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HOACHUTEJBHASA 3AIINCKA

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

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOM obiactu «EcTtecTBeHHO-
HayuyHble ipeaMeTh». CornacHo nonoxeHussiM @I'OC COO npoduinbHbie ydyeOHbIE
NpeAMEThl, H3ydyaeMble Ha yriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUNUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIMM, CPEAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYaroluXCcsi U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEU, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus” 1aér npeacraBieHue o 1eu
W 3aja4ax U3ydeHus yuyeOHoro mpeameta «buosorus» Ha yriyOoi€éHHOM ypoBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHYEeT TMOCIEAOBATeIbHOCTh M3Y4YeHUs Y4YeOHOro marepuaia ¢ y4dETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIINAT MPEEeMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYeMmMy IMPOCMATPUBACTCS  HANpPABJICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  DKOJOTHUUECKOTO
MBIIIUICHUS, IPEJICTABICHUN O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel npupoHoi cpene. B mporpamme 1mo OMoiI0ruu Takxke
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATENIbHON JICSITEIbHOCTH OOyYarol[uXxcsi MO OCBOCHHUIO COJEpKaHUS
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 3HaHUM 00y4aroIuxcs 0 dKUBOM NPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U



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

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYyYalOMMXCA K MOCIHEAYIOMIEMY IOIYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3/ejoB OMOJIOTMH HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PAaCTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TMOJYYEHHBIMU OOYYaAIOIIUMUCS MPU H3YYEHUU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIM MOAXOABI K HW3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 knacce u3yyarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKU U CEJIEKIUH, OMOTEXHOJOTMH U CHUHTETHUYECKON OHOJOoruw,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3yqaroTcsi I3BOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIEeH, IPUHIUIIOB U MPaBUJ,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, 9KOCUCTEMbI, O BBIAAIOUIMUXCS HAYYHBIX JOCTUXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHHUS W Pa3BUTHUS
TOM WJIM MHOM 00J1aCTH OUOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILIEHUE BAXKHEUITNX OMOJIOTHYECKUX M SKOJOTHUYECKUX POoOIeM.

Lenb n3yuenus yueOHnoro npeamera «buonorus» Ha yriyOnéHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BATh OTH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneiaEéHHON 00IacTu
npo(hecCHOHANBPHOM JAESITeNbHOCTH, CBSI3aHHOM C OWOJIOTHMEH, WM K BBIOODPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

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

OCBOCHHE OOYYArOITUMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHWUNA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHMS, BUA, OMOTeOLEeH03, OMocdepa); 0 BELAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUHN U OMOJIOTUH PA3BUTHS, TCHETUKH U CEJICKIINH,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TMaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
naboparopud W B mOpupoae (HaOMIOJAeHHME, W3MEpPEHHE, OSKCIICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBaTh M HCMOJBb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeIOBEYECTBA; OIICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodrtakTHKA WHGEKITMOHHBIX 3a00JeBaHNl, TpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIleCCe 3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHUSIMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHus OMOJIOTMYECKUX 3aJlay, MOJEIHUPOBAaHUS OUOJIOTHYECKUX OOBEKTOB H
MPOIIECCOB;

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



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

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PaIlMOHAIHLHOM
PUPOAOTIOIB30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHHM COOCTBEHHOIO 3/I0POBbSI U  3JI0POBbS
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBMUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU oOpazoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocJeayoneMy Ipo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero o0mero oopasosanus, coctarimsieT 204 gaca: B 10 xiracce — 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
MPOJOJDKEHNE  OMOJOTHYECKOro  00pa3oBaHHMs B OpraHU3aIUsAX  CPEIHETO
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaronIMXCs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-MCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENAeTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUEHUA
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
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
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. lapsun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, . Kpuk, /I. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuochepHsniii. Ilporecchl, TPOUCXOIANIME B IKUBBIX
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. [lonarue 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 UCKaXEHUs PE3YyJIbTAaTOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHUS,
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»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHMKPOIpPENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OMOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIECTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonormyeckue mnoiauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXaPUIbl U TOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

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

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

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMoONekyl. Mooeruposanue
cmpyKmypbol U OYHKYuil OUOMOReKy1 u ux Komniekcos. Komnvromepuwiti Ouzatin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

Jnarpammel: «PacnpeneneHne XMuMAYECKUX JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

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

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlaGopaTopHasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KieTouHas creHka OakTepuii u apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (Tutazmanemma). CTpykTypa mia3mMaTudeckoil MmemOpanbl. Tpancropt
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: nmaccuBHbIN (Tuddy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronuto3. Jk301uTo3. Knerounas crenka. CTpykTypa U GyHKUUU
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Huromna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOM/IbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [olbKM, JM30COMBI, HUX CTpoeHue u (QyHkuuu. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanysisipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I oavoocu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieToK. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHUBI.
Ilpoucxoorcoenue mumoxonopuui u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenune W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouasl kieTku CTpoeHue M (PyHKIUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00010YKU 6 Mmumose. AHoepHviii
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKAX).

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

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHBI. YyacThe Kucliopoga B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTalau3atopoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmovl U NUSMEeHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogykTuBHOCTH (poTOCUHTE3a. BrusHue pa3andHbIx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XeMOCHHTE3. PazHoobOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporeccax ouojgoruueckoro okucnenus. Lluknnaeckue peakiuu. OKUCIUTETBHOE
dbochopunupoBanue. Iuepeus memoparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou AT®-cunmaszwvl. IlpenmymiecTBa a’poObHOro myTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBaHHE JJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTaaasbl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun marpuuHoro cunHrte3a. [IpuHUINN KOMIUJIEMEHTAPHOCTU B PEAKIMAX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckotul knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. Opranuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. Kiietounblit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHslie 3a001eBaHus 4eI0BeKa, )KUBOTHBIX, pactenuii. CITN ], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexnonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6erkos. Cnocobvt 0ocmasku 1ekapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza u Mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbiii cunares JJHK — permmkanwpa. Ilpuanuner permmkanvu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rarionaHbli  HaOOpel  XpomocoM. ['oMonormusnsle xpomocombl. [lonoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunel MmuTo3a. KaproknHe3 U HIUTOKUHE3. bHOJIOrnyeckoe 3HaueHne MUTO3a.

Perynsuuss murornueckoro umkia kierku. [Iporpammupyemass kieTtodyHas
rudesb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JemoHcTpanuu

Tabmupl u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mutosdy», «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEILIKA JTyKa».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlaGopaTopHnasi pabota «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

Oco0OEHHOCTH CTPOEHUS U JKU3HEACATEIIPHOCTH OTHOKJIETOYHBIX OPTAaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
poTucThl. KONOHMaIbHBIE OPraHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHAas, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX PacTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OcoOEHHOCTH CTPOCHUS, (PYHKIHA U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauusmos. Iloronenre Boapl, yriaeKucioro raza i MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTpumosioctHoe U
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKonUTaomuX. Perymsus npixanus. JprxareiabHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4esioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIOLUOHHBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeizesieHue y )kMBOTHBIX.
CokpatutenbHble Bakyoau. Opradbl BbiaeneHus. PuibTpalus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTENBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CrHopbl
OaKTepuil ¥ UCTHI MPOCTEHIIKX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oone3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHblid u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BAHUM.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpPraHn3MoB. TakcuChl. Pa3ipaxuMoCTh U peryssiuus y pacTeHUM.
PocToBbI€ BellecTBa U X 3HAYEHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JXUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI K UX TOPMOHBI. JleficTBUE TOPMOHOB. B3auMOCBS3b
HEPBHOU U SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepum», «lIpocrerimme», «Opranbl LBETKOBBIX PpPaCTEHUN»,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue JNHCTOBOM IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IInmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BpraenurenbHas cucrteMa», «IOHIOKpUHHAs cucrtemay, «CTpOEHHE MBIIILBDY,
«Mmmynurer»,  «Kuileuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas ~— cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsbl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIMU



HACEKOMBIX, WTJIOKOXUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHHUU, repOapuu
pacTeHMI pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIUM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AelcTBrUeM (epMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHX, MEXaHU3Ma
JIbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEeH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUSD.

Tema 10. PazmHokeHue U pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYJISIUS,
dbparmeHTaiys, KJIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lomoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. buomorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KA3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10I0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OILTIOIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIIEKOMMTAIOMIUX. 3apOJBIIICBbIE JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WMHAYKIUA).
3akiagka IUIaHA CTPOCHUSI KUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BriusHue Ha >MOpHUOHAIBLHOE PAa3BUTHE PaA3IAYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHolIOrMyeckoe 3HaY€HHE NPSIMOTO U HEMNPSIMOTO
pPa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbl pocta >KUBOTHBIX. DakTopbl
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTaMOpUOHAIBHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [lepnoasl oHTOreHesa uenoBeka. CtapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3oBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoliHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsalud OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHUEe AP, «Menosy», «XpoMocombl», «l'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humny,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUI,
«CTpoeHne ceMsH OJHOJOJBHBIX U JABYIOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN [IUKI MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«KV3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMAaTO30UI0B, MOJIEeNb «L MK pa3BUTHS JISTYILIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEenapaTax».

IlpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

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

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. KonwiioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kaprnieuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJuIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUSL, TMOPUIBI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJbI ~ TEHETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUSY.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi THOPUIOB MepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICeHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanmsupyromniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HakoB MPU HENOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HacJieJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre 0OCHOBBI JUTHOPUIHOTO CKPEIIIBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMHh. XPOMOCOMHas
TEOpHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEIEHUs Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOoraMeTHbId MOoJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKkoB, CHETIJIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTMYECKUX  TPOIIECCOB, TOBEACHUS W  KOTHUTUBHBIX  (DYyHKIIHUH.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIeACTBEHHOM HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«ClemIeHHOe Hacle0BaHue MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpasms
TUOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTpPAllUM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHMUS MPU3HAKOB, MOJEIb IS



JIEMOHCTPAllMK CLEIJICHHOTO HACIEIOBAHUs IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padGora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ysnbTaToOB  JUTHOPUTHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACJIECACTBCHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKasE N3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
TeHETHYECKOTO pa3HOOOpa3us B Ipeiesiax OTHOTO BUA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SnepHble U
nuToIIa3MaTuyeckue mMyranuu. CoMaTUYecKue U MoJjoBble MyTanuuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMYECKUX PSJI0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POJb ONULEHEMUYECKUX Gaxkmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuuel u  cxembl: «Bugsl u3meHumBOCTHY», «MoaudukaoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnoaotBopeHuey, «I eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buapl MyTaruiig.

OO6opyoBaHue: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAM(PUKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psga U
BAPHUALIMOHHOU KPUBOW».



IIpakTuyeckas padora «Myranuu y apo3o¢uiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uyenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBBIM, LIUTOTCHETUYECKUIA, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1[[P-ananu3a. HacnenctBenHble 3a001eBaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJie3HM C HAcleCTBEHHOW MPEIpacoyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYEeCKOTO Ipy3a». ITUYECKUE ACHEKTHl UCCIECAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS] T€HETUKH
yesjoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesntekuusi OpraHu3MoB

JomecTukanus u ceseKuusi. 3apoKJICHHE CEEKIIUU U JOMECTUKAIUU. Y UECHUE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpa3us KyJIbTYPHBIX
pacteHui. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. 1. BaBunosa, ero 3HaueHue IS CEISKITMOHHON pabOTHI.

Metoapl cenekunoOHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OILIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOM  paboThlI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekoMmOuHanTHBIX JIHK 17151 mosmydeHnust iCXoOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnuskopoAcTBEHHOE — CKpemmMBaHWe, wid  WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Wid ayTOpuauHr. ['erepo3uc w ero mpuumHbL. Vcmomab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rulGpuauzauud. [Ipeogonenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITUN PACTCHUI U )KUBOTHBIX. «3e1éHas
DeBoNIOYUAY.

CoxpaHeHure U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u yYnpaeieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax YVIAVYUleHUs
Cyuecmeyowux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 6 MOM HUCIe C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUYHbIX UCCIe008aHUL, NepedosblX Uoeli U
NepCneKmuBHbIX MexXHOI02UlI.

JlemoHcTpanuu

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

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTtenuit», «3aKOH TOMOJIOTHYECKHUX PSAOB B HACIEACTBEHHOW W3MEHUYMBOCTI,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHast pabdora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBrUBKa pacTeHHIN.

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHUSI CEJIEKIIMUM PACTEHUN U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo10rus U CHHTETHYECKAs OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHSI:  XJIeOOMEeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOjieHe. Mukpoouonornueckuii cuHTe3. OOBEKTH MHUKPOOHOJOTHYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LICJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETUIECKUE Ty TH.

Knerounass mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS H  COMAaTHYECKUN
smOpuorene3. lcnonab30BaHWE TarlIOWIOB B CEJIEKUMU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKTIOHAIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
AMLEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIAaHTALUU SIAEP KIIETOK.



Texnono2uu 0300po6nenus, KyibmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrx’eHus U MePCIEKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menmununckue ouorexHonoruu. [loctrenomuas mudposas mequiuaa. [TLP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3JAaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIEHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHass HHKEHEPU».

JlaGopaTopHnasi padora «/3yueHre 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IkcKkypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeEACTABJICHUNA B
ouoJiorumn

OpomononHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBHUHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cuaTeTnueckor Tteopuu dBomonmu (CTD). HelTpanbHas
Teopust 3Bomound. CoBpeMeHHas 3BOJIOUMOHHAsA Ouojorusa. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUU B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpaMu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnbe, Y. apsun, C. C. Yerepuxos, 1. U. IImaneraysen, Ix. Xonaein, /. K.
benses.

