsg  pa3paOOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHI, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TpEXMEpHOro OmompuHTHUHTra U ckaddonaunra
JUISL pENIeHUs 3a/1a4 EPCOHATN3UPOBAHHON METULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJNEKYISAPHBIX MEXaHHU3MOB
¢dbynkunonupoanuss PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuubl u cxembl: «Mcmoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIICHHOM
MIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHas HHKEHEepUs».

JlaGopaTopHasi padora «M3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKckypcusi «bHOTEXHONOTMA — BaKHEWINAsh MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE SBOJIONMUOHHBIX NpeACTABJICHUNA B
omnoJsioruu

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.



JIBrKy1Me CHiibl 3BOIOUNMH BUIOB 110 Y. J[apBHHY (BBICOKas MTHTEHCUBHOCTh
pPa3MHOXXEHHSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLNMOHHAS  Ouojorusa. 3HAYeHUE
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. W. [lImansraysen, x. Xonaein, . K.
benses.

Tabnuub! u cxemsl: «CucreMa xxuBoit mpupo sl (o K. JInnuero)», «JlectHuna
XUBBIX cyuiecTB (1o Jlamapky)», «Mexanusm (popMupoBaHus MPUCITOCOOTIECHUN Y
pacTeHuit u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapipyta mytemiectBus Y.
Hapsunay», «Haxonku Y. [lapBuna», «@DopMbl OOprOBI 3a CyIIECTBOBAHHUEY,
«Iloponpl romy6ei», «MHoroodpasue KyJIbTypHbIX (opM KamycTbD», «Ilopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHUs HOBbIX BHIOB (o Y. /lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYLIUX CHUJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETHYECKON TEOPUH IBOJIFOLIVM.

Tema 2. MUKpPO3BOJIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IMHULA 3BOJOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOr0 pa3HOOOpa3usi M CTPYKTyphbl mnonyisiuuid. M3menenue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalmOHHbBIN
npouecc. KomOuHaTuBHasg wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaIpaBJeHHbIC U3MEHEHUS YacTOT ajljiesiel B monysauusx. DPQPpexT ocHoBaTels.
Sdhexm bGymovinounoco eopaviwka. CHudicenue 2eHemuyeckKo20 pa3sHo0OPA3UsL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma opeticha 2eno8 6 6OIBUIUX U MATBIX

NONYIAYUSIX. Murpanumu. N3onsauus IIOITYJISALIUI: reorpadguueckas
(mpocTpaHcTBeHHas ), Onosnorudeckas (penpoayKTHUBHAs).
EctecTBeHHbII 0TOOp — HampaBisgiomuil Qgakrop sBoiouud. DPopMbl

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

[IpucnocoOeHHOCTh  OPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOIMUH.
Bo3HukHOBEHHE TPUCTIOCO0IEHUH y OpraHu3MoB. ApoMop(}o3bl U HANOAJANTALIUH.
[Tpumeps! mprcnocoOIeHnid y OpraHu3MoB: MOpQosoruieckue, Gu3noIorunieckue,
onoxumuueckue, mnoBeAeHueckne. OTHOCUTENBHOCTh  MPHUCIOCOOICHHOCTH
OpraHU3MOB.



Bun, ero kputrepuum u cTpykrypa. BumooOpa3oBaHue Kak pe3ynibTar
MUKpO3BOIIOIMH. M3omsmus — ximrodeBod ¢akrtop BuaooOpazoBanus. [yt u
CIIOCOOBI BUI000Pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),
CUMIIATpUUECcKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OUOTOTHYECKOTO Pa3HOO0pa3Hsl.

Pob 3BOTIOLMOHHOM OMOJIOTUU B pa3pabOTKE HAYYHBIX METOJOB COXPAHECHHUS
ouropazHooOpasusi. MHUKPOIBOIIONKA M KOSBOJIOUHMS IMapa3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa Buaa», «Cxema MnposiBjIeHUs 3akoHa Xapan—BaiinOepray, «/IBumxymue
CWJIbl ABOJIIOLUN», «IDKOJIOrMYECKass M30JsUUs MONYJALHN ceBaHCKOU (openn»,
«I"eorpaduueckas u301sUus JIMCTBEHHULIBI CHOMPCKOM 1 JIMCTBEHHHUILIBI JAyPCKOD»,
«ITonynsaOHHBIE BOJTHBI YUCICHHOCTH XHUIIHUKOB U KEPTB», «CxeMa AehcTBUs
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a CcylecTBOBaHUEY, « MHTyCTpHUambHBbIHM
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsi  OKpacka
KUBOTHBIX», «[Ipegynpexparonmas okpacka KUBOTHBIX», «DU3HOIOTUYECKUE
apantaiun», «lIpucnocoONIeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpsl-nBoitHukn», « CTpykTypa Buaa B mpupoje», «CrnocoObl
BUI000pa3zoBaHusy, «I'eorpaduyeckoe Bimpo00pa3oBaHue TPEX BUIOB JaH/BIIICH,
«DKoJIoTHYECKOEe BUA000pa3oBaHUE BUAOB CHHULY, «l[lomummouasl pacTeHHiD,
«KanycTHO-peieuHbIil ruopumy.

O6opynoBaHue: repOapyuu pacTeHUH, KOJUICKIIMN HACEKOMBIX, Uydesia MTHI] U
3BEpEl ¢ MpUMepaMu Pa3IMYHbIX MPUCIIOCOOTICHUH, Yydelia ITHI] U 3Bepel pa3HbIX
BUJIOB, TepOapuy pacTeHUil OJIM3KUX BHJIOB, OOPA30BaBIIUXCS PA3THMUYHBIMU
croco0aMu,B TOM 4Kciie 000pyI0BaHUE , TOJYYEHHOE Ha CPEJICTBA IPAHTA .

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

JlaGopaTopHnasi padora «IIpucnocoOseHust OpraHu3MOB U UX OTHOCUTENIbHAS
11e71eCO00pa3HOCTDY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB IO MOPQPOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOIMS U €€ pPe3yJIbTaThl

Metonbl  HM3ydeHHs MakKpol3BOMIOLMM. [laneoHTonormyeckue  MeETOJbI
u3ydyeHus oHBomouuu. llepexognsie QopMbl U (PUIOTEHETUYECKHE PSAbI
OpraHU3MOB.



buoreorpaduueckue metonbl u3ydeHus sBomonuu. CpaBHeHHE (QIIOPHI U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmn. Bumpl-
SHJEMUKHU U PEIUKTHI.

DOMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
HBOIONMH. ['€HeTMYeCcKue MEXAaHU3Mbl SBOJIIOLMM OHTOTE€HE3a M IOSABJICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHBbI.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKyISIpPHO-TEHETUYECKHUE,
OMOXUMHUYECKUE U MAaTEMAaTUYECKUE METO bl U3YUYEHUs IBOTIOIUHU. [ OMOJIOrMYHbIE
redbl. COBpEMEHHBIE METO/IbI MOCTPOCHHUS (PUITOTEHETUYECKUX JIE€PEBHEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [IpuHyun cmensvl QyHKYUl.
HeoGpaTtumocTs 3BoMtonMK. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLUY.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Pununoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emum», «lpeid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyauUMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJICHUS IBOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKM HCKOMAEeMbIX OCTAaTKOB
OpPraHHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayuynbple THUNOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
nancrnepmusi. JJoHaydyHble TPEACTABICHUS O 3aPOXKICHUU KU3HU (KPEAllMOHU3M).
['unoTe3a MOCTOSTHHOTO CaMO3apOXKIEHHUS KU3HU U €€ ONpoBepkeHUe onbiTamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOJMIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemecTtB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
Oo6pazoBanue noaumepoB U3 MonoMepoB. Koaneparnas runote3a A. . OnapuHna,
runore3a nepBuyHoro OynpoHa JIk. XosngeiiHa, reHeTudeckas rumoreza [
Ménnepa. PubGosumer (T. Yex) u rumoreza «mupa PHK» VY. T'unbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.



