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HOACHUTEJBHASA 3AIIUCKA

[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 ob6pazoBanuu B Poccuiickoit denepanuny,
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 MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuyHble ipeaMeTh». CornacHo nonoxeHussiM @I'OC COO npoduinbHbie ydyeOHbIE
NpeAMEThl, H3ydyaeMble Ha yriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenupanii  oOy4eHUsT Ha YpPOBHE CpeIHEero oOiiero o0pa3oBaHUs WU
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa3oBaTEIbHBIX, BOCHHUTATEIBHBIX W Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEU, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHomy nipeameTy "buonorus” naét npeacraBieHue o 1elu
W 3ajayax U3ydeHHs ydeOHoro mpeameta «buosorus» Ha yriyOoJI€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHyeT IOCIEAOBATEIbHOCTh M3YyYEHUS YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHusi, Omaromgaps dYeMmMy MPOCMATPUBACTCS  HAMNPABJICHHOCTh  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 cpee. B mporpaMmme mo OMOJIOTHU Takxke
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB Y4EOHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHIO COJIEpKaHUS
OMOIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPETHETO 00IIeTro 00pa3oBaHusI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiraeT OMOIOrHIecKoe 00pa3oBaHKE B IIIKOJIC M OPHEHTHPOBAH Ha PACIIHPECHUE
U yriIyOJieHHe 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOU OMOJIOTUH, SMOPUOSIOTUN U OMOJIOTUU Pa3BUTHA, T€HETUKHU, CETEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

N3yuyenune yueOHoro mnpeamera «buosorus» Ha yriyOJIE€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTHYECKUX  3HAHWUW, T[IOJYYCHHBIX TMpPU H3YYCHHH  OOydYaromUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTIX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOIIMMHCS MPU U3YYEHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLNUOHHBIM MOAXOABI K HW3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 knacce u3yyarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKU U CEJEKIUH, OMOTEXHOJOTMH M CHUHTETUYECKOW OHosoruu,
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  00eCHEUYUTh  OCBOCHHUE
00y4aroIUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJI€H, IPUHIIUIIOB U MPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JTOCTHUKEHUSX, 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 MCTOPUEH CTAHOBIIEHUSI U Pa3BUTHS
TOM WJIM MHOM 00J1aCTH OUOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILIEHUE BAXKHEUITNX OMOJIOTHYECKUX M SKOJOTHUYECKUX POoOIeM.

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



OpraHW3alMK >KUBBIX CHCTEM pa3HOTO paHTra © NPHOOpPETECHUE YMEHHM
WCITOJIB30BATh OTH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneiaEéHHON 00IacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHMONOTHEH, 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 OOYJarONTUMUCS CUCTEMBbI OMOJIOTMUECKHX 3HAHWMA: 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, MOMYJISIIUs, BUA, OMOreo1eH03, Ouocdepa); 0 BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTHH, SMOPUOJIOTUHN Y OMOJIOTUH Pa3BUTHS, TCHETUKH U CEJIEKIINH,
OMOTEXHOJIOTMM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
naboparopud W B mOpupoae (HaOMIOJAeHHME, W3MEpPEHHE, OSKCIICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIIMMHUCA YMEHHUSIMU: CaMOCTOSITEJIbHO  HAXOJIUTh,
aHaJTM3UPOBaTh M HCMOJBb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh TMOCIEACTBUS CBOECH NEATENBHOCTH I10
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 COOCTBEHHOW KU3HENEATCIHHOCTH B UPE3BBIYATHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpoIleCCe 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
pelieHus: OMOJIOTMYECKUX 3a/lay, MOJAEIHUPOBAHUS OHMOJOTHYECKHUX OOBEKTOB U
MPOIIECCOB;

BOCIIUTAaHUE y 00YYAIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIE B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON IPAaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B IPUPOJIC; MHTETPAITAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHne  OOyJaromMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
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 KHU3HEACSITEILHOCTH B YPE3BBIYAMHBIX CHUTYaIHMSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

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

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YPOBHE CpeaHero oOmero oopa3osanus, coctabisser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(pUKU €ro COJAep KaHWs U HaNpaBIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro  00pa3oBaHMsl B OpPraHU3alUsAX  CPEIHEro
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENAeTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (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.

3HadeHne OMOJOTUK B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpacrt, 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.

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

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, N3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), Ouochepuswiii. Ilporecchl, TpPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKUBOro. JKW3HB Kak ¢opMa CyIeCTBOBaHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[lonarue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanme »skxcnepumenta. IlocraHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpUunMHBI UCKaXEHUs PE3YyJIbTAaTOB JKcnepuMeHTa. [loHsThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TMpPHU3HAKH KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEUECKOro opraHuszma», «buoreonenos», «buocdepa», «Meromb
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€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

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

JleMoHCTpanun

[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.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

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

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
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 KIETKHA. buonormyeckue mnonaumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus  Oenkos.
buonornueckue GpyHKInM OEIKOB.