Tabnuub! u cxembl: «CucreMa sxuBoit ipuposl (o K. JIunuer)y», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U *KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapipyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6ei», «MHoroodbpasue KyabTypHBIX (opm KamycThbD, «Ilopomabl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (o Y. [lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYLIUMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAups Kak 3JIEMEHTAapHas €IMHHIA 3BOJOIMH. COBPEMEHHBIE METOJIbI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHooH/a TOMYJSUUUA KAaK 3JIEMEHTAPHOE 3BOJIOLHMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABMXKYIIUE CHIIBI) HBOJIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJIeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuuax. DPPeKT OCHOBATEIS.
Ippexm b6ymoiiounozo eopaviuika. CHUudCeHUe 2eHemuiecKko2o pa3sHooOpa3usL:
npuuunsl u creocmsusi. llposenenue agpghexma opeiigha 2enos 8 6oNLUUX U MATILIX

NONYIAYUSAX. Murpanumu. N3onsauus MOIYJISALIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIMUMA, pa3pbIBAIOIINN
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJECHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHKPOIBOJIOLUU.
Bo3HukHOBeHHE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl nprcnocobsieHnid y Opranu3MoB: Mopdosornyeckue, Gu3noIoruyeckue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BumooOpazoBanus. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTpUUYECKOe (reorpaduueckoe),
CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIOnIM3anus,
rudpuansaiys). JJMTenbHOCTh 3BOIIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOPMUPOBAHKS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Pouib 3BOMIOLIMOHHON OHONOTHH B pa3paboTKe HAYYHBIX METOJOB COXPAHEHUS
OouopazHooOpaszusi. MUKpPOIBOJIONKUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpaMu

[Toptpetsi: C. C. UerBepukos, O. Maiip.

Tabmupl 1 cxeMbl: «MyTalliOHHasE HM3MEHYMBOCTHY, «llomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBuxymue
CWJIBl ABOJIIOIUNY, «IKOJOTHYEcKass M30JSAUs MONYyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 JTUCTBEHHUIIBI CHOMPCKOM M IMCTBEHHUIIBI JAyPCKO»,
«ITonynsIIMOHHBIE BOJHBI YHCIEHHOCTH XWUIHUKOB M KepTB», «CxeMa IelcTBUs
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpPHOBI 3a CcylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHnu3sM», <«OKuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpemynpexpaaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
apantaiun», «lIpucnoco0IeHHOCTh OpPraHu3MOB H €€ OTHOCUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBanHus», «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKOJIOTHYECKOE BUA000pa30BaHUE BUAOB CHHULY, «llonumiaouasl pacTeHHi»,
«KamycTHO-peneuHblil ruopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel ¢ mpuMepaMu pa3JIMuHbIX MPUCTIOCOOECHUM, Yydelia MTUILl U 3Bepel pa3HbIX
BHUJIOB, TepOapum pacTeHWH OJU3KHMX BHIOB, OOPA30BABIIMXCS Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQPOIOTUUESCKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoTIOLIMS U €€ pe3yJIbTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBoioiuu. IlepexonHeie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBodronuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Bujsi-
DHIAEMHUKHU U PEIUKTHI.

OMOpPHUONOrHMYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PynumMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanvs. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, @. Mrosiep, 3. ['ekkeb.

Tabmuupbl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punmodurey»,  «CemMeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YEJIOBEKA W IIUMIaH3e», «l1aBHbIE
HaITpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTATKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3apPOKICHUU KU3HU (KPEAMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [lacrepa. [IpoucxoxaeHue >ku3Hu U aCTPOOUOIOTHS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyecKkux BemecTs n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
O6pazoBanue moaumepoB u3 MmonoMepoB. KoarepBarnas runote3a A. V. Onapuna,
runore3a mnepBuuHoro Oynbona Jlx. XompaeiliHa, reHeruuyeckas rumnore3a [
Ménnepa. Pu6osumer (T. Yex) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MckonaeMbple OpraHu4eCcKUe OCTATKH.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U aOCOJIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHoIOrMYecKas MIKaia: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tamnbl OpraHM4ecKoM »HBOJIOUMU. [losBIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMmeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[Tpoucxoxaenue sykaproT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKIACHHE
BUPYCOB. [IponcxoxkneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pacTeHUU.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuii u pentwimil. [IpoucxoxaeHrue MIEKONUTAIOUUX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€0JIOTMYECKUX
npoueccoB. [losiBieHnEe U paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa30BaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
oco0enHnoctu. [Ipobiema coxpaneHus: 6nopazHooOpaszus Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YUYEHHUIO CaMO3apoKJIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOLUN», «['€oXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OpraHMYeckoi 3BooLUn», «Cxema o0pa3oBaHUsl PYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHS )KUBOTHOTO MUPa,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PbiOb», «3emMHOBOnHBIEY, «lIpecmbikarommecs,
«Itnuey, «Miekonuraromue», «Pa3Butre xKu3HU B apXEUCKOU 3pe», «Pa3Butue
JKU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTre KU3HU B ME3030MCKOU 3pe», «Pa3BuTHE )KM3HNU B KaHO30HMCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repbapuu pPACTEHWN Pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIQXKHBIE MpenapaTsl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydelia NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHMYECKHX OCTaTKOB
OpTaHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiepa—
FOpu 1o n3ydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnuMcaHuWE HMCKONAEMBIX OCTAaTKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEW CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHMSI MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOTUH.

CraHoBIEHHE TPEACTABICHUA O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
nosezeHueckue. OTINYUS YeJI0OBEKa OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((pakToOpbl) aHTPONOreHe3a: OMOJIOruYecKue, COllualbHbIE.
CooTHolIEeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJMU AHTPOIIOreHe3a. PaHHHE 4YenoBeKOOOpa3Hble 00€3bsHBI
(TIPOKOHCYJIBI) ¥ pAHHUE MTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JMo/1e. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OpYAUN TpyAa. YemoBeK NpAMOXOISIINN U IEPBbIA BBIXO JIIOIEH 32
npenensl Appuxu. YenoBek reifienboeprckuil — oOumil npeiok HeaH AepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3symMHOro. YeloBeK HEaHIEPTANIbCKUM KaK BHJ JIKOJEH
XOJIOJHOTO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBEK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
MajJeoreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH Tporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
nperid reros, murpauus U «3p(eKT ocHOBaTENs» B MOIMYJSALUAX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeuecknx  pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHI0 U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapable  MeTojbl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOIOJOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOMyJsUuid. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoIbl AaHTPOTONIOTUNY, «[ OJTIOBHOM MO3T YEJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOIAIINIY, «JleHnCcoOBCKUM yenoBek» «Heannepranbuby, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITambl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OMOJNEHCKUMH CIO)KETaMH TPOUCXOXKICHHSI YeIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKA U KUCTH IIUMIaH3e,
MOJEIHN TOpPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aalTalNil YeIIOBEKay.

Tema 6. Jxkojgoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM € OKpY KaloLiel cpenoi

3apoxieHue U pa3BUTHE dKoJoruu B Tpyaax A. 'ymbonbara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znenst u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
npUpoAHbIE U JiabopaTtopHble. MojenupoBaHre B HKOJIOTMU. MOHUTOPUHT
OKPYXAIOIIEH CpeIbl: TOKAIbHBINA, PETUOHATBHBIN U TJI0OATBHBIN.

3HayeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNUE KAK OCHOBA CBSA3€H 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOM KYJIbTYpPbl U SKOJIOTHYECKON IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pPaCTEHHI M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHampHas poJib CBETA.
doTonepuoau3m.

Temneparypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [loiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
noJiIepKaHuo BoJgHOro OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIHAs, MOYBEHHAs,
ryOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DuU3uKo-xuMuyeckue
0coOeHHOCTH cpell oOuTaHust opraHu3MoB. [IpucnocoOnenHus opraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.

Kuznennsie popmbl oprann3moB. [lonsTue o sxu3neHHoi popme. JKuzHeHHbIe
dbopMbl pacTeHHWl: JEpeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
oJHOJIeTHHE TpaBbl. KU3HEHHbIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

buotnueckue daxkTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOno3 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyajau3M,
KOMMEHCaJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aMMoOJeUcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKHX B3aUMOJACHCTBUM JUIsl CYIIECTBOBAaHUS OpPraHW3MOB B Cpelie
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuupbl U cxembl: «IKonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEenIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJlanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOrMYeCKHEe pPUTMBDY,
«Kuznennslie popmbl pacTeHui», « KuzHeHHbIe (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCHCTEMA XBOMHOro Jiecay, «llemn mutanus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumobuosy,
«KoMmmeHcanuzmy.

O6opynoBanue: repOapuu pPacTeHUNM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOaprn U KOJJIEKUUU TEIJIOII00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHus TaHHBIX IPYMI, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUINX B pa3HbIX Cpenax,
repbapun M KOJUJICKUMH PACTEHMM M IKUBOTHBIX, OOJIafalolIMX YepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIEHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. DKo10rus BUAOB U MOILYJISA UM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISALHH. [lonynsauust  Kak
Oouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHW OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCT,
BO3pacTHasi M TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALUS.

OKoJiornyeckas CTpykrypa nonyiasuud. OLieHKa YUCIEHHOCTH MOIYJISIIUU.
JluHaMuKa momyJsiuu U €€ peryisinus. buoTudyeckuii mOTeHLHMa MOMYJISLUH.
MonenupoBaHue AMHAMUKY NMONMYJALMU. KpuBble pocTa YMCIEHHOCTH NOMYJISLUN.
KpuBble BbDKHMBaHUS. Perymnsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-cTparerun).

[TonsitTue 00 sKomornyeckoil Humie Buaa. MecrooOuTanue. MHOromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

Bun kak cucrema nomyisiqui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buonormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUPaMHJIBI
nonyasauum», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUI K paCCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OIOKHU
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENM SKOCUCTEMBI. bruoMacca v mpoAyKIHs. DKOJIOTHUECKUE
NUPaMUJIBI YKcell, OnoMacchl M SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti u
oKeano8. IKocucmemvl MYHOP, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmuuwns
MEXIYy aHTPOIIOr€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo sghghekma u 6u008-30upuxamopos (Kuouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll Pa3HbIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmesusi. MeTo0IoTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupr u  cxemMbl:  «CTpykTypa  OHMoueHO3a»,  «DKOCHUCTEMA

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO Jjecay, «DYHKIMOHAIbHbIC
IpyIIIBI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «llenu
nuTaHus (macTOWIIHAs, JACTPUTHAsS)», «ODKOJOTMYECKas MupamMuja YHCE,
«IKonorudeckas mupamuaa OMOMacCh», «IKOJIOTHYECKass MUpaMUa SHEPTHNY,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHoBIEHHE Jieca MOce
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKocHuCTEMY.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uyydelia NTUIl U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

IKCKYypcusi «IKCKypcHsl B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM WM MTOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKYypcusi «DKCKYpCHUsI B arpo’KOCHCTEMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000Jji04ka 3€MIJIM, TJI€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdepsl u e€ cocran. JKuboe
BelecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHMs Ounocdepnl. OcobeHHOCTH OHochephl Kak
r1100anpHOM 3KOoCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTH SIBICHUH B
ounocdepe.



3oHanbHOCTHL OHMocdepsl. [lousaTrue o Onome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJMCTBEHHBIE JIeCa, CTENH, CABaHHbI,
MyCTBIHU, TPOIMYECKHUE JIECA, BBICOKOTOPhS. KitMMmar, pacTUTENbHBIN U )KUBOTHBII
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHI[HANA U
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpUpoOe»,
«Kpyrosopor yriepona B npupoae», «KpyroBopoT Kuciopoga B HpHUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymm», «Knumatuueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

OobopyznoBaHue: repbapun pacTeHUH pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPU3UCBl M WX NPUYMHBL. Bo3aelcTBue denoBeka Ha
ouocdepy. 3arpsisHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymeHne mnousel. OxpaHa HOYBEHHBIX
pecypcoB. M3meHenne kimMmara.

AHTpOIIOTEHHOE BO3/JCHCTBUE HA PACTUTENIBHBIN M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M KUBOTHOTO MHpa. OCHOBHBIE TNPUHLMUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYHMBOTO PA3BUTHS YEJIOBEYECTBA W IPUPOJBL.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3BuTtrie METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. (OcHOGbI
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpauu

Tabmu1s! u cxembl: «3arpsizHeHue aTMoc(epr», «3arpsa3HeHne rTuApochepb,
«3arpsi3zHeHue nouBbl», «[lapHukoBsiii 3¢ dekT», «Ocob0 oxpaHseMble TPUPOTHBIC
TEPPUTOPUMNY», «MOJenH yIpaBiasieMOro MUpay.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUNW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType TMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOrpaMMBbl IO OHOJIOTHHI
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHX YOEXIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS YKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JIngHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JJOCTUTAIOTCS B
CANHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMUA, HCTOPUUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABONOPSAAKY, YEIIOBEKY TPYJA U CTAPLIEMY ITOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHoro mpeamera «buonorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON 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 MIPABONOPSIKA;



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

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

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHUEM,;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOU JEATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYpY, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHH, TOHMMAaHUs 3HA4YCeHHUs OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

MMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



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

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

NOHMMAaHUE U peanu3alysi 310pOBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIOIEHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATAA W OTAbIXa, peryjsipHas (Qu3uveckas aKTUBHOCTb), OEpPEkKHOrO,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

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

OCO3HAHHWE MOCIEACTBUN W HENPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

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

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30BAHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHUS TpU  peHIeHHd MpoOsieM, CBSA3aHHBIX C  palOHaJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HAa COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAxX, OXPaHy BHUIOB,
aKocucTeM, orochepsr);

AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEW IPUPOTHON
cpele, YMEHHE MPOTrHO3UPOBATh HEOJIArONPUATHBIE 3KOJOTHYECKHUE IMOCIEICTBUS
IIPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIIBITA JIeSITEIbHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHON M COLMAIBHOMN
MPAKTUKE, TOTOBHOCTH K Y4aCTHUIO B MPAKTUYECKOM JI€ATEIbHOCTH SKOJIOTHYECKOU
HaMpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

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

NMOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHUS €€ pOJu 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,

yOEeKAEHHOCTh B 3HAYMMOCTH OUOJIOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pelaTh PecypcHbie  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEH BhIX0OJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  yCTOMUYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYypcoB M (HOPMHUPOBAHHMIO HOBBIX CTaHJIapTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUHU OHMOJOTHUECKUX 3HAHUM B IEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaroIuxcs, GopMHpPyeMOil
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIET0 MUPa U MPOUCXOMAAIMNX 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 mpo0JIeM B peajbHbIX )KU3HEHHBIX CUTYaIUsIX;

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 OWOJIOTHU B
COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIeHAyYHbIC MOHATHS, OTPaKAIOIINE
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, HaOI0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAJIbHbBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl — UCIOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbI IMO3HABATENIbHBIE YHUBEPCAIbHBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBepPCAJIbHbIMH yueOHBIMHU NMO3HABATEILHBIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

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

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIHK, 0000IICHHUS ), pPACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMU IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE 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 3aKIFOUCHUS,