Hcropus 3emin 1 MeToAbl €€ n3ydeHus. Fickormaemble OpraHM4eCcKue OCTaTKH.
['eoxpononorust u e€ meronpl. OTHOCHUTENIbHAS U AOCOMIOTHAS T€OXPOHOJIOTHUS.
['eoxpoHOIOrMYeCKas MIKaIa: Y0HbL, 3PbI, IEPUOBI, SIIOXH.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIJIEHKM KaK aHaJIOT MEepPBhIX 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 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Tpoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAONIMX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue O€CO3BOHOYHBIMU U
ITO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Paszputne xu3HM Ha 3eMje IO dpaM M IEpUoAaM: apxeu, IMPOTEPO3OM,
najaeo30ii, Me3030M, KaitHo30i. O0IIas XapakTepruCcTUKa KIIMMaTa U T€OJIOTUYECKUX
npoueccoB. [losiBIeHne U pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJieoOpa3oBaHUE:
€ro YCJIOBHUS U BIUSHUE HA ra30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — IKOJIOTHYECKHE KPU3HUCHI IpouuIoro. IIpuunHel u
CJIEICTBUS MAacCCOBBIX BbIMUpaHHi. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpuHnumnel kinaccudpukanuu
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 ombita JI. I[Tactepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUK»,  «['€OXpoHOJIOrMYecKas  IIKajay,
«HayanbHble 3Tanbl OpraHUYEcKOi 3BOMIONUNY, «CxeMa 00pa3oBaHMs SyKapHOT
nyTéM cumoOuorenesa», «Cucrema >KuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacTeHmit», «PunnopuUTEY, «OIHOKIETOYHBIE BOAOPOCIH,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE



pacteHus», «Opranbl IIBETKOBBIX pacTeHUI», «CXxeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomopdo3bl KUBOTHBIX», «[Ipocreiimmey», «Kumeunononoctueiey, «Ilmockue
yepBu», «Unenucronorue», «PviOb», «3eMHOBOAHBIC», «lIpecMbIKarommecs,
«IItnuey, «Miekonuraromue», «Pa3Butue xKu3HU B apXeUCKON 3pey, «Pa3zsurtue
KU3HU B IIPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HM B MAJICO30MCKOM 3pey,
«Pa3BuTHe KU3HU B ME3030MCKOU Ipe», «Pa3BuTHE )KU3HNU B KaHO30HMCKOM 3pey,
«CoBpeMeHHasi CUCTeMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJIJICKIIUH
HAaCEKOMBIX, BJIKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOXKUX, CKEJIETHI I03BOHOYHBIX KUBOTHBIX, Uydelia ITUL U 3BEPEN, KOJUICKLIUN
OKAMEHEJIOCTEM, TMOJE3HBIX HCKOIMAEMbIX, MYJSKA OPraHUYECKUX OCTATKOB
OpraHu3MOB,B TOM UYHCIIe 000pPYAOBaHUE , TOJTYYEHHOE Ha CPEJICTBA IPaHTA .

BupryanbHnas naboparopHasi padbora «MoaenupoBanue onbiToB Muiiepa—
KOpu no n3ydennio abMOreHHOr0 CHHTE3a OPraHMYECKUX COCIMHEHUN B IIEPBUYHOMN
atMocdepe».

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

IIpakTuyeckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbIX OTAEIOBY.

IpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
JKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHbie
BO33peHUsA. COBpEMEHHbBIE HAYUYHBIE TEOPHUHU.

CX0acTBO 4YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYIECKHUE,
noBeaeHYeckre. OTINYMS YET0BEKa OT KUBOTHBIX. [IpAMOXOKIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CHUCTEMBI.

JIBrkymue cuiibl (hakTOphl) aHTPOIOTeHe3a: OMOJIOTHYECKUE, COITHATbHBIC.
CooTHoleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIC CTauu aHTporioreHe3a. PaHHue uenoBekooOpas3Hbie 00€3bSIHBI
(IPOKOHCYJIBI) M paHHUE MOHTUIBI — OOIIHE MPEKH Y€I0BEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKU JtoJel. YeroBeK yMeblil, epBbIe
W3TOTOBJICHUS OPYIUN Tpyaa. UenoBek MPAMOXOASIIMMT U IIEPBBIM BBIXO JIFOAEU 32
npenensl Appuku. YenoBek reienb0eprekuii — o0t npeiok HeaHAepTaIbCKOTO
YEeJIOBEKA M YEJIOBEKAa Pa3yMHOro. YesloBEeK HEaHIEpPTalbCKUU KaK BUJ JOJCH



XOJIONHOIO KinmMara. YeloBeK pa3yMHBIMd COBPEMEHHOIO THIIA, JACHUCOBCKUU
YeJIOBEeK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku. [lameorenernka u
[TaJICOT€HOMUKA.

DBOJIIOLMST COBPEMEHHOTO uejloBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIUSAX
yesioBeka. MyTanMoHHbIN Tpouecc U noiaumopdusMm. [lonmynsiroHHBIE BOJIHBI,
npetid reros, murpanus U «3p(eKT ocHOBaTEs» B MOIMYJSALUAX COBPEMEHHOTO
YeJoBeKa.

Uenoseueckue pacel. I[loHdarue o pace. bosblime pacel: e€BpomneouaHas
(eBpaszuiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHAs),  MOHIOJIOMIHAS
(a3maTcko-aMepHKaHcKasi). BpeMs u myTu pacceleHus 4YeloBeKa IO IUIaHETe.
EnuHcTBO  4yenoBeuecknx — pac.  HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[IpucnocoONeHHOCTh YeNoBEKa K pa3HbIM YCJIOBUSIM OKpYKaroUIEHd Cpeabl.
Bnusinue reorpaduueckoit cpeapl U Apelida reHoB Ha MOP(OIIOTHIO U (PU3HOTIOTHIO
YeJI0BEKA.

MexaucuuiuiiHapable  MeToabl B (pusnueckoit (OmostoruuecKoi)
AHTPONOJIOTUM.  OBOJIOLMOHHAS ~ AHTPOIOJOTHS WU IAJCOAHTPOINOJIOTHS
YEJIOBEYECKUX MMOMYJSINMNA. BHOCONMANIBHBIE MCCIECIOBAHUS NPUPOABI YEIOBEKA.
HccnenoBaHue KO3BOMIOIUHI OMOJIOTUYECKOTO U COLIMAIBHOTO B UEIOBEKE.

JemoHcTpanuu

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuupl 1 cxembl: «MeTolIbl AHTPONOJOTUNY, «['0JOBHOM MO3T YEIOBEKAY,
«YenoBexkooOpa3Hble 00€3bsiHb, «CKeleT uegoBeKa M CKEeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «JIBIXKYIIME CHIIBI aHTPOIIOT€HE3A», « DBOJIFOLIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpomMaHbOHIIBIY,
«IIpenku yenoBeka», «ITamnbl SBOJIOLUHN YEIIOBEKA», «Packl UeioBeKay.

OOopynoBaHue: MyJSHKM — OKaMEHEJNIOCTeH, NpeaMeToB MaTepuajbHOU
KyJIbTYphl ~TPEAKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTHYECKUMU UM OHOJICUCKUMH CIOKETAaMH TPOUCXOXKJICHHUS YEJIOBEKa,
doTorpaduu HaxoI0K KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yepena 4yesI0oBeKa U ueperna NMMITaH3€e, MOJIENb KUCTH YE€JIOBEKA M KUCTH IIAMIIaH3E,
MOJIEJIM TOpca MPEIKOB YEJOBEKa,B TOM 4YHCIe 00OpydOoBaHHE , MOJYyYEHHOE Ha
CpeACTBa rpaHTa .

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JI0rMUECKUX aJanTauui YeJI0OBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CHCTEM C OKPY Karollei cpeaoi



3apokIeHUE U pa3BUTHE dKoJIoruu B Tpynax A. ['ymOGonpara, K. @. Pynbe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencau, B. H. CykauéBa. Paznensl u 3amaun
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe W JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaIOIIEH CpeIbl: JIOKATbHBIN, pETUOHATBHBIN U T100abHBIN.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. ODKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpPoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpea O0MTAHUSA

DkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nercTus. Kimaccudukanms
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpOIoTeHHbIe. O01ue
3aKOHOMEPHOCTH AENCTBUS 3KoJornueckux Qakropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak »sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHM M >KUBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHajgbHas poJib CBETa.
DOTONEPUOIU3M.