YraeBoasl. MoHOCaxapu/ibl, AMcCaxapubl, OJIMTOCAXAPU/IbI U TTOJIHCAXapUIbI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CtpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
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). Cexsenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMoONekyl. Mooeruposanue
CcmpyKmypbol U OYHKYull OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHu4ecKull cunmes 6UOMONIEKY]l U UX HENPUPOOHBIX AHALO208.

JleMoHCTpauumn

[Toptperst: JI. Ilomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, .
Conrep, C. [Ipy3unep.

Hnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooBy», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIeMHOBbIE KHCIOTBDY,
«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.



CtpoeHue mpoKapuOTHIECKOM KiIeTKu. KieTouHas creHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHUs TeTepoTpoPHON U aBTOTPOGHON MPOKAPHUOTUIECKHUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (Tuiazmanemma). CTpykTypa ImiazMaTHdeckol MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: nmaccuBHbIN (quddy3ust, obnerd€Hnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (Qaronuro3. Jk3o1uTo3. Kinetounas crenka. CTpykrypa u QpyHKIUH
KJIETOYHOW CTEHKU PAaCTEHUM, TpUOOB.

[utomna3ma. [luto3one. Llutockener. [[Brmxenne nuroriazMel. OpraHoubl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOM/IbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3auMocss3b
OJTHOMEMOpaHHBIX OpPraHoMAOB KiIeTKH. CTpOeHue IpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanysisipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I oavoocu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbsHbIX KieTok. Kinerounsiii cok. Typrop.

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

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii O0enKOBBIM MaTpuKkc. IIpocTpaHCTBEHHOE pPaCIOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00010YKU 6 Mmumose. AHoepHviii
MpaHcnopm.

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

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr u cxembl: «CTpoeHHE 3YKapUOTHYECKOW KIeTkm», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIPETapaThl OaKTEPHATBHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakIuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTaJIu3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelIECTB B KieTke. DorocuHTes.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogykTuBHOCTH (poTOCHMHTE3a. BriusHue pa3audHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI 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
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Iuepeus memoparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonHoti AT®-cunmaszwvl. [lpenmymiecTBa a’poOHOTO 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», « JHEPTEeTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

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

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucTBa. TpaHckpunuus — wmatpuunbii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunre3a Oenka. KomupoBanue amuHokuciaor. Ponbp pubocom B
onocuHTe3e Oenka.

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

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

BupycHble 3a0051eBaHus YeI0BeKa, )KUBOTHBIX, pactenuii. CITN ], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

Buoungpopmamuxa: unmeepayus u amaius donvuwux maccusos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexnonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTtes O6enkay, «l'eHeTnueckuii Koa», «Bupycem,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomel. Ctpoenue xpomocoM. Termomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXOSIIINE B HUX MPOIECCHI.
Tuner MuTo3a. KapnoknHes u HUTOKMHE3. brnonornueckoe 3Ha4yeHrue MUTO3a.

Perynsiuss MUTOTHYECKOTO IMKJIA KJIeTKu. [IporpammupyemMas KieTodHas
rudesb — arnomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u euberu kiemok. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

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

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKJIETOYHEIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U JKU3HEACATEIIPHOCTH OTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
npoTUCThI. KoJIOHUANIbHBIE OPTaHU3MBI.



B3anMoCBA3p 4YacTE MHOTOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIbHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
pacIIOOKEHUA TKaHEH B OpraHax pacTCHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpAaTHBHBIE OpraHbl pacTeHHid. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmos. Iloriomenne Boabl, yriaeKUCIoro ra3a i MUHEpaIbHbIX
BellecTB  pacreHussmu.  [Iutanme  KMBOTHBIX.  BHyTpumosioctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEeJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpaHcropT BemecTB y XKUBOTHBIX. KpoOBEHOCHass cucremMa M €€ Oprasbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4esioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brigenenue y oprann3mos. Beigenenue y pactennil. BoiieneHue y )kuBOTHBIX.
CokpatutenbHble Bakyoau. Opradbl BbiaeneHus. PuibTpalus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeneHUs. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTENBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CTpoeHne M (QPyHKIIMOHUPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCMBHOM M XUMUYECKOMW 3aIllIUThl. DUTOHLIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpPraHn3MoB. Takcuchl. Pa3npaxuMoCTh U peryssuus y paCTeHHM.
PocToBbI€ BellecTBa U X 3HAYEHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIMONUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JXUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE peIIeKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMcTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOU U SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHue CTeOs»,
«CTpoeHue JNHCTOBOM IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BpraenurensHas cucrteMa», «HOOKPUHHAS cucTeMay, «CTpOEHHE MBIIIIBD,
«Mmmynurer»,  «Kuileuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema ssrymku», «HepBHas ~— cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynioBaHuE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIMU



HACEKOMBIX, WTJIOKOXKHX, KUBBIE JK3EMIUISIPhI KOMHATHBIX PacTeHUH, repOapuu
pacTeHMI pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opy0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUM,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AelcTBrUeM (epMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPAILMK OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKUX, MEXaHU3Ma
JIbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEeH KUBOTHBIX).