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



pa3palaThiBaTh IUIAH PEIICHUs MPOOJIEeMBbl ¢ YUETOM aHaIU3a HUMEIOIIUXCS
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 B3aUMOJICHCTBUS;

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 MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

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

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

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

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTbh, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

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

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYIO 00J1acTu
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

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

3) pabora ¢ unpopmaumei:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOUHHUKAX MH(pOpMAIMK (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/CTaBICHUS, KPUTUYECKU OLIEHHUBATH
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

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

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

UCIIOJIb30BaTh HAyyHBIM SA3BIK B KadyecTBE CpeACTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWsS M 3allUThl  MH()OpManuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM TUCKYCCHUU O CYIIECTBY OOCYyXaaemMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WIHNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyalluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUH OHMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILIeHUH y4eOHOH 3a1auH;

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

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIIATh IJIaH JCHCTBUMH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOM padoThI;

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

MpeiaraTb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIAEU C TO3ULIUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

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

OBJaeHne YHUBEPCAJIbHBIMH PeryJSTUBHbIMHU ACHCTBUSAMM:

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 SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, 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 PEILICHHUS;

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

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
OPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU 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
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO 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 NOJKHBI OTPAXKaTh:

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

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. IlIneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 MOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl T'aMET, HE3aBHCUMOTIO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX MCCICOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, HM3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);

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



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXAYy OpPraHOMIAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPAacTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMU, MEXAY CHUCTEMaMH OPraHoB U HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB 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 MEXIY UCCIIeTyeMbIMU OMOJIOTMYECKUMH TIPOIECCAMH U SBIICHUSMU, I€TaTh
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 Leldb WCCICIOBAHMs, AaHATU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBIE  PE3ydbTaThl HA  yUYEHUYECKHX
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);

YMEHUE OCYILECTBIIATh OCO3HAHHBIM BBIOOP OyAyied npodeccuoHanbHOU
NESATEIIBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIriayOasaTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHbIM HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKeHHEe OMOJIOTMYECKOTO 00pa3oBaHUsT B OpraHU3alUsAX CpPEIHEro
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOyieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
IPUPOJIOTIONB30BAHUS, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K TIPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUUCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOMINUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOCUCTEMa, Ouocdepa), OMOJOTMYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabimieBoro cxoxacrsa K. M. bapa), npasBwia (munumyma HO. JInOuxa,
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, HaOJNIOJCHHE, JKCIIEPUMEHT), CIOCOOAMHU BBISIBICHHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIM3UPYIOMIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUUYECKOTO U CUMITATPUYECKOTO BUA000OpA30BaHUS,
BIUSHUAA ~ JBWKYIIMX  CWJI  DBOJIOINMM  HAa  TeHOQOHA  TOIYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpelie OOWTaHUs, YepeIOBaHUS HANPABICHUIN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBSI3M MEXKIY MPOLECCaMU HBOJIOLUH,
JNBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
IIPUCITOCOOJICHHOCTh BHUJIOB K Cpelie OOMTaHUs, aOMOTHYECKHUX M OMOTHYECKHUX
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 CpPebl OOUTAHUA, €IUHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB 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 npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTaTh 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 MIKOIBHBIX 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 U3MEHEHUU B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO3HABATEIbHBIH WHTEpPEC, HAMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnusie IIpakrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 buonorus kak Hayka 1 0 0
2 JKuBble crucTeMbl M UX H3Y4YECHUE 2 0 0
3 buosnorust KieTku 0 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10 1
5 Crpoenrnie u GyHKINHU KICTKU 8 0
5 OOMeH BelecTB U IpeBpalleHUe YSHEPTUU B 9 0 1
KJIETKE
7 HaCJIeIlCTBeH}faﬂ uHpOpManus U 9 1 05
peanu3anus e€ B KIeTKe
JKu3HEeHHBINH UK KIETKU 6 0 1
CtpoeHue u QyHKIMH OpraHu3MOB 17 0 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 0 1.5
1 ['eneTrka — HayKa 0 HacJIE€CTBEHHOCTU U 5 0 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0
14 ['eneTrka yemoBeka 3 0 0.5
15 Cenexuusi OpraHu3MoB 4 0 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4 0
17 PesepBHOoe Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasmeie  Tpakrieckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoTsbI pecypeni
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4 0 0
IpeJICTaBICHUN B OMOJIOTUU
Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 14
MakpoaBosronus 1 e€ pe3yabTaThl 6 0
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 0 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1 1
DKOJoTUsl — HayKa O B3aUMOOTHOIIICHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 0 1.5
DKOJIOTHS BUAOB U MOIYJISIAN 0 0.5
9 DKos0orus coodIecTB. DKOJIOTHYECKHe 12 0 05
CHCTEMBI
10 buocdepa — riobaibHas SKocucTeMa 0 0
11 YenoBek U OKpysKarolas cpeaa 0 0
12 PesepBHOe Bpems 1 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 8.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

CoBpemeHHast OMOJIOTHS — KOMILJIEKCHAs
Hayka. KpaTkast uctopusi pa3BuTHs
Ouonorun. buonoruueckue Hayku u
W3y4aeMbIe HMH ITPOOIICMEI.
dyHIaMeHTANBHBIC, TPUKIATHBIC U
MOMCKOBBIC HAYYHbBIE HCCIIEIOBAHUS B
Ounosnorun. 3HaueHue OMOJIOTHH B
(dbopMUPOBaHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOU KapTHUHBI MUPA.
[Ipodeccuu, cBsa3anHbIe ¢ OMONTOTHEH.
3HaueHue OMOJIOTHH B TTPAKTHIECKON
JeSITeITbHOCTH YEJIOBEKA.

JKuBble cucTeMBI KaK IPEAMET U3yUEHUS
6uonornu. CBONWCTBA KUBBIX CUCTEM.
H3ydeHue xKuBbIX cucTeEM. MeToabl
O6uonoruueckoi Hayku. [lonsTHE O

3aBUCUMOM M HE3aBHCUMOW IEPEMEHHOM.

[InanupoBaHue SKCIIEPUMEHTA.
[TocTaHOBKa U IpOBEpKa TUIIOTES.
Hynesas runoresa. [lonsatue BBIOOpPKHU U
e€ moctoBepHOCTh. Pazopoc B
O6uonornyeckux JaHHbIX. O1eHka




JIOCTOBEPHOCTH MOJTY4YEHHBIX PE3YJIbTATOB.
[TpuunHBI HCKAXKEHUS PE3YIbTATOB
sKcriepuMenTa. [loHsTHE CTaTUCTUYECKOTO
TecTa.

YpoBHU OpraHU3alMH KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIM,
OpTraHW3MEHHBIN, MTOMYJISAIIMOHHO-
BHUJIOBOM, DKOCUCTEMHBIN
(buoreoneHOTHYECKHI ), OMOC(EPHBIN.
[Iporecchl, IPOUCXOISIINE B KUBBIX
cucreMax. OCHOBHBIC PU3HAKU KUBOTO.
Ku3ub Kak opMa CyIeCTBOBAHHUS
Marepuu. Hayku, nzydaroniue >kuBbie
CHCTEMBI Ha Pa3HBIX YPOBHAX
OpraHu3aIliy.

Kiietka — cTpykTypHO-(yHKIIMOHATIbHAS
eMHMILIA KUBOTO0. VlcTOpus OTKPBITHS
kieTku. Pabotsl P. I'yka, A. JleBeHnryxka.
Knerounas teopus (T. lIBanH, M.
HIneiinen, P. Bupxos). OcHOBHBIE
IIOJIO’KEHUSI COBPEMEHHOM KJIETOUHOU
TEOPHH.

Metoasl MOJNEKYJIIPHON U KJIETOYHON
OHMOJIOTUU: MHKPOCKOITHS, XpoMaTorpadus,
3NeKTpoope3, METOT MEUEHBIX aTOMOB,
g depeHMaIbHOe HEeHTpU(YyTrUpoBaHuE,
KyJIbTUBUPOBaHUE KJIETOK. M3yueHune
(UKCUPOBAHHBIX KIETOK. DIEKTPOHHAS
mukpockomnus. [IpakTuueckas pabota

0.5




«M3yueHne MEeTOI0B KIIETOUYHOUN OMOIOTHH
(xpomatorpadusi, smekTpodopes,
nuddepeHnraibHOe HEHTPU(YTHPOBaHUE,
ITLIP)»

XUMHUYECKUI COCTaB KJIETKU. Makpo-,
MHUKPO- ¥ YIbTPAMUKPOIJIEMEHTHI. Bona u
e€ poJib KaK pacTBOPUTEIIS, pearecHTa,
y4acTue B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPETYIISALUU.

MI/IHepaJH)HI)IG BEIICCTBA KJIICTKH, UX
Ouosiornyeckasi pojb. Poiib KaTHOHOB U
AQHMOHOB B KJICTKE.

10

Oprannyeckre BEMecTBa KICTKH.
buonornueckue nonumepsl. benku.
AMUHOKHUCIOTHBINA COCTaB OEJIKOB.
CTpyKTYpBI OEIKOBOM MOJIEKYJIBI.
[TepBuuHas cTpykTypa O6enka, nenTuaHas
CBs3b. BTOpHuuHas, TpeTuuHas,
YeTBepTUYHAS CTPYKTYpHI. JleHaTyparus.
JlaGopatopHas pabota «OOHapyxeHue
0O€JIKOB C IIOMOIIBI0 KAYECTBEHHBIX
peaAKLIHiN»

CsoticTBa, Ki1accuduxanus u
6uonornyeckre GyHKIUU OEIKOB.
[Ipuonsl.

Opranndeckue BenecTBa KICTKH.
VYrneBonabl. MoHOCaxapuibl, 1UCaxXapuabl,
OJIUTOCaXapubl U moircaxapusl. O0mui
TUTaH CTPOEHUS U PU3UKO-XUMUYECKUE

0.5




CBOICTBA yIJIeBOJOB. bruonornueckue
(GyHKIIMY YTIIEBOIOB.

11

12

Opranudeckue BEIeCTBa KIETKH.
Jlumuasl. T'uapopunsHO-rHAPODHOOHEIE
cBoiicTBa. Knaccuduxanus munuaos.
Tpurnunepunsl, hpochonunuabl, BOCKH,
crepouibl. bruonornueckue GpyHkuu
i aoB. OO1e cBOUCTBA
OMOJIOTMYECKUX MEeMOpaH
TEKy4eCTh,CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, ITOJYIIPOHULIAEMOCTb.
Hyxneunossie kucnotsl. JJHK u PHK.
CrpoeHne HyKJIEMHOBBIX KUCIIOT.
Hyxneorunasl. [IpuHumun

koMmIuieMeHTapHoctu. [Ipasuno Yapradda.

Crpykrypa JIHK —nBolinas ciupais.
MecToHaxoXIeHHe U OHMOIOrHYecKHe
¢yuknun JJHK. Bunet PHK. ®Oynkiun
PHK B knerke. JJaboparopHas pabota
«MccnenoBanne HyKJIIENHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIMYHbIX
OpPraHU3MOB)

0.5

13

Crpoenue monekynbl ATO.
Makpospruueckue CBs3H B MOJIEKYJIe
AT®. buonoruueckue Gy ATO.
BoccTaHoBiIeHHBIE IEPEHOCUHKH, UX

¢bynkuuu B knetke. Jpyrue
Hykieosuarpugocharsr (HTD)




14

CexsennpoBanue [JHK. Merozst
TCHOMHKH, TPAHCKPHITTOMUKH,
IPOTEOMHKH

15

16

CrpykTypHast 6M0I0rHs: OHOXUMUYECKHE
U OnoQu3MUECcKue UCCIIE0OBaHUS COCTaBa
U TIPOCTPAHCTBEHHOU CTPYKTYPHI
O6romMosiekyin. MoenmupoBaHue CTPYKTYpPhI
1 QyHKIHH OMOMOJIEKYJT U UX
KOMILIEKCOB. KoMIbIOTEpHBIN 1H3aiiH 1
OpraHUYECKUN CUHTE3 OMOMOIIEKYII U UX
HETPUPOIHBIX aHAIOTOB.

Tumb! KJIETOK: 3yKapruOTHYECKas U
npokapuotuyeckast. CTpyKTypHO
(byHKLIMOHATIbHBIE 00Pa30BAHUS KIETKH.
CrpoeHne NpoKapuOTUYECKON KIETKH.
Kiierounas crenka Oakrepuil u apxeu.
Oco0OeHHOCTH CTpOeHUs TeTepoTpOdHON U
aBTOTPOGHON MPOKAPUOTUIECKUX KIIETOK.
MecTo u ponb IPOKapUOT B OMOLIEHO3aX.

17

Crpoenue U GyHKIMOHUPOBAHHE
AYKAPUOTUYECKOMN KIIETKHU.
[TnazmaTnueckast memOpaHna
(mrazmanemma). CTpykTypa
r1a3MaTuueckoi MmemOpansl. Tpancnopt
BEIIIECTB Uepe3 MIa3MaTHYECKYIO
MeMOpaHy: maccUBHbBIN (U dy3us,
oOneruénnast muddy3us), akTUBHBIHI
(epBUYHBIA ¥ BTOPUYHBIN aKTUBHBIN
TpaHncnopt). [IpakTideckas padora

0.5




«3y4eHune CBOMCTB KJIETOYHOU
MeMOpaHbI».

18

[Momynponumaemocts MeMOpanbl. PaboTa
HaTpUN-KaJIMEBOr0 Hacoca. DHJIOIUTO3:
NUHOIIUTO3, (GaronuTo3. JK30LUTO3.
Knerounas crenka. CTpykTypa u GyHKIUU
KJICTOYHOU CTEHKH pacTEeHUM, TPUOOB.

19

20

Huronnasma. Lluto3omns. Llutockener.
JIBuxxenue uurtomaazMbl. OpraHou bl
kieTku. OHOMeMOpaHHbIE OPraHOU b
KJIETKH: 3HA0IIa3Marnueckas cetb (I11C),
anmnapat ['onb/kH, JIM30COMBI, UX
cTpoeHue u QyHKIMU. B3aumocBs3b
0JIHOMEMOpaHHbBIX OPraHOM]IOB
KJ1eTKH.CTpOeHuEe rpaHyIsIpHOTO
peTukyiayma. MexaHu3M HarpaBiIeHUs
6enkoB B DIIC. CuHTe3 pacTBOPUMBIX
6enkoB. CHHTE3 KJIIETOUHBIX MEMOpaH.
I'mankuii (arpa”ynsipHbIif)
9H/I0TIIA3MAaTHUECKUI PETUKYITYM.
CekperopHas pyHKLUS anmapara
["osbpxu. TpaHCIOPT BELIECTB B KIIETKE.
Bakyonu pacTUTeNbHBIX KJIETOK.
Knerounslii cok. Typrop. [Ipaktuueckas
pabota «/3yueHnne qBUKEHUS
LUTOIJIA3MbI B PACTUTENBHBIX KJIETKAX)

IToyaBTOHOMHBIE OPraHOUIBI KIETKHU:
MUTOXOHJIpUH, IacTuel. CTpoeHne u
(GYHKIIMM MUTOXOHAPUHN U IJIACTHI.