Temmnepatypa kak odkojorudeckuii (akxrop. [elicTBue TtemmepaTypbl Ha
opranu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucrnocoOneHuss pacteHuili K
nojaJiep>kKaHuio0 BojgHOro Oananca. Knaccudukanus pacTeHUN MO OTHOLIEHUIO K
Boje. [IpucrnocobneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAS, MOYBEHHA,
IyOMHHAsT  TIOANOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefl oOuTaHusi opraHu3MoB. [Ipucnoco6ieHuss OpraHu3MoB K KU3HU
B Pa3HBIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roIuYHbIe PUTMBI. [IpUCIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.



XKuznennsie popmbl oprann3moB. [TorsTHe 0 )Ku3HeHHOH popMme. JKuzHeHHbIe
bopMBbI pacTeHMil: NepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJETHHUE TpPAaBBHI,
oJiHOJIeTHHE TpaBbl. KU3HEHHBIE (POPMBI )KMBOTHBIX: TUIPOOHOHTHI, T€OOUOHTHI,
a’3poOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue daxkTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHAYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, Koomepaunus, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduaeckue
B3auMoOJecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYCHUSI.

JleMoHCTpanun

Tabmuupl U cxembl: «Ikonorudyeckue (akropb», «CBETOBOM CIIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosiormdyeckue puUTMBDY,
«Kuznennble popMbl pacTeHuil», « KusHeHHble (hOpMBI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIecay, «JKOCHUCTEMA XBOMHOro jeca», «llemm nuranus»,
«XUIIHUYECTBOY, «ITapazutuzmy, «KoHKypeHIus», «CumOmn03»,
«KoMmmeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PaKTOpoB, repdapuu CBETOIHOOMBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHHS, TepOapruu U KOJUICKIIUU TEeTUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesia NTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K rUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJIEKIIMU KUBOTHBIX, OOUTAIOMIMX B PAa3HbIX cpelax,
repOapu MU KOJUICKIIMM PACTEHUW © IKUBOTHBIX, OOJAIAlOIIUX YepTaMu
IPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM >KM3HU, TepOapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOJICHUNM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlabopaTtopHnasi pabora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUI U3 PA3HBIX
MEeCT OOUTaHUS.

Tema 8. Dkoy10rusl BUAOB U MOMYJIANMMA

OKOJIOTUYECKHE  XapPaKTEPUCTUKH  IOIYJIALMH. [Tonmynsimuss ~ Kak
Ounonornyeckas cucreMma. Posib HEOJHOPOAHOCTU Cpenibl, GU3HMUECKUX OapbepoB U



0COOCHHOCTEH OMONIOTHH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsuuid. OCHOBHBIE TIOKa3aTeau NOMYJSUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pACTHasi M TOJIOBAasl CTPYKTYpa, POKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

OKoJlornyeckas CTpykrypa nonysinud. OLeHKa 4YMCICHHOCTH MOIYJISILUH.
JluHaMuKa MOmyJsiuu U €€ peryisinus. bHoTHYecKuii NMOTeHLHMA MOMYJISLHUH.
MonenupoBaHue AMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUSA. Perynsiyds YWCICHHOCTH MOMYJSALMMA: posib (PaKTOpOB,
3aBHUCSIUX U HE 3aBUCAIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTpaTEruu BUAOB (I- 1
K-cTparerun).

[Tonsitue 00 sKoNOrMUeckoil Huie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pa3mepsl skosormdeckomn
HuM. [loTeHnnanpHas v pealn30BaHHas HALIY.

Bun xak cucrema nomyssinquil. Apeansl BUAOB. BHIBI M MX JKM3HEHHBIE
CTpATETruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJCHUsS W MHrpaluid >KUBOTHBIX. buosormdeckue
WHBA3UU 4YKEPOIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. Y. XaTunHCOH.

Tabmuubl W cxembl: «IKOJIOTHYECKUE XApAKTEPUCTHKU MOMYJSALUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyjsiuum», «Bo3pacTHble  mupaMuibl
nonyasiuum», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJUICKITUN KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHust CEeMsiH paCTEHUM K paCCEIICHUION.

Tema 9. Iko10rus c000IECTB. IKOJIOTHYECKUE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOIIEHO3E.

Dxocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHAIbHbBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE MOKA3aTENN YKOCUCTEMBI. boMacca 1 MpoAyKIHs. DKOJIOTMYECKHE
nupamMubl YUcesl, 0MOMAcChl U SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dnykmyayuu.
HanpapiienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIileccud. llepBuUHbBIE U
BTOPUYHBIE CYKIIECCHM W MX MPUYUHBI. AHTPONOIE€HHBbIE BO3JECHUCTBHS Ha



cykueccun. Knnmakcaoe cooGmiectBo. buopaznoobpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbL 03EP U peK. DKOcucmemvl Mopetl U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEMa. ATpOIeHO03. Pazmmuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTponmM3alus TOpOACKON ¢ayHbl. buonorumdyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponbv kackadnoco 3¢ghgexma u udo8-30ughukamopos (Kirouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OpP2aHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eucmausi. MeTononorus
MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCUCTEM.

JemoHcTpanuu
[Toptper: A. [Ix. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuoleHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHMOHAJIbHbBIC
IPYIIIbI OPraHU3MOB B 3KOcUCTEMEY, « KpyroBopoT BeliecTB B s3kocuctemey, «llenu
nuTaHus (macTOWIHAs, HOETPUTHAsA)», «IKOJOTUYECKasl MUpaMUIa YUCE»,
«JKonoruyeckas nupamua OUOMacChy), «IKOJOTHMUYEcKas MUpaMuia SHEPTUn»,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHUE jeca mocie
noxapa», «KoCHCTeMa 03€pa», «ArpoieHo3», «KpyroBopoT BemiecTB M MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypOoskocuctem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypOo03KOCUCTEMBD».

JlabopaTtopunasi padora «lM3ydeHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYpCcUsi «IKCKYpCHsl B TUIMYHBIM OMOTeoleHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0IOTO)».

IKCKYypcusi «DKCKYpCHUsI B arpo’KOCHCTeMY (HA MOJe WIA B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buocepa — obOmeruranerapHas 00o004YKa 3eMIIHM, TIE CYIIECTBYET WIIH
CylIecTBOBaJa KM3Hb. PazButue nmpeacrasienuii o 6nochepe B Tpyaax 3. 3iocca.
Yyenue B. . Bepranckoro o 6uochepe. O6mactu 6uochepsr u e€ coctas. Kupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepbl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHUE KBTI (YTIAepo/a, a30Ta). PUTMHUYHOCTS SIBIICHUN B
ouocdepe.

3oHanbHOCTH OMocdepsl. [TonsTre o Guome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOMHBIC Ji€ca, CMEUIAHHbIE U IIUPOKOJIUCTBEHHBIC JieCa, CTENH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPh. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBII
MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaNa U
onocdepHbIX PYHKITUH.

JleMoHCTpanumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubl 1 cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopoga B HOpUPOIESY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOoMbI cymny, «KinMmarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneii aec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YennoBek u okpy:kaouias cpeaa

DKOJIOTUYECKHe KPHU3UChl M WX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arpszHeHre BO3AYIIHOMN cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOTHOM
cpensl. OxpaHa BOIHBIX pecypcoB. Pazpymienuwe mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3meHenue kinumara.