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

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

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

[TonmoBoe pasmuoxkeHue. [lonoBble kieTku, win rametsl. Meno3. Craauu
Mmeno3a. [loBegenne xpomocoM B Menose. Kpoccunrosep. buomorndecknii cMbICi
M€i03a M TIOJOBOro Impouecca. Meio3 W ero Mecto B JKU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10I0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHes 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 IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOMMTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WMHAYKIUA).
3akiagka IUIaHA CTPOCHUSI KUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5SMOpPHOHAIBHOE pa3BUTHE Pa3IUYHBIX
(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 PACHpPOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpbI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTaMOpUOHAIBHOTO Pa3BUTHS



y ’KMBOTHBIX U uesioBeka. [leprnopl oHTOreHesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuidl. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue CIOp B mpoiiecce Melo3a. ['amerorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoliHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsalud OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpauu

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AWIEKIIETKH U crepmaro3ousia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humny,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUI,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKI MXa», «  KM3HEHHBIN [IUKII TATOPOTHUKAY,
«KV3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydyeHre 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 M PA3BUTHUS TEHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. KonsiioBa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJuIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbI ~ TE€HETUKH: THOPUAOJOTUYECKHA,  IUTOJOTUUECKUM,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun



[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsunos, H. 1.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKPELUBAHUSY.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKHUX

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

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKkOH pacUICIUICeHUs IPU3HAKoB. L{UTosIornyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UMoTe3a YuCTOThI TaMeT.

AHanmsupyromniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemubanue. Tpetuit 3akoH MeHens — 3aKOH HE3aBUCUMOTO
HacJieJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre 0OCHOBBI JUTHOPUIHOTO CKPEIIIBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIYy TeHaMHh. XPOMOCOMHAs
TEOpHUsI HACIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEIEHUs Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOoraMeTHbId MOoJ. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoOB, CUETJIEHHBIX C TTOJIOM.

['enotuI kak 1enocTHas cucrema. [nenoTponusi — MHOKECTBEHHOE IEHCTBHUE
reHa. MHOXECTBEHHBbIM ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONOTUYECKUX  TIPOIIECCOB, TMOBEACHUS UM  KOTHUTHBHBIX  (DYHKIUH.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIeACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: 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 napozoduibl»y, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpasws
TUOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTpPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb I



JIEMOHCTpALMU CLEIJICHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

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

IIpakTuueckass  paGora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUA Y TPO30(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

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

MopaudukanuonHass U3MeHYMBOCTb. Ponb cpeasl B (opMupoBaHUM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUTIHYECKO M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTalldOHHAs.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJJHOTO BUA.

MyTanmonHas M3MEHYMBOCTh. BuIbl MyTalMil: 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 MYTAIMOHHOI'O IMpOIeccCa. 3aKOH TOMOJIOTHUYECKUX pAJIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

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

JdemMoHcTpanuu

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

Tabmuuel u  cxembl: «Bugsl u3meHumBOCTHY», «MoaudukaoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JI€BaHUS YeI0BEKay», « Bumbl myTammiiy.

OO6opyioBaHue: XKUBbIE U TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAM(PUKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOTO psga U
BAPUALIMOHHOW KPUBOY.



IIpakTuyeckas padora «Myranmuu y apo3odunbl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uyenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIN3HELIOBBIN, ATOT€HETUYECKHUN, MOIMYJISALIMOHHO-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 4YelnoBeKa. boJIe3HW C HACleCTBEHHOM MPEIpacIioioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

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

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToabl U3yYCHHUS TEHETHKHU
yesjoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesntekuusi OpraHu3MoB

JlomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS M MHOTOOOpasusi KyJIbTYPHBIX
pacteHui. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. Y. BaBumnosa, ero 3HaueHue JJIs CEISKITMOHHON pabOTHI.

Metoapl cenekunoHHOM paboThl. MCKycCcTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
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 TUOpUI3AITHS.
brnuskopoAcTBEHHOE — CKpemmMBaHWe, wid  WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Wid ayTOpuauHr. ['erepo3uc w ero mpuumHbL. Vcmomab3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rulGpuauzauud. [Ipeogonenue Oecruioaus



MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUNA PACTEHUN 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 YnpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYeadax VIyUUleHUs.
cywecmseyomux U co30aHus HOB8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM 4Yucie C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUYHbIX UCCIe008aHUL, NepedosblX Uoeli U
NepCneKMmuBHbIX MexXHOI02UL.