0.5

0.5




21

[lepBuuHbIE, BTOPUYHBIC U CIIOKHbBIC
MIaCTUABl (POTOCUHTE3UPYIOIINX
JYKapHOT. XJIOPOILJIACThI, XPOMOILIACTHI,
JIEUKOTUIACTHI BBICIIUX PACTCHUM.
JlaGopaTtopHas paborta «McciaenoBanue
IJIa3MOJIN3a U JCIIa3MOJI13a B
pacTUTEIbHBIX KIETKaX)

HememOpanHbIie OpraHoubl KIETKU
Crtpoenue u ¢pyHkiuu. Pubocomsi.
MukpoduiiaMmeHThl. MblIlIIeUHbIE KIETKH.
MuxkpotpyOouku. KiieTouHbli LEHTD.
CrtpoeHre U IBUKECHHE )KTYTHKOB U

pecHruyek. MUKpOTPYOOUKH ITUTOIIA3MBI.

LlenTpuons.

22

Anpo. OGonouka siApa, XpOMaTHH,
KapHuoIlIa3Ma, SIAPBIIIKH, UX CTPOECHUE U
byHKIMK. SnepHblid OENKOBBII MaTpUKC.
[IpocTpaHCTBEHHOE PACHIOIOKEHHE
XpoMocoM B uHTepda3HoM siape. benku
XpoMaTHHA — TUCTOHBI. KileTouHbIe
BKJIFOUEHUSI.

23

Knerounsie Bkimouenns. CpaBHUTEIbHAS
XapaKTEPUCTHKA KIIETOK SYKapHOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).
JlaGopatopHas pabora «3yueHue
CTPOEHUS KJIETOK Pa3IMYHbIX
OpPTraHU3MOB»

0.5

24

AccUMWISIIIAS U TUCCUMMIISALIUS — JIBE
CTOPOHBI MeTaboau3Ma. Tunsl oOMeHa

0.5




25

BEILECTB. Y4acTUE KUCIOPOAa B
0OMEHHBIX IpoIeccax. JHEPreTHUECKOe
obecrieuenue kieTku: npeppamenue ATD
B 00MeHHBIX mporeccax. JlabopaTopHas
pabota «/3yyeHue KaTaauTHIeCKON
AKTUBHOCTH (PepMEHTOB (Ha IpUMEpe
aMUJIa3bl WIM KaTajaasbl)»

DepMEeHTaTUBHBIN XapaKTep peaKnil
KJIETOYHOT0 MeTaboan3Ma.DepMeHThI, UX
CTpOEHHE, CBOICTBA U MEXaHU3M
neiictus. Kodpepmentsr. Otnuuns
(EpPMEHTOB OT HEOPTAHUUYECKUX
KaranuzaTopoB. JlaboparopHas padota
«M3y4yenune GpepMEeHTaTUBHOTO
paciieruieHust IepoKCcHa BOAOPoa B
pPaCTUTEIbHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI.

3aBUCHUMOCTh CKOPOCTH (pepMEHTATUBHBIX
peakuuii oT pa3nMYHbIX (PaKTOPOB.

27

28

ABTOTpO(DHBIN THIT 0OMEHa
BemecTB. [IepBUYHBIN CUHTES
OpPraHUYeCKUX BEIIECTB B KIETKE.

®dotocunTe3. Posb X0pomniacTos B
npoiiecce GorocuHTe3a. CBeToBas u
TeMHOBas ¢a3bl. [[polyKTHBHOCTB
dorocunTe3a. BiusHue paznuyHbIx
(baxTOpOB Ha CKOPOCTH (HOTOCHHTE3A.
3HaveHne POTOCHUHTE3A.




29

30

Xemocunres.Pa3noobpas3ue opraHu3MoB-
XEMOCHUHTETHKOB: HUTPUDULUPYIOLIHE
OakTepuu, Kele300aKTepuu,
cepobakTepru, BOJOPOIHBIC OAKTEPHUH.
3HaveHne xeMocuHTe3a. JlabopaTopHas
paborta «CpaBHEHHE NPOLIECCOB
(doTocHHTE3a U XEMOCHHTE3a»

AHa3poOHbBIC OpraHnu3Mbl. Buibt
Opoxxenus. [IpoaykTel OposkeHus U UX
HCIIOJIb30BaHUE YeJIOBEKOM. AHA’POOHbIE
MHUKPOOPTaHU3MBI KaK 00bEKTHI

OMOTEXHOJIOTUHU U BO30yIUTENN OOJIC3HEH.

JlaGopaTtopHast pabora «CpaBHEeHHE
MIPOLIECCOB OPOKEHUSI U JIBIXAHUSI

0.5

31

32

AspoOHBIE OpraHU3MBbL. JTaIlbI
YHEPTreTHIECKOro OOMeHa.
ITonroroBurensHEIHM 3Tan. I mnkonns —
0OECKHUCIOPOAHOE PACUIETNIEHUE TIIOKO3bI.

buonorunueckoe okucienue, uiu
KJIETOYHOE JibIXxaHue. Posib MUTOXOHIpUi
B IIpolieccax OMOJIOTUYECKOr0 OKHUCIEHHUS.
Huknaeckue peakiun. OKUCIUTENEHOE
dbochopunrpoBanue. JHEpPTUst
MeMOPaHHOTO T'PaJMeHTa MPOTOHOB.
Cunte3 AT®: pabota npotonHOi ATO-
cuHTasbl. [IpenmyiecTBa a3poOHOTO MyTH
oOMeHa BeIlIeCTB Mepel aHa3pOOHBIM.

O} PeKTUBHOCTH SHEPTETHIECKOTO
oOMeHa.




33

34

35

36

Peakuuu marpuunoro cunresa. [Ipunuun
KOMIUJIEMEHTAPHOCTH B PEAKLIMAX
MaTpUYHOrO CUHTEe3a. Peanuzanus
HaCJIEJACTBEHHON MHGOPMAIIIH.
I'eHeTHUYCCKHIT KOJI, €TO CBOMCTBA.

TpaHCKpunLUs — MAaTPUYHBIA CHHTE3
PHK. IIpuHIUIIBI TPAaHCKPUIIIWHA:
KOMILIEMEHTApPHOCTb,
AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Co3speBanue matpuunbix PHK B
JYKapUOTHYECKOU KIIETKE.
Hexonnpyrommue PHK.

Tpancnsuus u e€ 3Tansl. Y yactue
tpancnoptHbIX PHK B OnocunTe3e Oenka.
VYcnoBust 6nocunTesa 6enka. Koguposanue
aMUHOKHCIIOT. Posib pubocom B
OnocuHTe3e OelKa

KonupoBanue aMuHOKUCIOT. Poib
pubocom B OuocuHTe3e Oenka

37

CoBpeMeHHBIE MPEICTABICHUS O CTPOCHUH
reHoB. Opranuzanys reHoMa y npokapuoT
U 3YKapuoT. Perynsius akTHBHOCTH T€HOB
y npokapuot. ['umnoresa onepona (.
JKako0, XK. Mano).

38

MonekysapHble MEXaHU3MbI SKCITPECCUH
TE€HOB Yy 3yKapuoT. Poibs XpomaTuHa B
perynsanuu paboTsl TeHOB. Perynsnus
0OMEHHBIX TIPOIECCOB B KIIETKE.
Knerounslit romeocras.




39

40

Bupychl — HekIieTouHbIe (YOPMBI )KU3HU U
oOnurarHele napa3uthl. CTpoeHue
IIPOCTBIX U CJIOKHBIX BUPYCOB,
pETpPOBHPYCOB, OakTeprodaros.
Kuznennsiit nukn JJHK-conepxanmx
Bupycos, PHK-coxepxamux Bupycos,
6axrepuogaros. [IpakTuueckas padora
«Co3zanue Mo/ielid BUpyca

BupycHrble 3a00s1eBaHus YeI0BeKa,
*KuBOTHBIX, pactenuit. CITN/], COVID-19,
COIMATILHBIC U MEUIIMHCKHE

npoOaembl. HaHOTEXHOJIOTHHU B OMOJIOTHUH U
meaunuae. [IporpamMmmupyembie GyHKIAHA
6enkoB. CriocoObl JOCTaBKH JIEKAPCTB.
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O0600611eHre 3HaHUH 00yUYaIOLTUXCS.

Kietounslii nuKi, ero nepuoas! u
perymsnus. UaTepdaza u MuTo3.
Oco0eHHOCTH NPOIIECCOB, TPOTEKAIONIUX B
uHTepdase. [loaroroBka KJIeTKH K
nenenuto. [IpecunreTnyeckuit
(TOCTMUTOTHUYECKHIT), CHHTETUUECKUIN 1
MOCTCUHTETUYECKUH (TPEMUTOTHUECKUI)
MepHoIbl HTEP(a3bI.

Matpuunsiii cunte3 JJHK. IIpuniune
peruinkanuu JIHK: koMIuieMeHTapHOCTD,
ITOJIyKOHCEPBAaTUBHBIA CHHTE3,
AHTUIIApAJUIETbHOCTh. MeXaHu3Mm
pemmkanuu JTHK.
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Xpomocombl. CTpOEHHE XPOMOCOM.
Tenomepsl 1 TeoMepaza. XpoOMOCOMHBIN
HA0Op KJIETKHU — KapuoTUM. Jurionanslii u
rarIoNIHbIN HA0OPhI XPOMOCOM.
["omonoruynsie xpomocomsl. [losoBbie
xpomocoMsl. JlaboparopHas paboTa
«3yyeHne XxpoMoCOM Ha TOTOBBIX
MUKpOIIpenaparax»

ILCHGHI/IG KJIICTKH — MHTO3. CTaI[I/II/I MHTO3a
H IIPOUCXOOAIINUC B HUX ITPOLCCCHI.

Tunsl MuTo3a. Kaprokunes u
[IUTOKNHE3.3HaYeHHE MUTO3a.
JlaGopaTtopHnas pabora «Habnronenue
MUTO3a B KJIETKaX KOHYMKa KOpeIIKa JIyKa
(Ha TOTOBBIX MHUKpOIIpernapaTax)»

Perynsiust MUTOTHYECKOTO IMKIIA KICTKH.
[Iporpammupyemast KIeTo9Hasi THOeb —
aronrro3.Kierounoe s11po, XpOMOCOMBI,
¢byHKLIMOHAIbHAA reHOMHKa. O6001IeHe
¥ cCUCTEeMaTH3aIysl 3HaHUH.

OpranusMm Kak eJuHOE 1eTI0e.
Bbuonoruueckoe pasHooOpasue
opranu3MoB.Oco0E€HHOCTH CTPOEHUS U
KU3HEJEATEIIBHOCTH OJHOKIIETOYHBIX
opranu3moB. bakrepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OHOKIJIETOUHBIE
BOJIOPOCIIH, JPYTHUE TPOTUCTHI.
Kosionnanbabie opranusmel. BzauMocBs3b
yacTell MHOTOKJIETOYHOI'O OpraHu3Ma.

0.5

0.5




TkaHu, Opranbl ¥ CUCTEMbI OPTaHOB.
I'omeocTas.

49

Tkanu pacTeHud. TUIIBI paCTUTEIBHBIX
TKaHel: 00pa3oBaTe/IbHAs, TOKPOBHAS,
IIPOBO/IILAs, OCHOBHAs, MEXaHUYECKasl.
Ocobennoctu crpoenusi, pyHKIHHA 1
pacIoyIoKeHMsI TKaHel B opraHax
pactenuii. JlabopatopHas pabora
«M3y4yeHne TKaHel pacTeHUII»

0.5
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TkaHu KWBOTHBIX U YeJIOBEKa. THIIBI
JKUBOTHBIX TKaHEH: AMUTEINAIIbHAS,
COEIMHUTEIIbHAS, MBILIICUYHAs, HEPBHAS.
OcoOenHocTu cTpoeHus, PyHKIUN U
pacroIoKeHHs TKaHel B opraHax
JKUBOTHBIX U 4yenoBeka. JlabopaTopHas
pabora «3yueHnue TkaHeH >KUBOTHBIX)

Opranbl. BereratuBHble 1 reHepaTUBHbIE
oprassl pacteHui. Oprasbl U CUCTEMBI
OpraHOB KUBOTHBIX U 4yenoBeka. OyHKINH
OpraHoB U cucTeM opraHoB. JlaboparopHas
pabota «/3ydyeHne opraHoB IIBETKOBOI'O
pacTeHUs»

Onopa Tena oprann3mos. Kapkac
pacteHnid. CKeneTsl OTHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyxHbIi
Y BHYTpEeHHUH ckeneT. CTpPOCHHUE U TUIIBI
COETUHEHUS KOCTEM.

JIBrm>keHre opraHu3moB. J{BUKEeHUE
OJHOKJIETOYHBIX OPraHU3MOB:

0.5

0.5
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amMEO0ouIHOE, )KTYTUKOBOE, PECHIUYHOE.
JIBr>keHME MHOTOKJIETOYHBIX PACTCHUM:
TPOIU3MbI U HACTUU. J[BHXKEHUE
MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKa:
MblmeuHas cucrema. Peduexc. Ckenernoie
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. Ilornomenne Boapl,
YTJIEKUCIIOTO T'a3a U MUHEPAJIbHBIX
BellecTB pacTeHusIMU. [Intanue
YKUBOTHBIX. BHyTpHIonoctaoe u
BHYTPHKJIETOUHOE nuuieBapenue. [luranue
MO3BOHOYHBIX KUBOTHBIX. OTIEIIbI
MULIEBAPUTENBHOTO TPAKTA.
[InmeBapuTenbHBIE KEIE3bl.
[TumeBapuTenbHas cUCTEMA YEI0BEKa.
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IInTanne mo3BOHOYHBIX JKUBOTHBIX.
HI/IHIeBapI/ITeJ'II)HaSI CUCTEMA YCIIOBCKAa

Jpixanue opranuzmos. JlpixaHue
pacTteHuil. J{pIXxaHue )KUBOTHBIX.
Juddy3us ra3oB uepe3 MOBEPXHOCTb
knetku. Koxknoe npixanue. JlpixaTeapHas
noBepxHocTh. JKabepHoe u JI€royHoe
JIbIXaHUe.