AHTpOIIOTE€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC NPUHIIUIBI OXPaHBI MPHUPOJIBHL.
Kpacubie knuru. Oco0o oxpansemble mnpuponanbie Tepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO PA3BUTHs YEIIOBEUECTBA U TPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emuid. OOIIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3BuTne METOJOB MOHUTOPHWHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporueccoB. Cucmemmuvie uUCCIe008aHUs nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcuwi.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CMyn K



uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. (OcHoBbl
9Kopeaburumayuu dKocucmem U cnocooog 060pvObLI ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.
JleMoHCTpaIMuA
Tabnuiibl U cxeMbl: «3arpsizHeHne atMocdepbi», «3arpsa3HeHue ruipochepbn,
«3arpsizHeHue nouBbly, «[lapHukoBsii 3¢ dekT», «Ocobo oxpaHseMble IPUPOTHBIE
TEPPUTOPUMY», «MOJenH yIpaBiIsieMOro MUpay.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoi @enepanuu, KpacHol KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaINpEIMETHBIE U TTPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYLUIMMHU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JIngHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JJOCTUTAIOTCS B
CANHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU M HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
Y MIPAaBONOPSIKA;



TOTOBHOCTB K COBMECTHOW TBOPUECKOM JIEATEIIBHOCTH MTPU CO3AaHNUU YUEOHBIX
MPOEKTOB, pEHICHUM Yy4eOHBIX M TO3HABATEJIBHBIX 3a/a4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

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, TIO03HABAaTEIbHBIX M HUCCIEAOBATEIIbCKUX 337a4, YBaKUTEIBHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

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

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJIHOMY HACJIEAUIO U MAMSITHUKAM MPUPOJIBI,
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 dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAHHUE YMOLIUOHAIBHOTO BO3JIEVCTBUS KUBOW MPUPOABI K €€ HEHHOCTH;



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

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAaHUE U peanu3aliys 310pOBOro 1 6€301MacHoOro o0pas3a *Ku3Hu (310pOBOE
MUTaHKUE, COOJIIOIEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTObIXa, perysipHas (Qu3uueckas aKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHHs K COOCTBEHHOMY (pU3MuecKkomy U
IICUXUYECKOMY 3JI0POBBIO;

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

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

6) TPy10BOT0 BOCTIMTAHUSI:

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

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

UHTEpEC K pa3inyHbIM cepaM MpodeccnoHalbHON e TEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOrH4eCKOr0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIlIECTBOBAHUSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHWE TJI00aJBLHOrO XapakTepa KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHUS TIpU  peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B OKOCHUCTEMAax, OXpaHy BHUJOB,
aKocucTeM, orochepsr);

AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEW IPUPOTHON
cpene, yMEHHE IMPOrHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJICHHUS, IKOJIOTUUECKON KYJIbTYPHI,
OIIBITA JIESITEIbHOCTH 9KOJIOTHYECKOU HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTH K Y4aCTHUIO B MPAKTUYECKOM JI€ATEIbHOCTH SKOJIOTHYECKOU
HaMpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJIOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMTATENIbCKOW KYJbTYpbl KaK CpeJICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHUE creruduKkd OWOJIOTMM KaK HayKd, OCO3HaHUs €€ poiu B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEeACTaBICHUs] 00 OKpY)KaloIeM MHpPE KaK O €JIMHCTBE IPHUPOJIbI, YejoBeKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pelaTh PecypcHbie  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TI00ATBHBIX IKOJOTHUUECKUX MPOoOJieM U
obecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYypcoB M (HOPMHUPOBAHHMIO HOBBIX CTaHJIapTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUHU OHMOJOTHUECKUX 3HAHUM B IEIAX
MOBBIINIEHUs OOIIEeH KYyJbTYpbl, €CTECTBEHHO-HAay4YHOU TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXAIOIIETO MUpPa U MPOUCXOAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJIB30BaTh OWOJIOTMUECKHE 3HAHUSA JJIs
peteHus Ipo0JIeM B peajbHbIX JKU3HEHHBIX CUTYaIIUsIX;

OCO3HAHWE LIEHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYCHHUIO HOBBIX 3HAHWUW MO OHWOJOTHU B
COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHbIC) OOIICHAYYHbIC TOHATHS, OTPaKarolIne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAJIbHBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl — UCIOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKHUE 3HAHUSA U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIC JeHCTBUS, KOMMYHUKATHBHBIC YyHUBEpPCAJIbHbIC Yy4eOHBIC JICHCTBUS,
pEryJIATHUBHBIC YHUBEpCAJIbHBIC yUeOHBIC IEHCTBUS, COBMECTHAS JCATCIbHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMU MO3HABATEJIbHBIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

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

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIHA, O00OIICHHS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

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

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBJICHHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

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



pa3pabaThiBaTh MJIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHAIM3a HWMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUIN AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYAIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJCHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEOBATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
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;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3aJayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI JJI 10Ka3aTEIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATH NPUOOPETEHHBIHN OTIBIT;

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

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTrMHAJIBHBIE MOAXOJbl U pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIOBapsiX H
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;



dbopMynpoBaTh 3alpoChl U MPUMEHATH Pa3IMYHbIE METOIBI MPU MOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

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

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

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMOJOrMYecKoM HH(pOpMALME: MPUMEHATh XHMHYECKue, (Qusnyeckue 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 JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WLHN APYIMX yYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

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

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 TOUYKY 3pPEHUS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILIeHUH y4eOHOH 3a1auH;

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

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacupenensaTb poid ¢ Y4ETOM MHEHH YYaCTHHKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOM padoThI;

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

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

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

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

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

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IIOCTYIIKaxX IO OTHOUIEHUIO K >KMBOM IPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

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

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELIECHUS TPOOIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTh 3a
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

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

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npunsiTHE ceds U APYrUX:
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
OPUHUMATh MOTHBBI W apryMEHTHl JPYrMX I[pU AaHAJIU3E€ 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 OpPHUEHTHUPOBAHbI Ha oOecrnedyeHue
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 NMPUMEHEHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJlacce NOKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJOTHUH 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 OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE 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
MMOTOMKOB TE€PBOr0 IMOKOJICHHUS, PACUICIUICHUS, YUCTOThl T'aMET, HE3aBUCHUMOIO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OINUCaHUE, HU3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM YHCIE
OaxkTepuii, rpudOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPraHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,



POTEKAIOIINX B OpTaHU3Max PAaCTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIILHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXAYy OPraHOMJIAMHU KIETKH M HUX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GYHKIUSAMU, MEXAY CHUCTEMaMH OPraHoB U HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB 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;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIsl OKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXAY UCCIIETyeMbIMU OMOIOTHUECKUMHU MTPOLIECCAaMU U SIBJICHUSMH, JE€NaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

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

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIupys Leidb HCCICIOBAHMS, aHaJU3UPOBATH IOJYYCHHBIC
PE3yNIbTaThI U JeNIaTh BBIBOJIBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBIE  PEe3ylbTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTHUHU U MEAUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OILIOA0TBOPEHUE,
HaIpaBJIEHHOE U3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYILECTBIISATh OCO3HAHHBIM BBIOOp Oynaymied mnpodeccuoHaabHOM
JEeATEIbHOCTH B 00JacTH OUOJOTUU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO03S1CTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIriayOasaTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHbIM HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsaX CpPEIHEro
po(eCcCUOHANILHOTO U BBICIIET0 00pa30BaHUsI.



[IpenMeTHbIe pe3ynbTaThl OCBOeHUs yuyeOHoro mpeameta «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpa, B IO3HAHUMU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOyieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
IPUPOJIOTIONB30BAHUS, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K TIPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOIIUX OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOCUCTEMa, Ouocgepa), OMOJIOTMYECKHUE 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,
3apoabimieBoro cxoxacrsa K. M. bapa), npaBwia (munumyma HO. JIuOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotre3bl (runoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucaHue, u3MepeHue, HaOJNIOJEHHE, SKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOMIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOT0 0TOOpA, AJIOMATPUYECKOTO U CUMITATPUYECKOTO BUA000pA30BaHUS,
BIMSHUSL ~ JBMXKYIIMX  CHJI  DBOJIIOIMA  HAa  TEHO(GOHA  TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBSI3M MEXKIY TMPOIECCaMU HBOJIIOLUH,
JNBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
IIPUCITOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHWs, aOMOTHYECKHMX M OMOTHYSCKHUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOE MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIs J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA



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

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISABIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThI, COOMHOAATH
npaBuiia pu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BaHUEM;