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
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

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

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

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

Tema 16. BuorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHUH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHSI:  XJIeOOMEeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOJIeMEe. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
TexHosorui. [Ipou3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LICJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIIHNECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounass mHxkeHepus. MeToapl KyJIbTypbl KJIETOK M TKAaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS H  COMAaTHYECKUN
smOpuorene3. lcnonab30BaHWE TarlIOWIOB B CEJIEKUMU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumen. Mcnonv3osanue MOHOKIOHANbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
AMLEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIAaHTALUU SIAEP KIIETOK.



Texnonozuu 0300po6ienus, Kyibmusupo8anus U MUKPOKIOHANIbHO20 PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHasg WHKeHepus. VICKyCCTBEHHBIM CHUHTE3 TI€Ha |
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrx’eHus U MePCIEKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas mudpoas meaununa. [11[P-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJOIUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISAPHBIX MEXaHU3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHast HUHKEHEPUs».

JlaGopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

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

11 KIIACC

Tema 1. 3apoxkaeHue m pa3sBUTHE SBOJIONMUOHHBIX INpPeEACTABJICHUNA 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  OpPraHUM3MOB, HACJEACTBEHHass M3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunterndeckorr Tteopuu sBomonuu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMeHHas 3BOJIOUMOHHAsA Ouojorusa. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpaMu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabnuib! u cxembl: «CucreMa sxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XKUBBIX cyiiecTB (1o Jlamapky)», «Mexanusm (GpopmMupoBaHus MPUCTIOCOOTICHUN Y
pacTeHull U *KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapipyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl Tomy6ei», «MHoOroodbpasue KyabTypHBIX (OpM KamycTbl», «llopomab
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (o Y. [lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYLIUMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

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

DneMeHTapHbie (aKTOpbl (ABUXKYIIME CHJIBbI) HBOIIOUMH. MyTalMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJIeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuuax. DPPeKT OCHOBATEIS.
Ippexm b6ymoiiounozo eopaviuika. CHUudCeHUe 2eHemuiecKko2o pa3sHooOpa3usL:
npuyunsl u creocmsusi. llposenenue agpghexma opetigha 2enos 6 OONLUIUX U MATILIX

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

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(nm3pynTuBHbIi). ITonoBoit 0TOOp. BO3HMKHOBEHME W HBONIOLUS COLUAIBHOTO
NOBEJECHUS KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHKPOIBOJIOLUU.
Bo3HukHOBeHHE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl nprcnocobsieHnid y Opranu3mMoB: Mopdonoruyeckue, Gpu3noaoruyeckue,
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.



Pob 3BOMIOLMOHHON OHON0THH 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.

Tabmuplt u cxembl: «MyTallMOHHAasE HM3MEHYUBOCTHY, «[lomymsmronnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBuxymue
CWJIBl ABOJIIOIUNY, «IKOJOTHYEcKass M30JSAUs MONYyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 JTUCTBEHHUIIBI CHOMPCKOM M IMCTBEHHUIIBI JAyPCKO»,
«lTonynsaMOHHBIE BOJTHBI YUCICHHOCTH XHUIHUKOB M XKepTB», «Cxema NelcTBuUs
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpPHOBI 3a CcylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHnu3sM», <«OKuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpemynpexpaaromas OKpacka 3KHBOTHBIX», «DU3HOIOTHYECKUE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB M €€ OTHOCUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBanHus», «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«IKOJoTHYecKOe BHUI000pa30BaHUE BUAOB CUHUID, «IlodMIUIONIBI pacTeHMiy,
«KamycTHO-peieuHbIil rTuopumy.

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 «BrIsgBicHNE N3MEHUMBOCTH Y 0COOEH OJTHOTO BUJIay.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQPOIOTUUESCKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOLMS U €€ pe3yibTaThl

Meronpl M3y4yeHMs ~ MakpodBotoluU. [lameoHTONOTrMYECKHE  METOMBI
uzydeHus: oHBoioiuu. IlepexonHeie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBodronuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduyeckue obnactu 3emuu. Bumbi-
DHIAEMUKHU U PEUKTHI.

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



OMOXMMHUYECKHE U MATEMAaTUYECKHE METObI U3YUEHUS IBOJIIOLUU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3BomtonMK. AnanTuBHas paauanus. 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»,  «Punnodurer»,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emun», «lpeid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIIpaBJICHUS 3BOJIIOIUNY, «OO0I1IHe 3aKOHOMEPHOCTH 3BOJIFOIII.