JIpIXaHHE MO3BOHOYHBIX KUBOTHBIX U
YeJI0BEeKa. DBOITIOLUOHHOE YCI0KHEHHE
CTPOEHUS JIETKUX MMO3BOHOYHBIX
JKMBOTHBIX. /{pIXaTenpHas cucremMa
yegoBeKka. MexaHn3M BEeHTHIISAIINN JIETKNX




y OTHI] ¥ MIIEKOTUTaroumX. Perynsmus
IbIXaHus. JprxaTeabHbIe 00bEMBI.
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TpaHCIIOpPT BEIIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTECHUM.
TpaHcnopT BEIIECTB Y )KUBOTHBIX.

KposenocHas cucrema 1 €€ Oprassl.
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KpoBeHocHas crcteMa mo3BOHOYHBIX
JKUBOTHBIX U yenoBeka. Cepile,
KPOBEHOCHBIE COCY/IbI U KpOoBb. Kpyru
KpOBOOOpAIeHUsI. DBOJIOLNOHHbIE
YCIIOKHEHHUS CTPOCHHSI KPOBEHOCHOM
CHCTEMBI IO3BOHOYHBIX JKMBOTHBIX.
PaGora cepaua u e€ perynsuus.
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Boinenenue y pactenuil. Beinenenue y
KUBOTHBIX. COKpaTUTENbHBIE BAKYOJIH.
Opransl BiaeneHus. OunbTpanus,
CeKpeLusi 1 00paTHOE BCaChIBAHUE KaK
MEXaHU3MBbl Pa0OThl OPraHOB BBIAETICHHUS.
CBs13b IIOJIOCTH TENA ¢ KPOBEHOCHOW 1
BBIIETIUTENIBHON cucTeMamu. Brinenenne y
MO3BOHOYHBIX )KHBOTHBIX M YEJIOBEKA.
[Touku. Ctpoenuie u GpyHKIIMOHUPOBAHHE
HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aiura y
OJIHOKJIETOYHBIX OpraHu3MoB. CIIOpsl
OaxkTepuil U IUCTHI MPOCTEUIINX. 3alUTa Yy
MHOTOKJIETOUHBIX pacteHui. Kyrukyna.
CpencTBa MacCUBHOM U XUMHUYECKON
3amuThl. GUTOHIMABL. 3alIuTa y




MHOT'OKJICTOYHBIX )KHMBOTHBIX. HOKpOBBI u
HX IIPOU3BOJHBIC.
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3amura opraiusma ot

Oosnezneit. MimmyHHas cuctema desioBeka.
Kiterounslii 1 ryMOpaJIbHBI IMMYHHUTET.
Bpoxaéuusiii 1 nproOpeTEHHBIHA
crenuuaeckuit UMMyHUTET. Teopust
KJIOHAJIbHO-CEJIEKTUBHOTO UMMYHHTETA
(IL. Opnux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHU3MOB.
Ponb Bpoxx1IEHHOrO UMMYHHUTETA B
Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUIA.

PaznpaxxumocTs u perynsauus y
opranu3moB. Pa3apaxumocTs y
OJITHOKJIETOYHBIX OPraHu3MOB. Takcuchl.
Pa3npaxxnuMocCTh 1 peryisinus y pacTeHUM.
PocroBele BeniecTBa U X 3HaYCHUE.
Hepsnas cucrema u pednexkropHas
peryisnus y ;kMBOTHBIX. HepBHas cucrema
U €€ OT/eNbl. DBOIIOIUOHHOE YCIOXKHEHHE
CTPOEHHUS HEPBHOU CUCTEMBI Y )KUBOTHBIX.
OTtaensl roJI0BHOIO MO3Ta IMMO3BOHOYHBIX
XKHUBOTHBIX. Pediekc u pedrexropHas
nyra. be3yciloBHBIE U YCIIOBHBIE
pediekchl.

I'ymopanbHas perynsuus v SHIOKpUHHAS
CHUCTEMa KUBOTHBIX U YesioBeka. JKenessl
SHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI.
[evictBue ropmMoHOB. B3anMocBsi3b




HEPBHOM U 3HJIOKPUHHOM CUCTEM.
['nnoranamo-runogusapHas cucrema.
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®DopMBbI pa3MHOKEHHUST OPTAaHH3MOB:
Oecnosioe (BKJIIOUYAsi BET€TaTUBHOE) U
noJjioBoe. Bupl 6ecroaoro pa3MHOKEHHS:
MOYKOBAaHUE, CTIOPYIIAIMS, (hparMeHTanus,
KJIOHUPOBAHHE.
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[TonmoBoe pazmHoxeHue. [10710BbIE KIIETKH,
uiu rametol. I Ipen3apoasiieBoe pa3BUTHE.

Meiios. Ctaguu metiosa. [loBegenue
XpomMocoM B Meio3e. KpoccuHrosep.
buoornuecknii CMBICIT MeHo03a 1
MOJIOBOTO Tpouecca. Meio3 u ero Mecto B
YKU3HEHHOM IIMKJIE OPraHU3MOB.

["amerorenes. OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. [TomoBbIe Kene3bl.
Cnepmatorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK. JlabopaTopHast pabota
«M3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIPEapaTax»

WNunuBuyabHOE pa3BUTHE OPTaHU3MOB
— oHTOreHe3.0Omiog0TBOpEHNE U
3M6pI/IOHaJ'II)HO€ Pa3BUTHUC ) KUBOTHBIX.
Crioco0bI OTUTOIOTBOPEHUS: HAPY)KHOE,
BHyTpeHHee. [lapreHorenes. OMOpuoorus
— HayKa O pa3BUTHM opranu3MoB. CTaauu
sMOpHOreHe3a )KUBOTHBIX (Ha mpuMmepe
asrymkn). ipoGnenue. Tunsl ApoOiieHus.
OcobenHoctu ApoOIIeHus

0.5




MJICKOTTUTAIONIUX. 3apO/IbIIICBEIC TUCTKU
(racTpyJisimsi).

70

71

72

3aksajKa OpraHOB U TKaHEH U3
3apO/IbIIIEBHIX JUCTKOB. B3aumHuoe
BJIMSIHUE YaCTEW Pa3BUBAIOILETOCS
3apojpiiia (3MOpUOHATbHAS MHAYKIIHS).
3akiajka riaHa CTpOSHUs )KMBOTHOTO KakK
pe3yJbTaT HepapXUUECKUX
B3auMOJIEHCTBUI reHoB. Biusnue Ha
SMOpPUOHANIEHOE PA3BUTHE PA3ITMUHBIX
(aKkTOPOB OKPYKAIOILEH CPEIBI.
[TocTamOpuoHanbHbIi niepuo. [pamoe u
Henpsi-Moe pa3Butue. Pazpurue ¢
MeTamopdo30M y 6€CII03BOHOUHBIX U
MO3BOHOYHBIX JKUBOTHBIX. brosiorudeckoe
3HauUEHUE NPSAMOI0 U HENIPSIMOTO
Pa3BUTHUSL, UX PaCIPOCTPAHEHHE B
npupoe. Tumsl pocta KUBOTHBIX.
@akTOphl PETYJIALUUA POCTA )KUBOTHBIX U
yenoBeka. CTauu MoCTIMOPHUOHAIb-HOTO
Pa3BUTHS y KUBOTHBIX U YEJIOBEKA.
[Tepuons! oHTOrEeHE3a yenoBeka. CrapeHue
U CMEpTh Kak OMOJIOrHYecKHe mporecc.
JlaboparopHas paboTa «BblsiBieHHe
MPU3HAKOB CXOJCTBA 3apOibIIIen
MO3BOHOYHBIX JKHBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTCHUM.
I'amerodut u ciopodut. Meiio3 B
J)KU3HEHHOM IIUKJI€ PACTCHUH.
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OO6pa3zoBaHue Crop B mpolecce Mmeiosa.
["amerorenes y pacTeHuil.
O11010TBOPEHUE U Pa3BUTHE
pacTUTENLHBIX OPraHU3MOB. J[BoitHOE
OILJIOJIOTBOPEHHE Y IIBETKOBBIX PACTCHUH.
Perymnsauus onrorenesa. Obpa3oBanue u
pasButue cemenu. Jlaboparopnas pabota
«CTpoeHue opraHoB pa3MHOKEHUS
BBICIIMX PACTEHUI»

Uctopus craHOBJIECHUS U pa3BUTHS
TeHETUKHU Kak Hayku. Paborer I'. Mennens,
I'. e ®pusa, T. Moprana. Pons
OTEUYECTBEHHBIX YUEHBIX B PA3BUTUHU
reneruku. Padorer H.K. Kosnbsiioa, H.H.
Basuiiosa, A.H. benosepckoro, I'./1.
Kapneuenko, F0.A. ®ununuenko, H.B.
Tumodeesa-Pecosckoro.
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OCHOBHBIE TEHETUUECKHUE TIOHITHS 1
CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJIeTIbHBIE T€HbI, AIbTEPHATUBHbBIC
MPU3HAKY, TOMUHAHTHBIN U PELIECCUBHBII
MPU3HAK, TOMO3UT0Ta,[€TEPO3UTOTA,
qrcTas JUHUS, THOPUABI, TEHOTHIL,
¢denoturn. OCHOBHbBIE METO/BI TEHETUKHU:
TUOPHUIOTOTHIECKUHN, ITUTOIOTHUECKHH,
MOJIEKYJISIPHO-TEHETUYECKHU.
JlaGopaTtopHast paborta «JIpo3zodmiia kak
00BEKT TEHETUYECKUX UCCIIEIOBAHUI)Y

0.5
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Mounorubpuanoe ckpemuBanue. [lepBbrii
3akoH MeHensl — 3aK0H eIMHO00pasus
rudpuaoB mepBoro nokoneHus. [Ipasumno
nomunupoBanusl. [Ipaktudeckas pabora
"N3yueHnue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpeLIMBaHus y Apo30(uinr"

Bropoii 3akon Menpens —3akoH
pacIIeTUICHHsI IPU3HAKOB.
L{uTomornyeckre OCHOBBI
MOHOTHOPHIHOTO CKpemuBaHus. I umoresa
YHCTOTHI TAMET.

AHanu3upyroliee CKpeluBaHue.
[TpoMeKyTOUHBIH XapaKkTep
HacyieoBaHusl. Paciienyienue npu3HaKkoB
[P HETIOJIHOM IOMUHHUPOBAHUH.

JurubpuHoe ckpenBaHue.
[TpakTuyeckas pabdora «M3ydenue
pe3yabTaTOB TUTHOPUIHOTO CKpPEIIUBAHUS
y Ip030(QHIIBDY

0.5
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Jurubpunnoe ckpemubanue. Tperuit
3aK0H MeHels — 3aKOH HE3aBUCUMOT0
HACJIEI0BAHNS IIPU3HAKOB.
[{uTonornyeckre OCHOBBI AUTHOPHUIHOTO
CKpELIUBAHMUS.
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CuenieHHoOe HaclleJOBaHUE TPU3HAKOB.
Pa6oter T. Moprana. CuernyieHHoe
HacJe/I0BaHUE T'€HOB, HApYILIEHUE
CLEIUJICHUSI MEXIy TeHaMHU.
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XpOoMOCOMHasi TEOpUS HACIIECTBEHHOCTH
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I'eneruka nona. XpoMOCOMHBINM MEXaHU3M
onpeaesieHus 1noja. AyToCOMbI U MOJIOBbIE
XpOMOCOMBI. ['oMOramMeTHbIN U
rereporameTHbIi 1oJj. ['eHeTnyeckas
CTPYKTYpa MOJIOBBIX XPOMOCOM.
HacnenoBanue nmpu3HakoB, CLIETUICHHBIX C
IIOJIOM

['eHOTHI KaK 1I€JI0CTHAsI CUCTEMA.
[TnefioTponust — MHOXKECTBEHHOE JieiicTBHE
reHa. MHOKECTBEHHBIH aljIeNIu3M.
BsanmMopneiicTBre HeayIeIbHBIX TEHOB.
KommnemenrapHocTb. Dnucras.
ITomumepusi.

I'eHeTHYECKUI KOHTPOJIb Pa3BUTHS
pPacTeHUH, )KMBOTHBIX U YEJIOBEKA, a TAKXKE
(U3MOTIOTHYECKUX MTPOIIECCOB, TOBEICHHS
Y KOTHUTUBHBIX QyHKIMi. ['eHeTnueckue
MeXaHU3MbI: CHMOHOIeHe3a,
B3aUMOJICUCTBUS «XO35IMH — ITAPA3UT» U
«XO35IMH — MUKpOOHOMY. ['eHeTnueckue
aCIEKThI KOHTPOJIA U U3MEHEHUs
HacJIeICTBEHHON MH(OpMaIiK B
MIOKOJICHUSAX KJIETOK U OPraHU3MOB.
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B3aumoneiicTBue reHoTHIIA U CPEIBI TPU
dopmupoBanuu GpeHoTumna. I3MeH4MBOCTb
npusHakoB. KauecTBeHHbIE 1
KOJIMYECTBEHHBIE TPU3HAKU. Buapl
W3MEHUYMBOCTH: HEHACIIECTBEHHAS U
HaCJIe/ICTBEHHAs.
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MonudukamonHas U3MEHIHBOCTh. Poib
cpenbl B GOpMUPOBAHUHT
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH.
Hopma peakiuu npusHaka.
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BapuauvoHHbIN psia U BapUallMOHHAs
kpuBas (B. Moranucen). ColicTBa
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH.
JlaGopaTtopHas paborta «McciaenoBanue
3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON
n3MeHuuBocTH. [TocTpoeHue
BAPUAIMOHHOIO PAJIa U BApUALlMOHHOU
KPHUBON»

I'eHOTHIIMUECKAs N3BMEHYHUBOCTD.
CBolicTBa TEHOTHITMYECKOM
n3MeHunBocTH. KoMOMHaTHBHAs
M3MEHYHUBOCTh. MeHO03 1 MOJIOBOM MpoLece
— OCHOBa KOMOMHATHBHOW U3MEHUYHMBOCTH.
Posis koMOMHATUBHON N3MEHYMBOCTH B
CO3/JaHUU TEHETUYECKOTO pa3HOOOpa3us B
npeaenax OJHOro BUA.