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

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
DKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpAICHUS
r100albHBIX U3MEHEHU B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJATh TIO3HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB
HaumeHoBaHue pa3jiesioB U TeM JuaekTpoHHbIe (HU(pPOBHIE)
Ne i/m IIpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI
1 buosorus xak Hayka http://school-collection.edu.ru/
2 JKuBble cucTeMBI U UX U3yUYEHUE http://school-collection.edu.ru/
3 Bbuosnorus xierku 2 0.5 http://school-collection.edu.ru/
4 XuUMHYECcKasi OpraHUu3aIus KJICTKA 10 1 http://school-collection.edu.ru/
5 Crtpoenre u GyHKIH KICTKH 8 http://school-collection.edu.ru/
OOMeH BellecTB U MpeBpalleHrue YHEPTUH B )
6 H pespait P 9 1 http://school-collection.edu.ru/
KJIETKE
Hacnencreennas undopmanus u )
7 A . (opwa 9 0.5 http://school-collection.edu.ru/
peanuzanus e€ B KJIeTKe
JKu3HeHHBIN MK KIETKH 6 1 http://school-collection.edu.ru/
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5 http://school-collection.edu.ru/
10 PazmHoOXeHUE 1 pa3BUTHE OPraHU3MOB 8 15 http://school-collection.edu.ru/
['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U )
11 Ve A 2 0.5 http://school-collection.edu.ru/
U3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 http://school-collection.edu.ru/
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 http://school-collection.edu.ru/
14 I'enetuka yenoBeka 3 0.5 http://school-collection.edu.ru/
15 Cenexuus OpraHu3MoB 4 1 http://school-collection.edu.ru/
16 BroTexHONIOTUs U CHHTETHYECKass OMOJIOTHS 4 http://school-collection.edu.ru/
17 PesepBHOE Bpems 1



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbIe)
Ne i/l P Konrpoabnsie IIpakruueckue p
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoTsbI
pecypcbl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 http://school-
MIPEACTABICHUI B OMOJIOTUH collection.edu.ru/
N http://school-
2 Mukpo3Botous 1 €€ pe3yabTaThl 14 2 .
collection.edu.ru/
N http://school-
3 MakpoaBosronus U e€ pe3yabTaThl 6 collection.edu.ru/
[IpoucxoxaeHue u pa3BUTHE KU3HU HA http://school-
4 15 1.5 :
3emite collection.edu.ru/
http://school-

5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1 :
collection.edu.ru/

DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHUSIX htto:/ischool
p://school-

6 OpraHU3MOB M HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5 .

. . collection.edu.ru/
C OKpYXKarollen cpeaon
http://school-

7 Opranu3Msl U cpesia 0OUTaHMs 9 1.5 .
collection.edu.ru/
http://school-

8 DKOJIOTUS BUJIOB U TOIYJISUN 9 0.5 ;
collection.edu.ru/

9 DKOIOTHUs COOOIIECTB. DKOIOTHUECKHUE 12 05 http://school-

CUCTEMBI ' collection.edu.ru/
http://school-

10 brocdepa — riobaibHas SKoCUCTEMA 6 X
collection.edu.ru/
http://school-

11 UYenosek u OKpyskaromas cpeaa 6

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

KoumnuectBo yacos

Ne JJIeKTPOHHBbIE U(PPOBbIE 00pa3oBaTebHbIE
Tema ypoka IIpakTH4eckue

n/n Bcero pecypchl
padoThI

buonorus Kkak KOMIIEKCHAs HayKa U KaK

HacTh COBPEMEHHOTO 1 https://resh.edu.ru/subject/5/10/

obmectBa.l[IpodopueHTanms: mpodeccun
,CBSI3aHHBIC C OHOJIOTHEH

JKuBrnle cucTEMBI U UX CBOIMCTBA 1 https://resh.edu.ru/subject/5/10/

YpoBHEBas OpraHu3anus )KUBbIX CUCTEM 1 https://resh.edu.ru/subject/5/10/

WcTopust OTKPBITHS U U3YUYEHUS KIIETKHU.
Kiterounas teopus

Meroasl MOJIEKYIIIPHON U KJIETOYHON
6uosoruu. [IpakTnueckas padora
«M3ydeHne MeToI0B KJIETOUHON OMOJIOTUH
(xpomarorpadus, 3nexTpodopes,
muddepeHnmanbHoe eHTPUGYTUpOBaHUE,
[I1IP)»

6 XUMHUYECKUI COCTAB KIETKU 1

MI/IHepaJ'IBHBIC BCIICCTBA KJICTKH, UX

1 https://resh.edu.ru/subject/lesson/5397/start/283870/
Ouosorudeckas poib

OpFaHquCKHe BEIIECTBA KICTKHU —

0 . JIao
ek Jlabopatopuas pabora 1 0.5 https://resh.edu.ru/subject/lesson/3840/start/163096/

«O06HapyxeHue OEIKOB C ITOMOIIBIO

Kau4C€CTBCHHBIX pCaKI_[I/II\/'I))



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/

CoiicTBa, KnaccupuKanys u GyHKIUN

o OenKoB
10 Opranuyeckue BeLECTBA KIETKH —
YTJIEBOJIbI
11 Opraififeckie BellecTsa KACTKI — https://resh.edu.ru/subject/5/10/
TN B
Hyxkneunossie kucnorsl. [IHK u PHK.
12 JlaGopatopHnas pabora «lccnenoBanue 05
HYKJIEMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KJIETOK PA3JIMYHBIX OPraHU3MOB)»
Crpoenne u pynkiun ATD. Ipyrue
13
nykneosunrpudocdarsr (HTD)
CexBenuponanue JIHK. MeToibl
14 T€HOMMKH, TPAHCKPUIITOMMKH,
IIPOTEOMUKHU
15 Meroasl CTpYKTYpHOI
6uonoruu.IIpodopuentanus
CrtpoeHue 3yKapuOTHIECKON KIIETKH.
16 [IpakTnueckas padbora «3ydyeHue cBONCTB 0.5
KJICTOYHOI MeMOpaHbI»
17 Tune! knerok. [Ipokapuornyeckas KieTka
18 IToBEpXHOCTHBIN annapar KJIETKH
OnHoMeMOpaHHbIE OPTraHOU bl KJIETKH.
19 Hpairirieckas pabota «syueitne 0.5 https://resh.edu.ru/subject/lesson/5383/start/153371/
JBUKEHMSI LIUTOIIa3Mbl B PaCTUTEJIbHBIX
KJIETKaX»
20 [TonyaBTOHOMHBIE OpraHOUbI KJIETKU: 05

MUTOXOHJIpUH, TUIacTU b, JJabopaTopHast



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/lesson/5383/start/153371/

pabora «VccnenoBanue miasmMonn3a u
JETIa3MOJIi3a B PACTUTEIILHBIX KIIETKAX)

21

22

23

24

25

HememOpaHHble opraHon/ibl KJIETKH

CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHs KJIECTOK PAa3IMIHbBIX
OpPTraHU3MOBY

AcCCUMWISIIIAS U TUCCUMMIISALIUS — JBE
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
BemecTB. JlabopaTopHas padora
«3yueHne KaTaTuTHYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
Karasas3bl)»

depMeHTaTUBHBIN XapaKTep peakuui
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
paciLeIIeHHsl IEPOKCHUIa BOJLOPOAA B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX»

benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI

0.5

0.5

https://resh.edu.ru/subject/lesson/5383/start/153371/

https://resh.edu.ru/subject/5/10/

26
27

ABTOTpOQHBIN TUII OOMEHA BELLECTB

dorocunTe’

https://resh.edu.ru/subject/lesson/3917/start/46777/

28

29

30

CrpoeHue u pyHKIMHU apa
XemocunTes. JlabopaTopHas pabora
«CpaBHeHHe Tpo1ieccoB (POTOCHHTE3A U
XEMOCHHTE3a»

AHa’poOHBIE OpraHu3mMbl. Buiel
opoxxenus. JlaboparopHas pabota

R R

0.5

https://resh.edu.ru/subject/lesson/3847/start/8616/



https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3847/start/8616/

«CpaBHEHHUE TIPOIIECCOB OPOKEHUS U
TIBIXaHUSD)