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

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA 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. [1actepa. [IpoucxoxaeHue >ku3Hu U aCTPOOUOIIOTHS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyecKkux BemecTs n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
O6pazoBanue noaumepoB u3 MmonomepoB. Koanepsatnas runotesa A. M. OnapuHa,
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 MeToIbl €€ n3yueHus. MickonaeMble OpraHuyecKue OCTaTKy.
['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 MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX ISKOCHUCTEM.
CoBpeMmeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[Tpoucxoxaenue s3ykapuoT (CUMOHOTEHE3). DBOJTIOIMOHHOE TPOUCXOKICHUE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIONMHU >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntuil. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0I111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHne 1 pacBET XapaKTEPHBIX OPraHU3MOB. YTJIE00pa3oBaHUE:
€ro yCJIOBHUS U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
oco0ennoctu. [Ipobiema coxpanenus 6GmopazHoodpaszus 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. Xonaeun, I'. Ménnep, 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 3Tarbl OPraHMYecKoi 3BONMIOIUNY, «CxeMa 00pa3oBaHUsl HYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX PaCTEHUID, «CXemMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PbiOb», «3emMHOBOnHBIEY, «lIpecmbikarommecs,
«Itnuey, «Miekonuraromue», «Pa3Butre xKu3HU B apXEUCKOU 3pe», «Pa3Butue
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BuTue KU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTre KU3HU B ME3030MCKOU 3pe», «Pa3BuTHE )KM3HNU B KaHO30HMCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHuYeCKOro MUpay.



O6opynoBanue: repOapuu pacTeHUl Pa3IUYHBIX OTAEIOB, KOJUICKIUU
HAaCEKOMBIX, BJIQXKHBIE MTpenapaTbl >KMBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUIEKIUU
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydelia NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHMYECKHX OCTaTKOB
OpTaHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
FOpwu 1o nzyuenno abMOreHHOT0 CUHTE3a OPTaHUYECKUX COCTUHEHHH B IEPBUIHON
atMocdepe».

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

IIpakTnueckass padora «l3yueHne OCOOCHHOCTEW CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOEHHOCTEH CTPOEHMS MMO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOTUH.

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

CX0ZCTBO YeI0BEKa € )KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
nosezeHueckue. OTINYus 4elloBeKa OT KMBOTHBIX. [IpAMOXOKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

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

OCHOBHBIE CTaJUU aHTpoOIOreHe3a. PaHHME uenoBekooOpaszHble 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 Appuku. Yenosek reifenboeprekuii — o0 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. Ilaneorenermka u
MajJeoreHOMHKA.

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. Ilonatne o pace. bosbmme pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeuecknx  pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpY)KArolleHd Ccpebl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHI0 U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapable  MeTojbl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOIOJOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX MOIMyJsiuui. bruoconuanpHbple HCCIENOBaHUS NPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

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

Tabnuibl u cxembl: «MeTOJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
MPSIMOXOAIIMIY, «JleHncoBckui yenoBek» «Heanaepransubny, «k KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITambl SBOJIOLUHN YEIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMHM TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTorpaduu HaXOJOK MCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKA U KUCTH IIUMIaH3e,
MOJEIHN TOpPCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aalTalNil YeIIOBEKay.

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

3apoxaeHue U pa3BuTHe dKkojoruu B Tpyaax A. 'ymOonbara, K. @. Pynwe, H.
A. CesepuoBa, J. T'ekkensa, A. Tencnu, B. H. Cykau€éBa. Paznensl u 3amaun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
npUpoAHbIE U JiabopaTtopHble. MojenupoBaHre B HKOJIOTMU. MOHUTOPUHT
OKPYXAIOIIEH CPeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJIOOATBHBIN.

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



JleMoHCTpanun

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, O. ['ekkens, 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 cpeaa 00MTAHUA

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

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.
DoTONEPUOIU3M.

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

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
HoJIIepKaHUI0 BoJHOro OanmaHca. Knaccudukanusi pacTeHM MO OTHOIICHUIO K
Boje. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
ryOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DuU3uKo-xuMuyeckue
0COOEHHOCTH cpefl 0OuTaHusi opraHu3MoB. [Ipucnoco0aeHuss OpraHu3MoB K )KH3HU
B Pa3HbIX cpeaax.

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

’Kusznenunsie popmbl oprann3moB. [lonsTue o xxu3HeHHoi hopme. JKu3HeHHbIE
dbopMbl pacTeHHWI: JEpeBbs, KYCTAapHUKU, KYCTApHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KHUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

buotnueckue daxkTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOno3 u ero ¢opwmel. [lapazutusm, koomepanus, MyTyalu3M,
KOMMEHCaJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aMMoOJeUcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aMMOJECHCTBUN JUIsl CYIIECTBOBAHMS OPraHW3MOB B CpeEle
obutanwus. [IpUHIINT KOHKYPEHTHOTO UCKITIOYECHHUS.