0.5
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MyTannoHHas U3MEHYHMBOCTh. Buabl
MYyTallHil: TEHHBIE, XPOMOCOMHBIE,
renoMmuble. ClIOHTaHHBIE U
WHIYUHUPOBAHHBIE MyTalluu. SnepHbIe U
LUATOIUIa3MAaTUYECKHUE MYTalLIUH.
ComMaruueckue 1 MojJoBble MyTallUH.
[IprurHBl BO3HUKHOBEHUS MYyTaLlUM.
MyTareHsl 1 UX BIUSHUE HA OPTaHU3MBI.
[IpakTuueckas pabora «MyTanuu y
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Tpo30(hUiBl (Ha TOTOBBIX
MHKpOIIperapaTax)»
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3aKOHOMEPHOCTH MYTAIl[MOHHOT'O
npouecca. 3aKkOH TOMOJIOTMYECKHX PSIIOB B
HacieacTBeHHOM n3mMenunBoctu (H.A.
BasuiioB). BuesinepHast ©3MEHUMBOCTD U
HACJIEICTBEHHOCTh. DIUT€HETHKA U
SIUT€HOMHUKA
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I'enetuka uenoseka.Kapuorun yenoseka.
MexnyHapoasas nporpamma
HCCIIeIOBAaHMS TEHOMA YeIoBeKa. MeToabl
M3Yy4YEHUsl TEHETUKU YEJIOBEKa!
reHeaaornuecKui, OJIM3HEIOBBIH,
UUTOT€HETUYECKUH, MOIMYJISILIUOHHO
CTaTUCTUYECKUN, MOJIEKYJIIPHO-
reHetudyeckuii. COBpeMEHHOE
ompeJieJIeHUe TeHOTHUIIA: TIOJTHOTEHOMHOE
CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B
TOM umcJie ¢ nmomoisto I11P-ananu3za.
[TpakTuueckas pabota «CocTaBieHHe U
aHaJIn3 POJIOCIOBHOM

0.5
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HacnencrBennnlie 3a001€BaHUS YEIOBEKA.
I'eHHBIC ¥ XPOMOCOMHBIEC OOJIC3HU
yeJioBeka. bojie3Hu ¢ HaclieICTBEHHOM
MPEAPACIION0KEHHOCTHIO.
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3HayeHne MEJUIINHCKON TEHETUKU B
HpeI[OTBpaHIeHI/II/I " JICHCHUN
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKa.
Menuko-reHeTHIeCKOoe




KOHCYJIbTHpOBaHUE. CTBOJIOBBIE KJIETKH.
[ToHsITHE «TEHETUYECKOTO IPy3an.
OTHYECKHE aCIEeKThI HCCIICIOBAaHUI B
00J1aCTH PeTaKTUPOBAHUS TEHOMA U
CTBOJIOBBIX KJIETOK. I 'eHeTHUeCKHE
(aKkTOpHI MOBHINICHHON YyBCTBUTEILHOCTH
YeNoBeKa K (PU3MIECKOMY U XHMHUECKOMY
3arps3HEHUIO OKPYIKAIOIICH CpeIbl.
I'eneTnyeckas mpeapaconoKeHHOCTh
YeJIoBEKa K IaTOJIOTUSIM.
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JomecTukanus v CeeKIus. 3apoKIeHue
CeJIEKIIMU U IoMecThKauuu. Yuyenue H.M.
Bagsuosa o LlenTpax npoucxoxaeHus u
MHOT000pa3usi KyJIbTYpPHBIX PACTCHUH.
Ponsb cenexkuuu B co31aHuU COPTOB
pacTeHui U nopoj )KUBOTHBIX. CopT,
opoJa, MTaMM. 3aKOH TOMOJIOTHYECKUX
PSAIOB B HACJIEICTBEHHON N3MEHUYMBOCTH
H.M. BaBuioBa, ero 3HaueHUE IS
CEJIEKIIMOHHOM paboThl. JlabopaTopHas
pabora «M3yueHnue copToB KyIbTYPHBIX
pacTeHuii U MOPOJ] JOMAITHUX YKUBOTHBIX

MeToap! ceaeKIIMOHHON paboThl.
HckyccTBeHHBIH 0TOOP: MacCOBBIN U
VHIUBUYAIbHBIN. DTalbl
KOMOHMHAIMOHHON cenekiuu. McrpiTanne
MPOU3BOUTENEH IO MOTOMCTBY. OTOOD MO
TEHOTHUITY C IOMOIIbIO OLIEHKH (peHOoTHIa
OTOMCTBA M OTOOp 1O T€HOTHUILY C

0.5
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nomornsio ananuza JJHK. JlabopatopHas
pabota «/3ydyeHue MeTo10B CelNeKIUU
pacTeHui»
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HckyccTBEeHHBIN U paualliOHHbII
MyTareHe3 Kak METOJl U UCTOYHHK
MyTalHi y KyJIbTYPHBIX popM
opranu3MoB. VM crosb30BaHne TEeHOMHOTO
pPENaKTUPOBaHMS U METOJIOB
pexombunanTHeIx JHK. [Tonyuenue
NOJIMIUIONJ0B. BHyTpHBHIOBas
rubOpumu3anys. UHOpuauHT. AyTOpHIUHT.
I'eTepo3uc u €ro ncnoib30BaHKE B
cesntekiuu. Otnanénnas rudpuan3anus.
[Ipeononenue Oecroaus MEKBUIOBBIX
rubpunoB. [IpakTrueckas padora
«IIpuBuBKa pacTeHUI»

97

COXpaHeHI/IC 1 N3Yy4YCHUC TCHCTUYCCKUX
PECYPCOB KYJIBTYPHBIX PACTEHUI U HX
JUKHNX pOI[I/I‘-IGI\/JI JJIA CO3JaHUsI HOBBIX
COPTOB ¥ THOPHU/IOB
CEJIbCKOXO035HCTBEHHBIX KYJIbTYP.

98

OOBEeKTHI, UCTIONB3YyEMBIE B
ouorexnonoruu. TpaguimoHHas
OMOTEXHOJIOTHS: XJIeOoneUeHe,
MIOJIy4YE€HUE KUCIIOMOJIOUYHBIX IPOAYKTOB,
BUHOJeNMEe. MUKPOOHOIOTnYeCKUiA
cuHTe3. OOBEKTH MUKPOOHOIOTHYECKUX
texHosoruii. [IpousBoacTBo Oenka,
AMUHOKHCJIOT U BUTAMUHOB.

0.5




[IpakTuyeckas padora «M3yuenue
00BEKTOB OMOTEXHOJIOTUI»

99

100

101

OCHOBHbIE HAIIPABJICHHUS] CUHTETUYECKOM
ouoorun. Co3gaHue TEXHOJIOT U U
WHCTPYMEHTOB 1I€JICHAIIPABICHHOTO
W3MEHEHUS U KOHCTPYUPOBAHUS TEHOMOB C
LEJIbIO TTOJTYYEHHUSI OPTaHU3MOB U MX
KOMIIOHEHTOB, COJIEpKAIIUX HE
BCTPEUAIONIUECS B IPUPOJIE
OMOCHHTETHYECKHE MYTH.

XpOMOCOMHAsI U T€HHAsI MHKEHEPHSI.
HckyccTBeHHBIM CUHTE3 T€HA U
KOHCTPYHPOBaHUE PEKOMOMHAHTHBIX
JHK. Co3nanue TpaHCTE€HHBIX
Opranu3mMoB. JIOCTH)XEHUS U MEePCTIEKTUBBI
XPOMOCOMHOM ¥ T€HHON UHKEHEPUH.
DKOJIOTHYECKUE U ATHUECKHUE TPOOIIEMBI
T€HHON MH)KEHEpUHN

MenuiuHcKue OMOTEXHOJIOTHH.
[ToctreHOMHas udpoBast METUIIUHA.
[ILP-muarnoctuka. Metaboa10MHBIH
aHaJIN3, TCHOLICHTPUYECKUI aHAIN3
MPOTEOMA YEJIOBEKA I OLIEHKH
COCTOSIHHSI €r0 370pOBbs. Mcronb30oBanne
CTBOJIOBBIX KJIETOK. TapreTHas Tepanus
paka. 3D-OuonHxkeHepus A pa3paboTKu
CO3J]aHUsI TEXHOJIOTUM TPEXMEPHOTO
OuonpuHTUHTA U cKaQOIAMHTA s




pelIeHus 3a/1a4 IepCOHAIN3UPOBAHHON

MeauiHbL. Co3/1aHne BEKTOPHBIX BaKIIUH.

102 PesepsHbiil ypok. 1loBTOpEHuUE,

0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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11 KJIACC

Ne
n/n

Tema ypoka

OposouronHas teopust Y. lapsuna.
[IpeanocbuIKM BOSHUKHOBEHUS
napBuHMu3Ma. JKu3Hb U HayyHas
nesrenpHOCTh Y. JlapBrHa

JIBuoKyIIIHEe CUJIBI HBOJIIOIIMH BUJIOB 110 Y.
JapBuHy (BbICOKasi ”THTEHCUBHOCTh
Pa3MHOKEHHUSI OPTraHU3MOB,
HaCIIe/ICTBEHHAs: N3MEHYHNBOCTh, O0pbOa 3a
CYILIECTBOBAHHE).

bopwba 3a cyniecTtBoBaHNE, €CTECTBEHHBIH
U UCKYCCTBEHHBIN 0TOOD

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OdopmieHne CHHTETHYECKOM TEOpUHr
sposonnu (CTD). HelitpanbHas Teopust
sBosoul. CoBpeMeHHast IBOJIIOLMOHHAS
6uonorus. 3HaueHHe IBOJIOLMOHHON
TEOpHH B (HOPMUPOBAHUU €CTECTBEHHO-
HaY4YHOH KapTHHBI MHpa.

OTanbl 3BOJIIOLIMOHHOTO MPOIIECCa:
MHUKPOIBOJIIOLMS U MAKPOIBOJIFOLIHS

HOHYJ'ISII_[I/UI Kak 3JICMCHTapHasA CIUHUIA
3BOItOIHHA. COBpEMEHHBIE METO/IbI
OLICHKH I'€HETHYECKOro pa3HooOpasus u
CTPYKTYPBI MOMYJISIIUHA.
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N3menenne reHo(hoH1a MOMYIISIIIAA KaK
3JIEMEHTAPHOE IBOJIIOIIMOHHOE SIBJICHUE.
3aKOH reHeTUYeCKOro paBHOBecHs JK.
Xapau, B. BaiinOepra. JlabopaTopHas
paboTta «BpIsiBIeHHE H3MEHYMBOCTH Y
0co0eH OJTHOTO BHAY

DneMeHTapHbIe GaKkTOPhI (ABMKYIITHE
CHJIBI) DBOJIFOIIMU. MyTallMOHHBIN
npouecc. KomOnHaTHBHAS N3MEHYHBOCTb.
Hpeti reHoB — ciyuaiiHbie
HEHaIIpaBJIEHHbIC H3MEHEHUSI YaCTOT
ajuiesiedl B MOMYJIALHSX.

Oddext ocHoBatena. dpdext
OyTBUIOYHOTO ropJibiiika. CHIDKEHHE
TCHETUYECKOT0 pPa3Ho00pa3usi: MPUINHBI U
cnenctrus. [Ipossienne rddexra npeiida
T'CHOB B OOJIBIIMX M MAJIBIX TOMYJISIIHSX.

Murpauuu. M3omaumuu nomyssuui:
reorpaduueckas, buonoruueckas

0.5

11

EctecTBeHHbII 0TOOP — HaNpaBISIOIIMMA
daktop 3BoNOINH. . DOpMBI
€CTECTBEHHOI'0 0TOOpa: ABMXKYIIHHA,
CTaOMIIM3UPYIOLINHA, pa3phIBAIOLIHIA
(IU3pYNTHUBHBIH).

12

[TomoBoit oT60p. Bo3HukHOBEHUE M
ABOJTIOIHS COITMATIFHOTO TIOBEACHUS
KUBOTHBIX.

13

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKPO3BOIIIOIHH.

0.5
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16

Bo3nukHoBeHHe npucnocoOsieHuil y
opranu3mMoB. ApoMopdo3sl 1
unuoananranun. JlaboparopHas padbora
«3y4enne apomopho30B u
UINOAIANTAUH y PACTCHUH U JKUBOTHBIX)

[Tpumeps! mpucnocobsieHuit y
OpraHu3MoB: Mopdoiornieckue,
busnoIoTNYECcKe, ONOXUMHYECKUE,
noBesieHuecKre. OTHOCUTEIBbHOCTD
IPUCIIOCOOJICHHOCTH OPraHU3MOB
JlabopaTtopHast padora «IIpucnocobnenus
OpPTaHW3MOB M HX OTHOCHTEIIbHAS
1[EJIECO00PA3ZHOCTh

Buj, ero kputepun u CTpyKTypa.
Jlabopartopnas padota «CpaBHEHHE BHIOB
110 MOP(OJIOTHIECKOMY KPUTEPUIO»

Crpykrypa Buza

0.5

0.5
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18

Bunoob6pazoBanue kak pe3yabTar
MUKpO3BOIOLUH. [IyTH 1 criocoOsl
BU000pa30BaHUs: aJUIOIATPHUYECKOE
(reorpaduueckoe), CHMIIaTPHUUECKOE
(9KOJIOTHYECKOE), «KMTHOBEHHOE
(monuIIION IN3aIus,
rubpuan3ays). [ iuTe1pHOCTh
HBOJIFOI[MOHHBIX MTPOIIECCOB.

Mexanu3msbl HOpMHUPOBAHUS
Ouosornyeckoro pazHoodpasus. Poib
HBOJIIOIIMOHHON OMOJIOTHH B pa3paboTKe
HAy4YHBIX METOJ0B COXPaHEHMSI
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Oouropa3znooOpasus. MUKpPOIBOIIONHUS U
KOABOJIFOIHS MAPA3UTOB U UX XO35CB.
MexaHu3Mbl OPMHUPOBAHUS
YCTOMYUBOCTH K aHTUOMOTHKAM U
crocoObI 60pBOBI ¢ HEH.