AspoOHbBIE OpraHU3Mbl. JTaIlbl

31
HHEPreTUIEeCKOro ooMeHa
DHeprus MeMOpPaHHOTO IpaiueHTa
32 npotoHoB. CuHTe3 AT®: paboTa https://resh.edu.ru/subject/5/10/
npoToHHON AT®-cuHTa3bI
33 Peakiiuyu MaTpu4HOTO CHHTE3a https://resh.edu.ru/subject/lesson/5352/start/295780/
34 Tpanckpunuus — MaTpU4YHBIA CHHTE3
PHK
35 Tpancnsamus u e€ 3tarnbl
36 Konnposanue ammuuokucinot. Poib
pubocom B OmocuHTE3E Oenka
37 Opranu3zaiys renoma y IpokapuoT u
9YKapHOT
38 MonekynsipHble MEXaHU3MBbI SKCIIPECCUH
T€HOB Y SYKapHOT
Bupycbl — BHEKJIETOUHBIE ()OPMBI KU3HU
39 1 o0nuraTHbie Tapa3uThl. [IpakTryaeckas 0.5 https://resh.edu.ru/subject/lesson/3939/start/105165/
pabota «CoziaHue MOoJeNy BUpyca»
BupycHrble 3a0601eBaHMs YeI0OBEKa,
40 )KI/IBOTHI;}X,
pactenuii.[IpodopueHTanus:mpodeccus
BHPYCOJIOT
41 HanorexHomoruu B OMOIOTHH U MEAUIIMHE
42 JKu3HeHHBIN UKIT KISTKH https://resh.edu.ru/subject/5/10/
43 Matpuunslii cunte3 JJHK



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/3939/start/105165/
https://resh.edu.ru/subject/5/10/

Xpomocomsl. JTaboparopHas pabota

44 «M3ydeHre XpoMoCcOM Ha TOTOBBIX 0.5
MHKpOIIpenaparax»

45 Jlenenuie KIeTKU — MHUTO3
Tune! ketok. KapuokuHes 1 IUTOKHHES.

46 JlabopaTopHas pabora «HabmoneHnue 05
MHTO32 B KJIETKaX KOHYMKA KOPELIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsauus >KM3HEHHOTO IIMKJIA KJIETOK

48 Opranusm Kak eMHOE 11EJ0€

49 Txanu pacrenuii. JlaboparopHas padora 05
«M3ydeHne TKaHed pacTeHUII» '
TxaHu KUBOTHBIX U YETOBEKA.

50 Jlaboparopuas pabora «/3y4eHne TkaHen 0.5
AKHUBOTHBIX)»
Opransl. CucTeMbl OpraHoB.

o1 Jlaboparopnast padota «13yuenue 0.5
OpTaHOB IBETKOBOTO PACTEHHSD»

52 Omnopa Tena OpraHu3mMoB

53 JIBI>KEHNE OPTaHU3MOB

54 IIntanue opraHu3MoB

55 ITuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TuimeBapuTenbHas cucTeMa 4eloBeka

56 JlpIxaHue OpraHu3MOB

57 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U
YeJoBeKa

58 TpaHcmopT BemecTB y OpraHu3MoB




KpoBeHocHas cucrteMa nmo3BOHOYHBIX

59 KUBOTHBIX U YEJIOBEKa
60 Brinenenue y opranu3zmMoB
61 3ammTa y opraHu3MoOB
NMmmyHHas cucrema
62 gyenoBeka.lIpodopuenrarnus:npodeccus
HMMYHOJIOT
63 PaznpaxxumMocTs 1 perynanus y
OpraHu3MOB
64 I'ymopanbHas perymsius U SHIOKpUHHAS
CUCTEMa KUBOTHBIX U YeIIOBEKa
65 @OpMBI pa3MHOKEHUS OPTraHU3MOB
66 [TonoBoe pa3MHOXEHHE
67 Metios
I'ameTorenes. O6pa3oBaHue U pa3BUTHE
68 Hos0BbIX KieTOK. Jlabopatopias pabota 0.5 https://resh.edu.ru/subject/lesson/3927/start/105895/
«M3yueHne cTpoeHHS MOJTOBBIX KJIETOK HA
TOTOBBIX MUKPOIIpEIIapaTax»
69 M BRAyanbHOE PAsBATHE OPraHH3MOB https://resh.edu.ru/subject/lesson/5630/start/132920/
— OHTOTEHE3
70 3aKazica OpratoB u TkaHeH 13 https://resh.edu.ru/subject/lesson/5385/start/119865/
3apOJIBIIIEBHIX TUCTKOB
Poct Pa3BUTHUEC ) KUBOTHBIX.
71 JlabopaTopHas pabota «BH;{Bnei{He 05
IMPHU3HAKOB CXOJCTBA 3apOAbIIICH
IIO3BOHOYHBIX KUBOTHBIX»
7 Pa3mHOXeHME U pa3BUTHE pACTEHUI. 05

JlabopaTtopHas pabota «CtpoeHue



https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5385/start/119865/

OpraHOB Pa3MHOKEHUS BBICIINX
pacTeHui»

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHUA
T'CHCTUKHU KaK

3 nayku.IIpodopuenranus:npodeccus L
TCHETHK
OCHOBHBbIE TIOHATHUS U CUMBOJIbI TeHETUKH.
74 Jlaboparopuas padota «JIpo3oduia kak 1 0.5
00BEKT FeHETUYECKUX UCCIICIOBAHUIN
3aKOHOMEPHOCTH HacIeI0BaHUs
pu3HaKoB. MoHOruOpuaHOE
75 ckpentuBanue. [IpakTuueckas padora 1 0.5 https://resh.edu.ru/subject/lesson/5386/start/301065/
"H3yueHue pe3yabTaToB MOHOTHOPHUTHOTO
CKpeUIMBaHus y Apo30duibr"
76 [{uTomornyeckue OCHOBBI 1
MOHOTHOPUAHOTO CKPEIINBAHUS
77 AHanmm3upyrolee CKpeuuBaHue. 1
Henonxnoe noMuHupoBaHue
JuruOpuHoe CKpelrBaHue.
78 Hparritiecias pabota «syuerne 1 0.5 https://resh.edu.ru/subject/lesson/4725/start/107947/
Pe3yIbTaTOB TUTUOPUIHOTO CKPEIINBAHUS
y 1p030(QUITBI»
79 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO 1
CKpEIIMBAaHUS
80 CuenneHHoe Hacle0BaHUE IPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/start/118828/
81 XpOMOCOMHAas TEOPUSI HACTEICTBEHHOCTH 1
82 I'eneTuka nomna 1
83 I'eHOTHI KaK LIEOCTHAS CUCTEMA 1



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/start/118828/

84

I'eneTn4eckuii KOHTPOJIb Pa3BUTUSA
pacTeHMH, )KUBOTHBIX U Y€IOBEKa

85

86

N3MeHUYnBOCTH MpU3HAKOB. Buibl
U3MEHUYHUBOCTH

MoaudukamoHHass K3MEHYUBOCTh

https://resh.edu.ru/subject/lesson/5387/start/17435/

87

BapuanunoHHBIN psia U BapUaLMOHHAS
kpuBas. JlabopaTopHas pabora
«HMccnenoBanue 3akOHOMEPHOCTEN
MOAU(PUKAITIOHHON U3MEHUYHUBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U
BapHallMOHHON KPUBOM»

0.5

88

I'enoTnnudeckas H3MEHUNBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTE

89

MyTanuoHHast U3MEHYHBOCTD.
[IpakTnueckas padora «Myrtauuu y
Tpo30QuIIBl (HAa TOTOBBIX
MUKpOIpenaparax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. JNUTeHETHKA U STTUTCHOMHKA
I'enetuka yenoBeka. [IpakTudeckas

pabota «CocTaBieHue U aHAIN3
POIOCIOBHON»

0.5

92

MeTtoasl METUIIMHCKON TEHETUKU

93

94

3HadeHUe MEIUITMHCKON T'€HETUKHU B
MMpEeaAOTBPAIICHNUUN U JICHCHHUN
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKa

OCHOBHbBIC TOHATHUS CCIICKIINH.

JlaGopatopHnas pabora «3yueHue copToB

0.5

https://resh.edu.ru/subject/lesson/3861/start/295751/



https://resh.edu.ru/subject/lesson/5387/start/17435/
https://resh.edu.ru/subject/lesson/3861/start/295751/

KYJIBTYPHBIX PACTEHUH U ITOPOJ
JOMAILHUX KUBOTHBIX)

MeTob! celneKIIMOHHON paboThI.