JleMoHCTpanun

Tabmuupbl U cxembl: «IKonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TEenIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJlanTaluu
XKUBOTHBIX», «Cpenbl O0OWTaHUS OpPraHu3MoB», «bHOIOrMYECKHEe PpUTMBD),
«Kuznennslie popmbl pacTeHui», « KuzHeHHbIe (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCHCTEMA XBOMHOro Jiecay, «llemn mutanus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pacTeHUNM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHMSI, repOapuu U KOJUIEKIIMU TEIIONIOOUBBIX,
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 PACTEHMH M JKUBOTHBIX, OOJIaJaloUMX uepTamu
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 MPUCTOCOOTICHU 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

DKOJIOTMUECKUE  XapaKTepucTuku  nomymisiuu.  llomymsimust  kak
Oouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHW OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi U TI0OJOBas CTPYKTypa, pOXKAAEMOCTb, MPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALUS.

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



3aBUCALIUX U HE 3aBUCALIMX OT IUIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKomornyeckoil Huie BUaa. MecrooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XaruynHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

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

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUPaMHJIBI
nonyiasauum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogaeinsb 3xkonorudeckort Humu /. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUI K paCCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. Cszu Mexmy
OpraHu3MaMH B OHOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B AKOCUCTEMAaX. KpyroBopoT BelecTs U NOTOK SHEPTUU
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. JKOCUCEMbL 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 KOMIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3akoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPTaHW3MOB B
sKocucteMax. Poib kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO8 Ha CYOOP2aHU3MeHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmesusi. MeTo0IoTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO Jjecay, «DYHKIMOHAIbHbIC
IpyIIIBI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «llenu
nuTaHus (macTOMWINHAs, JACTPUTHAs)», «ODKOJOTHYeCKas TMHUpaMuia YHUCE»,
«OKonorudeckas mupamMua OMOMAacChl», «IKOJIOTHYECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHoBIEHHE Jieca MOce
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
DHEPTUU B arporeHo3ey, «[Ipumepsr ypOoskocuctemy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

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

IKCKypcusi «IDKCKYpCHUsl B arpo’KOCHCTEMY (HA MOJ€ WIA 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 6uochepe. Obmactu 6mocdeps! u €€ cocran. JKupoe
BeIecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEpPHOCTH cyliecTBOBaHMs Ounocdepnl. OcobeHHOCTH OHochephl Kak
r1100anpHOM 3KOoCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTEOXUMHYECKHUE ITUKIIBI (YTIAepoa, a30Ta). PUTMHUYHOCTS sSIBIICHUN B
ounocdepe.



3oHanbHOCTH OMochepsl. [lorsiTue o 6mome. OCHOBHBIE OMOMBI CYIIIN: TYHIPA,
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, OIICHKA UX PECYPCHOTO MOTEHIIMAaa 1
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 cymmn», «Kinmarnueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

OobopyznoBaHue: repbapur pacTeHU pa3HbIX OMOMOB, KOJUIEKLIUN KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHl W WX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpsisHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymeHne mnousel. OxpaHa HOYBEHHBIX
pecypcoB. 3meHeHne kimMmara.

AHTpOIIOT€HHOE BO3JICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MUp. OxpaHa
PACTUTENBHOTO M KUBOTHOTO MHpa. OCHOBHBIE TNPUHLMUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOIO Pa3BUTHs YEJIOBEYECTBA U MPHUPOJBI.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHIA PAa3BUTUSI OMNACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00Cmyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHOBbL
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdeMoHCcTpauu

Tabmu1s! u cxembl: «3arpsizHeHue aTMoc(epr», «3arpsa3HeHne rTuApochepb,
«3arpsizHeHue nouBbly, «[lapHuKoBsIi 3ddekT», «Oco00 OXpaHseMble MPUPOIHBIE
TEPPUTOPUMNY», «MOJenH yIpaBiasieMOro MUpay.