Maxpoasomntouus. [laneonronornueckue
METO/Ibl U3YYECHHUSI SBOIOIIH.
[Tepexonubie popmbl U
bunoreHeTUYECKUE PSAIbI OPraHU3MOB

20

buoreorpadudeckne MeTOAbI H3yYCHUS
sBosrorn. CpaBHeHue Gropsl U GpayHbI
MaTEPUKOB U OCTPOBOB.
buoreorpaduyeckue obnactu 3emin.
Bup! - SHIEMUKH U PEITUKTHI.

21

22

OMOPHOTIOTHYECKUE U CPABHUTEIIEHO-
MOP(OJIIOTHUECKHE METOIBI U3YICHHUS
sBorONMH. ['eHeTnYeckne MexaHH3Mbl
9BOJIFOIIMU OHTOTEHE3a U MOSBIICHUS
9BOJFOIIMOHHBIX HOBIIECTB.
['oMoornyHbIe U aHAIOTUYHBIE OPTaHBI.
PynuMmeHTapHBIE OpraHbl U aTaBU3MBL.

MOJ'ICKYJ'IHPHO'FGHCTH‘IGCKI/IC,
OMOXMMHUYECKUE U MaTeMaTUYECKUE
MCTObI U3YUCHUS 53BOJTIOITUN

23

I'omonornunsie rensl. COBpeMEHHBIE
METO/IbI TOCTPOCHHUSI (PUITOTEHETHUECKUX
JepeBbeB. XpOMOCOMHBIE MyTallUU U
HBOJIIOLMSI TEHOMOB.
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25

OO0m11e 3aKOHOMEPHOCTH (ITPaBUJIA)
sBostonud. [IpuHIIUIT CMEHBI QYHKIIAMA.
HeoOpatumocTs 3BoOLMHU. AlaliTUBHAS
panuanusa. HepaBHOMEpHOCTh TEMIIOB
SBOJIIOIHH.

HaquLIe THUIIOTE3bI ITPOUCXOKACHU A

JKU3HU Ha 3emuie. AOuorenes u
MaHCIICPMHUS.

26

27

28

JonayuyHble peCTaBICHUS O
3apO’KJICHUU JKU3HU (KpEallMOHU3M).
['mnoTe3a MOCTOSHHOTO CaMO3apOKICHUS
JKU3HU U €€ onpoBepkeHue onbitamu O.
Penu, JI. Cnannanuanu, JI. [Tacrepa.
[IpoucxoxaeHue )KU3HU U
acTpoOHOJIOTHS.

OcHOBHBIE 3TaIlbl HEOPraHUYECKOU
sBomonuu. [TnanerapHas (reojorudeckas)
IBOIOIHS. XUMUYECKasi YBOJIOIHS.
AOUOTEHHBII CHHTE3 OPTraHUYECKUX
BeliecTB U3 Heopranuueckux. Omnsit C.
Munnepa u I'. FOpu. O6pazoBanue
MOJIMMEPOB U3 MOHOMEPOB.

Koauepsarnas runoresa A.W. Onapuna,
TUIOTEe3a MEePBUYHOTO OynboHa JxK.
XonjaeiHa, TeHeTHUeckas rumoresa .
Ménnepa. Pu6ozumsi (T. Uek) u rumoresa
«vupa PHK» V. I'un6epra.
®opmupoBaHue MeMOpaH 1
BO3HUKHOBEHHUE MTPOTOKIICTKH.
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Wcropus 3emiu 1 METOABI €€ U3yUEHHUS.
Hckonaemble OpraHMYECKUE OCTATKH.
I'eoxpoHOIOTHS U €€ METOBI.
OTtHOcHTENnbHASA U a0COTIOTHAS
reoxXpoHoJIorus. I'eoxpoHnonornueckas
IIKaJIa: 0HbI, 3Pbl, IEPUO/IBI, SIIOXH.
JlabopaTtopHas pabora «M3yueHue u
OINMCAHNUE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY

HauanbHble 3Tanbl opraHnyeckon
sBostonuH. [losBneHue u sBomonus
HEPBBIX KJIETOK. DBOJIOLMS MEeTa0O0IM3Ma.
Bo3HMKHOBEHME MTEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKT
KaK aHaJIOT MEepBbIX Ha 3eMile COOOLIECTB.
Crpomaronutsl. [Ipokapuots! u
JYKapHOTBHI.

0.5
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IIpoucxoxnenne 3ykapruot
(cumOuoreHes). DBOJIIOLIMOHHOE
IPOMCXOXKAEHUE BUPYCOB.
[TponcxoxxaeHne MHOTOKJIETOYHBIX
OpraHu3MoB. Bo3HUKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPraHU3MOB.

32

OCHOBHBIE 3Talbl YBOTIOLINHT
pacTuTenbHOro Mmupa. OCHOBHbIE
apoMopho3bl pacTeHuil. Berxon pacteHuit
Ha cymy. [losiBneHne ciopoBbIX pacTEHUM
Y 3aBOoeBaHuE UMU cylu. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX

0.5




pactenwmii. [IpakTudeckas padbora
«M3ydyeHne 0coOOEHHOCTEH CTpOCHUS
pacTeHUil pa3HbIX OTIEIIOBY

33

OCHOBHBIE ITaITBI 3BOJIOIUHN )KUBOTHOTO
mupa. OcHOBHBIE apOMOP(O3BI
KUBOTHBIX. BeHckas dayna.
KemOpuiickuii B3pbIB — OSIBJICHUE
COBPEMEHHBIX THITOB. [IepBbIe XOpI0BBIC
KHUBOTHBIC. JKU3HB B BOJIE.

34

35

DBOJIIOIHS TTO3BOHOYHBIX.
[Ipoucxoxaenne ampuOUii 1 penTUIN.
[IpoucxoxaeHre MIEKONUTAOIINX U
ntull. [Ipunnun kioueBoro apomopdosa.
OcBoeHne 6eCr03BOHOYHBIMU U
MN0O3BOHOYHBIMH KUBOTHBIMU CYIIH.
[IpakTuueckas padora «3y4yenne
0COOEHHOCTEHN CTPOEHHUS MTO3BOHOYHBIX
YKUBOTHBIX)

Pa3zBuTHe xn3HM Ha 3eMIie 1Mo 3paM U
IepuoaaM: apxeu, poTePO301, NaIeo30u,
Me3030M, KaiiHo30#. OoI1as
XapaKTCPUCTHKA KIIUMaTa U
reoJIOTMUecKuX mporeccoB. [losBnenne u
paclBeT XapaKTePHBIX OPTaHU3MOB.
Yrneobpa3zoBaHHE: €T0 YCIOBUS U
BIIMSTHUE HA Ta30BBINA COCTAaB aTMOC(EpHI.

0.5
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MaccoBble BBIMUPaHUS — YKOJIOTUYECKHE
KpHU3HCHI ITpouioro. [IpuuuHer n
CJIE/ICTBHUSI MAaCCOBBIX BBIMUPAHUM.
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CoBpeMeHHBIHN 3KOJIOTNYECKUI KPU3UC,
ero ocobennoctu. [Ipo6nema coxpaneHus
O6uopazHooOpa3us Ha 3emiie.

38

CoBpeMeHHas cucTeMa OpraHu4eckoro
mupa. [IpuHIUIE KIaccupuKaum
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE
CPYIIIBI OPraHU3MOB.

39

40

41

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHU3MOB

AHTpOHOJ’IOI‘I/ISI — HayYKa O 4YCJIOBCKC.
Paznensl u 3agaun AHTPOIIOJIOT M.
MeTtob1 AHTPOIIOJIOTHH.

Pa3BuTHe npencrasienuii o
IPOUCXOXKICHUH YeIoBeKa. Pennrnosneie
B033peHHst. COBpeMEHHbIE HayUHbIE
TEOPHH.

42

CXOICTBO YEJI0OBEKA C )KUBOTHBIMU.
CucremMaTuieckoe MmojIoKeHHE YeTOBEKa.
CBuIeTENHCTBA CXO/ICTBA YEIOBEKA C
KUBOTHBIMHU: CPaBHUTEJIBHO-
MopdoIorHuecKue, IMOPHOIOTUYECKHE,
(bu3noI0ro-6MOXMMHUYECKUE,
nosesneHyeckue. OTanuus YeloBeka oT
KHUBOTHBIX. [IpSIMOX0KIEHHE M KOMIUIEKC
CBSI3aHHBIX C HUM IMIPU3HAKOB. Pa3zBuTHe
TOJIOBHOTO MO3Ta U BTOPOM CUTHAJIBHON
cucreMsl. JJaboparopHas paboTa
«M3yueHnne ocoOeHHOCTEN CTPOEHUS

0.5




CKCJICTa 4CJIOBCKA, CBA3aHHBIX C
MMPAMOXOXKIACHHUEM

43

44

45

JBmxymme cuibl ((hakTopsl)
aHTPOIIOreHe3a: OMOJIOTHYECKHUE,
COIIMAJIbHBIE.

CooTHOIIEHHE OUOJIOTUYECKUX U
COLIMAJIBHBIX (baKTOpOB B aHTPOIIOI'CHE3C

OcHOBHBIE CTaIUU aHTPOIIOICHE3A.
Pannue yenoBekooOpa3Hble 00€3bsIHbI
(IPOKOHCYIIbI) U pAaHHHE MOHT MBI —
o0111e NpeaKu YeI0BeKOOOpa3HbIX
00€3bsIH U JT10JIel. ABCTPAJIONTUTEKH —
JIBYHOTHE NPEAKHU JIroel. Yenosek
YMEIbIN, IEPBbIE U3TOTOBICHUS OPYIUI
Tpyra. HenoBek NpsMOXOIAIIMN U IEPBBIN
BBIXO/I JTFOJIEH 3a Tipeaeibl AGpuKH.
Yenosek reiensoeprckuit — oommi
IIPEIOK HEAHIEPTAIBCKOTO YEJI0BEKa U
4eJI0BEKa Pa3yMHOTO.

46

47

YenoBek HEaHEPTATbCKUN KaK BU
JIIOJIeH XOJI0HOTO KiImMaTa. YeloBek
pa3yMHBIIl COBPEMEHHOTO THIIA,
JIEHHCOBCKHH YEJI0BEK, OCBOCHHE
KOHTHHEHTOB 32 mpenenamMu AQpuku.
ITameoreneTnka u mmajeoreHOMHKA

OBOJIIOLINS COBPEMEHHOTO YEJIOBEKA.
EcrecTBeHHbIH 0TOOp B MOMYIALUAX
4esi0BeKa. MyTallMOHHBIH NTpoLece U
noaumopdusm. IlomynsuoHHbIe BOIHBI,




npeii¢ reHoB, Murpanus 1 «3pdexr
OCHOBATEJIS» B MOIYJISIIHAX
COBPEMEHHOTO YEJIOBEKa.

48

Yenoseueckue pacsl. [lonsitue o pace.
Bonbine pacel: eBponeou1Hasi, aBCcTpaio-
HEerpou/iHasi, MOHrojoniHas. Bpems u
IIyTH pacCeICHUs YEIOBEKa O IIAHETE.
EnunctBo uenoBeueckux pac. Hayunas
HECOCTOSTENIbHOCTh pacu3Ma.
[Tprcnoco0aeHHOCTh YeJI0BeKa K pa3HbIM
YCJIOBUSAM OKpY:Karolen cpenbl. BiusiHue
reorpaduueckoit cpeapl u apeida reHoB
Ha MOp(}OJIOTHIO U (PU3HOIIOTHIO
yenoBeka. [IpakTuueckas padora
«3y4yeHue 3K0JI0rM4eCKuX alanTaini
YeJI0BEeKa»

0.5
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50

MeXTUCIUTITHHAPHBIC METO,TBI
AHTPOIIOJIOTHUU. DBOJIOIIMOHHAS
AHTPOTIOJNIOTHS U TTAJICOAHTPOITOIOTHS
YEIIOBEYECKUX MOMYIISIIIHH.
buoconunansHbie UcCIe0BaHUS TPUPOIBI
yenoBeka. MccrnenoBanne KOIBOMIOINH
OMOJOTUYECKOTO U COLMATBHOTO B
yenoBeke. O6001IeHe 3HaHUH
o0ydJaronuxcs.

3apoxJeHNe U Pa3BUTHE DKOJIOTUH B
tpyaax A. l'ym6onbara, K.®. Pynse, H.A.
CesepuioBa, 2. I'ekkens, A. Tencnu, B.H.




CykauéBa. Pa3nensl 1 3a1a4u HKOJIOTHH.
CBs13b DKOJIOTUH C APYTUMU HAYKaMHU.

o1
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Mertonbl sxkosoruu. [lonesbie
HaOMIOJICHUS. DKCIEPUMEHTHI B 3KOJIOTHH:
NPUPOJIHBIE U JTA00OPATOPHBIE.
MoaenupoBaHH€e B SKOJOTHH.
MOHUTOPHUHT OKPY>KAIOIIECH CPEIbl:
JIOKaJIbHBIN, pErMOHAIIBHBIN U
rinobanpHbIN.JJaboparopHas padota
«M3yueHne MEeToZ0B SKOJIOTHUECKHUX
HCCIICIOBAHUID)

3HaueHUE dKOJOTUYECKUX 3HAHUM IS
YeJI0BEKA. DKOJIOTMUECKOe
MHUPOBO33PEHUE KaK OCHOBA CBA3EH
4eJI0BEYECTBA C IIPUPOJOH.
DOopMHUPOBAHHE IKOJIOTHUUECKON KYJIbTYPbI
Y DKOJIOTUYECKON TPaMOTHOCTH
HACEJICHU.

Okonoruyeckue HakTopsl U
3aKOHOMEPHOCTH UX JIeHCTBUS.
Knaccudukanms 3x010ruaeckmnx
(dhakTopoB: abMOoTHYECKHE, ONOTHIECKHUE,
aHTponoreHHsle. O0IIME 3aKOHOMEPHOCTH
JIEHCTBUS SKOJIOTHUECKUX (PaKTOPOB.
[IpaBuno muanmyma (K. Hlnpenrens, FO.
JInbux). TonepaHTHOCTH. DBPHUONOHTHBIE
U CTEHOOMOHTHBIE OPTraHU3MBI.