95 Jlaboparopuas padota «3yueHue 1 0.5
METOJOB CEJIEKI[UU PACTCHUI»
JIoCTH>KEHHUSI CeJIEKIIUU PACTEHUI U

96 KUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHe U UCTIOJIb30BaHUE 1
TeHETUYECKUX PECypCOB
buoTexHoorus kak Hayka u 0Tpacib

98 npou3BoJicTBa. [IpakTnueckas pabora 1 0.5
«3yueHne 0O0bEKTOB OMOTEXHOIOTHUI

99 OCHOBHBIE HAMPABJICHHUS] CHHTETUICCKOU 1
OHoIOTHH

100 XpOMOCOMHas M TE€HHasl HHKECHEPUS

101 MeauiHcKkre OMOTEXHOIOTHHI 1

102 PesepsHbiii ypok. [IoBropenue, 1
000011IeHNE, CHUCTEMATH3AIMS 3SHAHUH

OBIIEE KOJIMYECTBO YACOB I1O 102 135

ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

IIpakTHYeckue
padoTshI

JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
pecypcsbl

OomtonnonHas teopus Y. lapsuna

JIBM>KyIIME CUIIbI DBOJIIOLIUY BUJIOB
o Y. /lapsuny

https://resh.edu.ru/subject/lesson/5393/start/131997/

Bboprba 3a cymecrtBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
otbop

@OopMHUpPOBAHNE CUHTETHUYECKON
TEOPHUH 3BOJIIOLIUU

OTansl 9BOJIIOLIMOHHOTI'O ITponecca:
MHUKPOIBOJIONUA U MAKPO3BOJIIOIUA

HOHYJ'ISIHI/IH — DJICMCHTapHad
¢AnHuIa 3BOJIFOIINNU

3aK0H TeHETHYECKOTO PABHOBECHS
Jx. Xapau, B. BaiinOepra.
Jlaboparopnast pabota «BrisiBieHue
W3MEHYUBOCTH Y 0COOEH 0JIHOTO
BUIA»

0.5

DneMeHTapHbIe (PaKTOPHI IBOTFOIIAN

OS¢ ekt ocnoBarenst. dpdexr
OYTBUIOYHOTO TOPJIBIIIKA

10

Murpauuu. M30a0muu nomyssimii:
reorpaduyeckas, OnoJIorudecKas



https://resh.edu.ru/subject/lesson/5393/start/131997/

11

EctectBenHsbIit oTOOp —
HATPABJISIFOIIUN (aKTOpP YBOJOIUH

12

13

14

15

16

[TosoBoit oTOOP

[Ipucnoco0aeHHOCTh OPraHU3MOB
KaK pe3yJbTaT MUKPOIBOIIOIUH.
JlaGopaTopHas paborta «3ydueHue
apoMop(h030B U HUIMOAAANITAUN Y
pPacTEHUN U KUBOTHBIX)»

[Tpumepb! pUCTIOCOOICHH Y
OpraHu3MoB: Mopdoiornieckue,
¢busnonornueckue, ONOXMMUICCKHE,
noBenieHUeckue. JlabopaTopHas
pabota «IIpucmocobneHus
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
11e1eco000pa3HOCThY

Bun, ero kxpurepuu u CTpykTypa.
JlaGopatopnas pabora «CpaBHeHHE
BHJIOB 110 MOP(OJIOTHYECKOMY
KPUTEPHIO»

Crpykrypa BUIa

0.5

0.5

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJIOIUH

18

19

CBs3b MUKPO3BOJIFOIUU U
MU ACMHUOJIOTNHN

MakposBonronus.
[TaneoHTOIOrNYECKHE METOBI
U3Yy4YEHUs IBOJIIOLUN




buoreorpaduyeckue MeToab!

20 M3Y4YE€HUS SBOJIIOLIUU
OMOpHOJIOrHYecKue 1

21 CpaBHHUTEIBHO-MOp(doIornueckme
METO/BI H3yUYECHHUS IBOIIOIHU
MornexyssipHO-TeHEeTHUECKueE,

22 OMOXMMHYECKHE U MAaTEeMAaTUYECKUE
METOBI H3yYCHHUS IBOJTIOIHN

23 OO61mre 3aKOHOMEPHOCTH BOJIIOIUH
AnanTuBHas paauanus.

24 HepaBHoMepHOCTH TEMIIOB
HBOJIIOIIH

o5 Hayunble runoressl
MIPOUCXOXKACHUS KU3HU Ha 3emiie

26 JloHay4HbI€ MTPeJICTABICHUS O
3apOXKICHUH KU3HU

97 OcCHOBHBIE 3Tanbl HEOPTAaHUYECKOM
IBOJIIOIIH

28 I'unoTe3sl 3apoKIEHUS )KU3HU
Ucropus 3emnu 1 MeToab! €€
uzyuenus. JlaboparopHas pabota

29 «M3yueHue u onucanue 0.5
HCKOIIAEMBIX OCTATKOB JPEBHHUX
OpPTraHU3MOBY

30 HauanbHele 3Tarsl opraHn4eckon
HBOJIIOLIH

31 DBOITIOIUS SYKApUOT




32

33

OCHOBHBIE 3Tarbl YBOJIIOIUU
PacCTUTENHLHOTO MHPA.
[IpakTrueckas padota «3ydeHue
0COOEHHOCTEH CTPOSHUS PacTCHUI
Pa3HbIX OTJEIOBY»

OCHOBHBIC 3TAIIBI 9BOJJIOINH
JKUBOTHOI'O MHpa

0.5

34

DBOJTIOLHS )KUBOTHBIX.
[IpaxTuueckas padora «M3yuenue
0CcOOEHHOCTEH CTPOCHHS
MTO3BOHOYHBIX KUBOTHBIX)»

0.5

35

36

PazButue xu3Hu Ha 3emMiie 1o Ipam
U TIepuoIaM

MaccoBbie BBIMUPAHHS —
AKOJIOTUYECKHE KPU3UCHI IMPOIILIOTO

37

CoBpeMeHHBIN IKOTOTHYECKUIN
KpU3HUC, €T0 OCOOEHHOCTH

38

39

CoBpeMeHHas cucrema
OPTaHUYECKOTO MPOILIOTO
OcHOBHBIE cHCTEeMaTHYECKHE
TPYIMIBl OPTaHU3MOB

40

AHTpONOJIOTHSI — HayKa O
4EJI0BEKE

41

42

PazButue npencrasienuii o
MPOUCXO0KICHUHN YETOBEKa

MecTo yenoBeka B CUCTEME
OpPTraHUYeCcKOro MUpa.
JlaGopatopnas pabora «3yueHue

0.5




0COOEHHOCTEH CTPOEHHS CKeJleTa
YeJI0BeKa, CBSI3aHHBIX C

MIPSIMOX 0K ICHUEM)
43 JIBYOKyIIIME CUJTBI AaHTPOTIOTEHE3a
CooTHolIeHHE OUOIOTUYECKUX U
44 COIMATBHBIX (haKTOPOB B
aHTPOIIOTEHE3e
45 OcHOBHbIE CTaIUU AaHTPOIIOT€HE3a
46 [TaneoreHerrka u majgeoreHOMHUKA
47 DBOJIOIUS COBPEMEHHOTO YEJIOBEKa
Yenoseueckue packl. [IpakTuyeckas
48 pabota «3y4eHHE IKOJIOTHUECKUX 0.5
aJanTalui 4eJaoBeKay
49 MeXIUCIUTUTMHAPHBIC METO/IbI
AHTPOIIOJIOTUHI
50 3apox/IeHue U pa3BUTHE 3KOJIOTUU
Metonas! sxkonoruu. JlaboparopHas
51 pabota «/3ydeHre MEeTOI0B 0.5
HKOJIOTUIECKUX HUCCIICIOBAHUIN
59 3HayeHHe YKOJIOTHUECKUX 3HAHUH
JUIsl 4eJI0BEKa
53 Okonornyeckue pakTopsl
Abuortnyeckue pakropbl. CBeT Kak
AKOJIOTUYECKHUH (PaKTop.
54 JlabopaTtopHas pabota «BrisiBieHue 0.5