ObopynoBanue: (ororpadun OXpaHsIeMbIX pacTEHUNl M >KUBOTHBIX KpacHoi
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

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 OUOJOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXKIEHUU 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 DKOJIOTUUECKON 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 COLUOKYJIbTYPHBIMU, HICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLHUM JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy IOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JlnyHOCTHBIE pe3yibTaThl OCBOCHUsS ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOIO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIHOCTH, 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;



TOTOBHOCTB K COBMECTHOW TBOPUECKOM JIEATEIILHOCTH MTPU CO3AaHNUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4eOHBIX M TO3HABATEJBHBIX 3a/1ad, BBIIOJIHEHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

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 TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PomuHy, CBOM SI3BIK M KYJIBTYpy, NPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

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

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

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, BKIIOYAs 3CTETHKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHHUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUAAX HCKYCCTBa, 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, pEryaspHas (Qu3uyeckass aKTUBHOCTb), OEpPEeKHOro,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOH JESTEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIaHbL;

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

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYpbl: TNPUOOPETEHHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHUS T[pU peuleHHuH MpoOJieM, CBA3aHHBIX C  pallMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HAa COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAxX, OXPaHy BHUIOB,
aKocucTeM, orochepsr);

aAKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAILMX BPEA OKPYKAIOLIEH ITPUPOTHON
cpene, yMEHHE IMPOrHO3UPOBATh HEOJArOMPHUITHBIE SKOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHIMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJOTUUECKON KYJIbTYPHI,
OIIBITA JIeSITEIbHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
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, OCHOBAHHOTO Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

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

MOHMMaHWe chneru@uKd OWOJIOTUM KaK HayKd, OCO3HaHus €€ 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 TPUPOJTHOTO PAaBHOBECHS;

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pelaTh PecypcHbie  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX YKOJIOTHYECKUX MPOOJIeM U
obecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYypcoB M (HOPMHUPOBAHHMIO HOBBIX CTaHJIapTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUHU OHMOJOTHUECKUX 3HAHUM B IEIAX
MOBBIIIIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHONH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOAIIMX B HEM M3MEHECHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJIB30BaTh OWOJIOTMUECKHE 3HAHUSA JJIs
peleHus Ipo0IeM B peabHbIX )KU3HCHHBIX CUTYaIUsX;

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

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY OOpa30BaHUIO U
caM0OOOpa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUU MO OMOJIOTUU B
COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, 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,
HcclieIoBaHNe, HaOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAJIbHbBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUU  OOYyYalolmMXcs; CIOCOOHOCTh  OOYyYalolMUXCSl — HCIOJIb30BaTh
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 y4eOHBIMU NMO3HABATEJIbLHBIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

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

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CpPaBHEHMS, KiacCu(dHUKamuu, 0000ICHNUS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHIKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTaBICHHBIMHU LIEIISIMU;

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 BBIBOJIBI M 3aKITIOUEHUS;

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;



pa3pabaTrbIBaTh IUIAaH PEIICHUS MPOOJIEMbI C YYETOM aHaIUu3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBATH U BBIMIOIHITH pabOTy B YCIOBUAX PEaTbHOTO, BUPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEOBATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalUsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLUATBHBIX 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 aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHUE 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 IO3HABATEIbHYI0 U NPAKTUYECKYIO 00JIacTu
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 ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/ICTaBICHUS, KpUTHUECKH OLIEHHUBATH
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;



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

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KayecTBE CpeACTBa Mmpu 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  PAaclO3HAaBaHWSd M 3allUTBl  MH(MOpMaLuW,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU O CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHUE 3a]aBaTh
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, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
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 hopMynupoBaTh 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 OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
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 ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



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

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

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

OBJiaeHne YHUBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

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

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIKAaxX IO OTHOLIECHUIO K JKMBOW 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 PELICHUS TPOOJIEMBI 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 KOPPEKTHUBBI B AESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIEKCUU [JIs1 OLEHKU CUTyalluHd, BbIOOpa
BEPHOIO PEILICHHUS;

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

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npunsiTHe ceds U APYrux:
IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,
NPUHUMATh MOTHBBI W apryMEHThl APYIMX I@pPU AaHAIW3E pEe3yIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMSI COJEP)KaHMUS Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npopunapHOro  oOyueHust  oOydaronuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
crnenuduyeckue Ajisi OMOJOTHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHMIO, UHTEPIPETAIIMN U TPEOOPaA30BAHUIO 3HAHUM, BUJBI JEATEIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€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 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  paluoHaIbHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHUYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. Ilneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB IE€PBOr0 IMOKOJIEHHUSI, PACUICIUICHUS, YUCTOTHl T'aMET, HE3aBHUCUMOIO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAHUE, W3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);

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



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

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3U MEXIY OPraHOMJIaMU KIETKH U HUX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GYHKIUSAMU, MEXAY CHUCTEMaMH OPraHoB U HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB 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 COOTBETCTBYIOIINE AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIsl OKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXAY UCCIIETyeMbIMU OMOIOTHUECKUMHU MTPOLIECCAaMU U SIBJICHHUSIMH, JIEIaTh
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 Ledb HCCIEJOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJIBL;

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOIMYHO  TPEJACTABIATh  TOJYYEHHBIC  pE3yNbTaThl Ha  yUYEHUYECKUX
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);

YMEHHUE OCYILECTBIATh OCO3HAHHBIN BBIOOP Oynymied mnpodeccuoHaTbHOM
JEeATEIbHOCTH B 00JacTH OUOJOTUU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO03S1CTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIriayOasaTh MO3HABATEIbHBIN
MHTEpEC, HAIIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH MPOQeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
po(eCcCUOHANILHOTO U BBICIIET0 00pa30BaHUsI.