0.5
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Abuotnueckue pakropbl. CBET Kak
sKosoruueckuit axrop. eiicrpue

0.5
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pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpPa Ha
OpraHu3Mbl. DKOJIOTUYECKHE TPYIIIIbI
pacTeHHi M )KUBOTHBIX [0 OTHOLICHHIO K
cery. CHrHaJIbHASL POJIb CBETA.
doronepuoansm. JlaboparopHas padbota
«BrIsiBICHNE TpUCTIOCOOIEHU
OpTraHru3MOB K BJIUAHHUIO CBECTa»

Aobuotndeckue dakropsl. Temmeparypa
Kak skoJjorudeckuii paxrop. [eiictBue
TEeMIIEpaTyphl Ha
opranusmsl.[lolikniioTepMHBIE U
TOMOMOTEPMHBIE OPTaHU3MBI.
DOBpHUTEPMHBIC U CTCHOTEPMHBIC
opraam3mel. JlabopaTopHas pabora
«BpigBreHUE TpUCTIOCOOICHU]
OpPraHU3MOB K BIHSHHIO TEMIIEPATYPh»

0.5
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Abuotnueckue ¢akTopbl. BraxHoCTh Kak
sKkosiornueckuit ¢pakrop. Ilpucrnocobnenus
pacTeHuil K MoaepKaHnuI0 BOTHOTO
6ananca. Kiaccudukanus pacteHuit mo
OTHOIIEHHIO K Boze. [Ipucnocobienus
KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexxuma. JlaboparopHas paboTa
«AHaTOMHUYECKHE 0COOEHHOCTH pacTEeHU
U3 PAa3HBIX MECT OOUTAHUS»

Cpenbl 0OMTaHMS: OPraHU3MOB BOJIHAS,
HAa36MHO-BO3/ylIHAs, IIOYBEHHAs,
rIyOuHHAs! TOMTOYBEHHAs,
BHyTpHOpranu3MeHHas. ®usuko-

0.5




XUMHUYECKHE OCOOCHHOCTH CpeJl OOUTaHUS
opranu3moB. [Ipucroco0aeHus
OpPTaHW3MOB K JKH3HH B pa3HbIX Cpejiax.

58

buonornueckue purMmsl. BHemHue n
BHyTpeHHUE puTMbl. CyTOUHbBIE U
ror4YHbIe pUTMBL. [IprcTIocO6IeHHOCTD
OpPraHU3MOB K CE30HHBIM U3MEHEHUAM
YCJIOBUM KU3HU.

59

60

XKuznennsie popMbI OPraHU3MOB.
[TonsiTHE O )XU3HEHHOH (opMme.
Kuznennsie popMbI pacTeHHIA: epeBbS,
KYCTapHUKH, KyCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJIETHUE TPaBbl. JKu3HEHHBIE
(bOpMBI JKUBOTHBIX: TUAPOOUOHTHI,
re00MOHTHI, a3pOOHOHTEL. OcoOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnyeckue pakTopsl

61

3HaueHne OMOTHYECKUX B3aUMOIEHCTBHI
JUISL CYIIECTBOBAHUS OPraHU3MOB B CPEJIE
obuTanusg. Buabl OMOTHYECKUX
B3aWMO/JICVCTBUI: KOHKYPEHIIUA,
XUIIHUYECTBO, CAUMOUO03 U €r0 (JOPMBI.
[Tapa3zutusm, Koonepanus, MyTyalu3Mm,
KOMMEHCAJIU3M (KBApTUPAHTCTBO,
HaxJieOHNUecTBO). Hetpoduueckue
B3aUMOJICUCTBUS (TOMYECKHE,
dbopuueckue, padbpuueckue). [Ipunimmn
KOHKYPEHTHOT'O UCKIIFOUECHUS.




62

63

64

DKOJIOTUYECKHE XaPAKTEPUCTUKU
nonyasuuu. [onynsanus kak
6uonornyeckas cucrema. Ponb
HEOJHOPOAHOCTHU Cpeabl, (PU3NUECKUX
OGapbepoB U OCOOEHHOCTEH OHOIOTHH
BUJIOB B ()OPMHPOBAHUU
IIPOCTPAHCTBEHHOU CTPYKTYpPBI

MO YJISILIAMN.

OCHOBHBIE TIOKA3aTeIH MOMYJIALUH:
YHUCJIEHHOCTD, INIOTHOCTh, BO3pAcTHAs U
MI0JIOBasi CTPYKTYpa.

OCHOBHBIE TIOKA3aTeIH MOMYJIALUH:
POXKIaEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUH.

65

DKoJoru4eckasi CTpyKTypa MonyJssuu.
OHeHKa YHUCJICHHOCTHU IMOMYJISALINH.

66

67

68

JlnHamuKa nonyssAuu U €€ perysisnus.
buotnyeckuit nOTEHIUAT MOMYJISIIUAHN.
MoaenvupoBaHie TMHAMUKHU MOMYJISIINAHN.

KpuBble pocTa 4MCIEHHOCTH TOMYJISLNN.
Kpussbie BbikuBanus. Perynsanus
YHUCIIEHHOCTH MOMYJISIIUI: poJib (haKTOPOB,
3aBUCAILUX U HE 3aBUCALLNX OT
IJIOTHOCTU. DKOJIOTHYECKHUE CTPATErNU
BUJ0B (r- u K-ctparerun).

[Tonarue 06 sK0IOTMYECKOI HUIlIE BUAA.
MecTtoobutanue. MHOroMepHasi MOJIEIb
sKosiornyeckot Humm Jx. M.
XarunHCcoHA. Pa3zMephl 3K0J10rn4ecKou

0.5




aumm. [loTeHnmanpHas u pearn3oBaHHas
numu.JlaboparopHas padora
«IIpucmocobsieHns CeMsiH PaCTCHHH K
pacceneHuIo»

69

Bua xak cucrema nomyssiiuii. Apeasbl
BHUJI0B. BUJIbI ¥ UX )KU3HEHHBIE CTPATETUU.
DKOJIOTHYECKHE DKBUBAJICHTEL.

70

71

72

73

74

3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIUN
JKUBOTHBIX. broJjiornueckrne nHBa3uu
JYy>KCPOAHBIX BUIOB.

Coob1ecTBo opranu3mMoB. buonenos u
ero cTpykrypa. CBsi3u Mexay
OpraHu3MamMu B OHOLIEHO3E.

DKocucTemMa Kak OTKpPbITasi cucTeMa
(A.Ix. Tercnu). OyHKIIMOHATILHBIC
OJIOKM OPTaHU3MOB B SKOCUCTEME:
MPOYLEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduyeckue ypouu. Tpopuueckue
LEIN U ceTH. AOHOTHYECKHUE OIIOKHU
sKocucTeM. [I0YBBI U UJTBI B DKOCHCTEMAX.

KpyroBopot BenecTB 1 NOTOK 3HEPTUHU B
IKOCUCTEME

OCHOBHBIC TTOKa3aTEIN SKOCUCTEMEL.
buomacca n MMpOAaYKIUA. DKOJIOTHYECKUE
nUupaMuJabl YUCCJI, OMoMacchl U OHCPTHHU.

75

76

DKOJIOTMYECKUE TUPaMUIbI

JInHaMUKa 3KOCUCTEM.
Karactpoduueckue nepectpoitku.
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78

®nykryaunu. HanpasieHHble
3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykneccuu. [lepBuuHble U BTOpUYHBIE
CYKIIECCHH U UX MIPUYUHBI.
AHTpPOINOreHHbIE BO3JCHCTBUS HA
cykneccun. KiimMakcHoOe coo0MIecTBoO.
bropa3nooOpasue 1 moJHOTa KPyroBOpoTa
BEIL[ECTB — OCHOBA YCTOMYMBOCTH
COO0O0I1IECTB.

[IpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI
03€ep M peK. IKOCHUCTEMbI MOpEeH U
OKEaHOB

[IpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI
TYH]Ip, JIECOB, CTEMEH, MyCThIHb

79

AHTpPOIIOT€HHBIE SKOCUCTEMBI.
Arposkocuctema. ArpoiieHo3. Paznuaus
MEX/y aHTPOIIOT€HHBIMHU U IPUPOIHBIMU
9KOCHCTEMAMHU

80

81

Ypb6oskocuctembl. OCHOBHBIE
KOMIIOHEHTHI ypOo3kocucteM. ['opoickast
¢drnopa u dpayna. CuHaHTpOIH3AIUS
ropojickoit ¢ayHbl. buonoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCHCTEM
u ypooskocucreM. [IpakTrueckas padbota
«3y4yeHue u onucanue
ypOOIKOCUCTEMBI

3aKOHOMEPHOCTH (hOPMUPOBAHUS
OCHOBHBIX B3aMMOJICHICTBUI OPraHU3MOB B
skocuctemax. Posb kackagHoro s dekra

0.5




82

U BUJOB-3AH(PHUKATOPOB (KIIFOUEBIX
BUJIOB) B (DYHKIIMOHHUPOBAHUH SKOCUCTEM.
[lepeHoC 3HEpPruM U BEIIECTB MEXKIY
CMEXHBIMHU 3KOCUCTEMAMHU. Y CTOMYUBOCTD
OpPraHU3MOB, MOIMYJISLUI U 3KOCUCTEM B
YCIOBHUSX €CTECTBEHHBIX U
AHTPOINIOT€HHBIX BO3JCHCTBUM.

MexaHu3Mbl BO3JICHCTBUS 3arpA3HEHUI
pa3HbIX TUIOB HA CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, TOMYIISAIIMOHHOM U
HKOCHUCTEMHOM YPOBHSX, OCHOBBI
HKOJIOTUYECKOTO HOPMHUPOBAHUS
AHTPOIIOT€HHOI'O BO3JEHCTBUSI.
Meroaos0rust MOHUTOPUHTA
€CTECTBEHHBIX M aHTPOTIOTEHHBIX
DKOCHUCTEM.

83

buocdepa — oOuienianerapHas 060104Kka
3emun. PazBuTue npencTaBieHuid o
o6uocdepe B Tpyaax . 3rocca.

84

85

VYuenne B. . Bepnaackoro o 6uocdepe.
VYuenue B.U. Bepuanckoro o 6uocdepe.
O6nactu 6uocdeps! u e€ cocrtan. JKupoe
BElIECTBO OMOC(hEphl U €ro PYHKIIHMH.

3aKOHOMEPHOCTH CYIIIECTBOBAHUS
6uocdepsl. OcobeHHocTH 6uocheps! Kak
rIo0anbHOM SKOcUCTeMbI. [IMHaMIYeCcKOe
paBHOBecwHe B buochepe.




86

KpyroBopots! BelecTs u
OMOreOXMMHUYECKHE HUKIBL. PUTMUYHOCTH
SIBJICHHH B Orocdepe.

87

88

3onansHOCTH OHMOChepsl. [lonsTre o
onome. OCHOBHBIE OMOMBI CYIITU: TYHAPA,
XBOWHBIE Jieca, CMEIIaHHBIC U
IIMPOKOJIMCTBEHHBIE JIeCa, CTEIH,
CaBaHHBI, ITyCTHIHH, TPOITUYECKHE JIeca,
BBICOKOTOpPBsl. KimMat, pacTuTensHblil 1
KMBOTHBIA MHP OMOMOB CYIIIH.
YcroitunBocts 6mocdepsl. CTpykTypa u
(YHKIHS )KUBBIX CUCTEM, OLIEHKA UX
pecypcHOro noTeHnuana u onochepHsIx
GbyHKIHIA.

89

90

DKOJIOTUYECKUE KPU3UCHI U UX TIPUYUHBI

BosneiicTBue uenoBeka Ha 6uocdepy.
3arpsi3HeHUe BO3yLIHOM cpenbl. OxpaHa
BO3/yXa. 3arpsi3HEeHNE BOJHON CPEIbI.
OxpaHa BOJIHBIX pecypcoB. Pa3pymienue
noyBbl. OXpaHa MOYBEHHBIX PECYPCOB.
W3menenne kimmara.

91

92

AHTpPOTNIOTEHHOE BO3/ICHCTBHE HA
PaCTUTEIBHBIN U )KUBOTHBIN MUD.

OxpaHa pacTUTENBHOTO U JKUBOTHOTO
Mupa. OCHOBHBIE TIPUHIIUATIBI OXPaHBI
npupobl. Kpacusie kauru. Oco6o
OXpaHsIeMbIe TIPUPOTHBIC TEPPUTOPUH
(OOIIT). borannueckue caapl U
300JI0THYECKHUE MTAPKH.




93

OcHOBHBIE IPUHLIUIIBI YCTOHYUBOTO
pa3BUTHA YEIIOBEYECTBA U IIPUPOLBI.

94

95

ParnoHanbHOE IPUPOIOIIOIB30BAHHE U
COXpaHEeHHEe OMOIIOTUYECKOTO
pasznooOpasus 3emiuu. O0mIHe
3aKOHOMEPHOCTH TI00aTBHBIX
IKOJIOTUYECKUX Kpu3nucoB. OCOOCHHOCTH
COBPEMEHHOT'O KpU3HCa U €r0 BEPOSTHBIC
nociencTus. PazBurue MeTo10B
MOHHUTOPHHTA Pa3BUTHSI OTTACHBIX
TCXHOI'CHHBIX MPOLICCCOB.

O6006menue mo Teme «MHUKPOIBOITIONHUS U
e€ pe3ynbTaThl»

96

97

98

O606menne o Teme «MakpOIBOJIOLUS H
€€ pe3yapTaThl»

O6o061menne no Teme «IIpoucxoxaeHue u
pa3BHUTHE XH3HU Ha 3eMIIe»

O6o061uenne o teme «lIpoucxoxeHue
YeJ0BeKa — aHTPOIIOTEHE3)»

99

100

101

O06o01eHue 1Mo Teme «IKOJIOTUsI — HayKa
0 B3aUMOOTHOIICHUAX OPraHU3MOB
O6061enne o Teme «OpraHu3Msl U
cpena oOuTaHUs»

O060061IeHME 10 TEME «DKOJIOTHUS BUIOB U
MIOIYJISILUA

102

O606menue o Teme «buocdepa —
rio0anbHas YKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AkumonepHoe o6mecTBo «3maTenscTBo
«IIpocBemenue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue; nox pegakuueit [laceunnka B.B., AkiinonepHoe o011ecTBo

«I/I3,[[aT€J'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://fcior.edu.ru

http://school-collection.edu.ru

http://www.darwin.museum.ru/

http://www.greeninfo.ru/

http://www.theanimalworld.ru/

http://www.anatomcom.ru/
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