MPUCTIOCOOTIEHUI OPraHu3MOB K
BIIMSIHUIO CBETa»




55

56

57

AOGuotnueckue GaKkTopsbI.
TeMneparypa Kak 3KOJIOTHYECKUI
(dakTop. JlaboparopHas pabora
«BrpIsBICHUE TTPUCTIOCOOICHM
OpPraHU3MOB K BIHUSIHUIO
TEMIIEPATYPHI»

AbGuoTtndeckue HakTophbl.
BitakHOCTB Kak 3KOJIOrH4eCcKui
(dakTop. JlaboparopHas pabora
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oOUTaHUS

Cpenbl oOuTaHus OPraHu3MOB

0.5

0.5

58
59

buonornueckue puTMsl

XKuznennsle popMBbI OPraHU3MOB

60

61

62

buotnueckue paxTopsl

3HaueHne OMOTHYECKUX
B3aMMOJEUCTBUIM I
CYILIECTBOBaHUS OPraHU3MOB B
cpene oouTaHus

OKOJIOTUUECKHE XapPaKTCPUCTUKU
nomnyJjanuu

R

63

OcCHOBHBIE TTOKA3aTEIIN TOMyJIAINN

YHUCJICHHOCTbD, IINIOTHOCTB,
BO3pacCTHad U MOJIOBasA CTPYKTYpa

64

OcCHOBHBIE TTOKA3aTEIIN TOMyJIAINN

POXK1a€MOCTh, IPUPOCT, TEMIT
pocTa, CMEPTHOCTh, MUTPALlH




DKoJIorHuecKasi CTpyKkTypa

65
MO YJISIIHH

66 JluHaMuKa MOMyJSIUU U €€
peryJsus

67 Kpussie pocta ynucieHHOCTH
nonyJsinun. KpuBbie BBDKHBaHUS
DKoJI0THYecKas HUIA BUA.

68 JlaGoparopHnas pabora 05
«IIpucrocobeHns ceMsiH paCTCHHM '
K pacceIcHUIO»

69 Bun kak cucrema nomyssuit

70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTpAIi )KUBOTHBIX

71 Co00111€CTBO OpPraHU3MOB —
OHOLIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBoport BemecTB u MOTOK
SHEPTUH B IKOCHUCTEME

74 OCHOBHBIC TIOKa3aTEIN YIKOCHCTEMBI

75 DKOJIOTUYECKUE TUPAMU/IbI

76 H3menenus cooOmiecTs —
CYKIIECCUH
[IpupoHBIE 5KOCUCTEMBI.

77 DKOCUCTEMBI 03€p U PEK.
DKocucTEMBI MOpEN U OKEaHOB
[TpupoaHbIE 3KOCUCTEMBI.

78 DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH,

IMYCThIHb




79

AHTpOHOFeHHBIe 9KOCHCTCMbI

Ypb6oskocucremsl. [IpakTudeckas

80 pabota «/3ydeHne U OnrcaHue 0.5
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH (GOPMUPOBAHUS

81 OCHOBHBIX B3aUMOIEHUCTBUI
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBHS
3arpsi3HEHUI pa3HbIX TUIIOB Ha

82 cyOOpraHu3MeHHOM,
OpraHU3MEHHOM, TOMYJIAIIMOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmierianerapHas
oboouka 3emiu

84 VYuenne B. U. Bepnaackoro o
ouocdepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl

86 Kpyrosopots! BeniecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH OuOoCchepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps

89 DKOJIOTMYECKUE KPU3HCHI U UX
TIPUYHHBI

90 Bo3aeiicTBue yemoBeka Ha

oumochepy




91

AHTpPOIIOr€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U KUBOTHBIA MUP

92

93

Oxpana npupozs
OCHOBHBIE TIPUHIUIIBI YCTOHYHBOTO
Pa3BHUTHUS YEIOBEYECTBA U IIPHPOIBI

94

PammmonansHOC
MIPUPOAOIOIBb30BAHUE U
COXpaHeHHEe OHMOJIOTHYECKOTO
pazHooOpa3zus 3emin

95

O06o0muieHne o Teme
«MHUKpO3BOIIOLHS U €€
pe3yJIbTaThl»

96

97

98

O00011IeHIE IO TEME
«Maxkpo3BoIonHs U €€
PE3YJIbTAThI»

O06o0061IeHue 10 TeMe
«[TpoucxoxaeHue U pa3BUTHE
JKA3HU Ha 3eMie»
O06o001menue Mo TeMe
«[IpoucxoxaeHue yeroBeKa —
AHTPOITOTEHE3)

99

00001IEeHNE IO TEME «IKOJIOTUI —
HayKa O B3aHMOOTHOIIICHHSIX
OpPTaHU3MOB»

100

101

O6061enne o Teme «Opranu3mbl
U cpea OOUTaHUs»

0O0001IeHe 110 TeMe «DKOJIOTUs
BHUJIOB U TOMYJISIIUAN




102 O606menue o Teme «buochepa —
r100aabHast SKOCHCTEMay

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

7.5







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 xknacc/ Beiconkas JI.B., v .M., PyBunckuit A.O. u
npyrue; nox pegakuuent lllymuoro B.K., Jpimmuna ['"M., Akunonepnoe
obmectBo «M3marenscTBo «lIpocBemienner

Hemvinun, Cabnuna, Beiconkas: buomnorus. 10-11 kmaccel. [Ipaktukym.
Yriny6neunsiit ypoBeHb. @I'OC

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Hemvmun, Cabnuna, Beiconkas: buomorus. 10-11 kmaccsr. [Ipaktukym.

VYriyonennsiit ypoenb. ®I'OC

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://resh.edu.ru/subject/

OBOPYIOBAHMUE, B Tom uncne npnobpeteHHOE Ha cpeacTBa rpaHTa

Boxkc abakTepranbHOM BO3AYIIHOM cpesl , crepuimu3arop maposoit Stegler VK-18 (18 1) ,
J103aTOP MEXaHUIECKHUH IMepeMeHHOro o0bema, ogHokan. FAB 0,5-10,0 , mo3arop MexaHHYeCKU
nepeMeHHoro oobema, ogaokan. FAB 100.0-1000,0 .103aTop MeXaHHYECKHIA TTEPEMEHHOTO
o0bema, ogaokad. FAB 20.0-200,0 ,iuraTuB as1st 103aTOpoB S-MecTHBIN ,amiuindukarop Genesy
96T , Becbl Tounbie VIBRAAF-224RCE , ucrounuk nutanus Dinbh-8 , kamepa 1is
TOPU30HTAJIBHOTO AIEKTpodopesa, cToIuK B koMmiuiekre SE-2 , konaunmonep KOMANCHI
KAT- 07H/N1 , MukpoBoiHOBas ieub Samsumg ,ciekrpogoromerp [13-5300BU ,
TBepaoTenbHbI TepMoctat CH 3- 150 , TpancrimoMuHaTOp (MOIEpHU3HPOBaHHEIH), 20X20 cMm,
nHa BostHBI 312 HM «KBanTM-312b)Y , X0nonunsHuk Beko ,iienTpudyra nabopatopHas ¢
oxnaxaeHuem. UC-2040R ,6anst koMOMHUpOBaHHAas J1abopaTopHas ,103aTop ,CTEPUITU3ATOP
BO3YIIHBIN , TKa() BBITSHKHOH ,IITATUB JIJIs1 IPOOHPOK



yaeOHO-HCClIeIoBaTeIbCKass Oromadoparopust , MuKpockon Mukpomen MC-2-zoom Bap 2CR
,y4eOHO-J1a00paTOPHBINA KOMITJIEKC JUIS M3Y4EHUs] HeHPOTEXHOJIOTHA ,TUIPOIIOHHAS CHCTEMA,
HEraTOCKOII, pOOOT-TpeHaxep, dIeKTpoKkaparorpad, creTopoOHEHIOCKOI, MOJEIb yXa,
MOJIOTOYEK HEBPOJIOIMUECKUH, TOPC YeIoBeKa pa300pHBIN, JO3UPYIOIIEe YCTPOICTBO

(MexaHH4YeCcKoe)
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