[IpenmerHbie pe3yabTaThl OcBOeHUsl yueOHOro mpeamera «buomorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUMU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOyieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
IPUPOIOTIONB30BaHUS, U B (DOPMUPOBAHUM LIEHHOCTHOTO OTHOIICHHS K MPHUPOJE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOIIUX OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOcHcTeMa, Ouocdepa), OMOIOrMUYECKHUE 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,
3apopsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotre3bl (runoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMS,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX 0OBEKTOB U IKOCHUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIONIETO, NBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIUSHUAA ~ JBWKYIIMX  CWJI  DBOJIOINMM  HAa  TeHOQOHA  TOIYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpelie OOWTaHUs, YepeIOBaHUS HANPABICHUIN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAaHABIMBATh B3aMMOCBA3UM MEXIY TMpOIECCaMU HBOJIIOIMH,
JNBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

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

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIS J0Ka3aTeJbCTBAa POJACTBA OPraHMW3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA



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

YMEHHE peniaTb OMOIIOTUYECKUE 33a]Ja4H, BBISIBISATH IPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThI, COOMHOAATH
npaBuiia pu padoTe ¢ yueOHBIM U TAOOPaTOPHBIM 000pYA0BAHUEM;

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

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUM YW MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKONBbHBIX HAYYHBIX OOINECTB, U
nyONUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHE OIIEHHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUU KU3HU, YEIOBEKA
¥ UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUIX U CIOCO0ax MpeIoTBpAICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUW, BETEPUHAPUHU, CEIHCKOTO XO3MWCTBA, IHIIEBOU
POMBINIJICHHOCTH, YIUIYONIsATh TO3HABAaTEIbHBIA HMHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
KosmyecTBo yacoB DJIEKTPOHHbIE
Ne ni/n I:::FD;:::;::IM pasieIon HTem Beero KonTpoabubie IIpakTuueckue f)lglsg)fo(:sl;al::])]bnme
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBbIe crCTEMBI M UX U3y4YEHUE 0,5
3 buonorus knerku
4 XUMHUECKasi OpraHu3anus KICTKH 10
5 Crtpoenue 1 QyHKIMU KIETKU 8
6 OOMeH BemecTB U IPEBpaIlCHHE YHEPTUU B 9 1
KIIETKE
7 HaCJIeZ[CTBeHIfaSI uHboOpManus U 9 05
peanu3anys e€ B KJIeTKe
8 JKU3HEeHHBIN TUKI KIETKH 6 1
9 CrpoeHue U pyHKIIMHA OpraHU3MOB 17 1,5
10 Pa3smHOX€EHME U pa3BUTHE OPraHU3MOB 8 1,5
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U )
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH W3MEHYHUBOCTH 6 1
14 I'eneTrka yemoBeka 3 0,5
15 Cenexuusi OpraHu3MoB 4 1,5
16 BrorexHonorus u cuareTnyeckass OMOJI0r s 4 0,5
17 PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13,5




11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoTsbI
pecypcbl
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUU
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJoTUsl — HayKa O B3aUMOOTHOIIICHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 1
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTHS BUIOB U TIOITYJISIIIAA 0.5
DKoJoTHUsl COOOIIECTB. DKOJIOTHUECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpyXkaromas cpeia
12 PesepBHOe Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 9







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

Konrpoabnbsie IIpakruyeckue
Bcero
padoThI padoTshI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bronorns kak KOMIJIEKCHAs HayKa U

buosnorus xak Hayka 1 yac

! KaK 4acTh COBPEMEHHOI'0 00IIIecTBa 1
JKubie cucTeMbl ¥ UX U3ydeHuUe 2 yaca
2 JKuBbIe cHCTEMBI M MX CBOWCTBA 1
3 YpoBHEBas OpraHu3aIus KUBBIX 1
CHCTEM
buonorus knetku 2 yaca
4 Hcropust OTKpBITUS U U3YUCHUS 1
kieTku. Kinerounas teopust
JlaGoparopHas pabora
5 Metoasl MOJNEKYJIIPHON U KJIETOYHON 1 Nel «CaetoBoit
OMOJIOTHH. MHKPOCKOIT M TEXHUKA
MHKPOCKOIIUPOBAHU
Xumuueckasi opranuzanus kiuetku 10 yacos
6 XUMHYECKUU COCTaB KIICTKH 1
7 MuHepaibHbIe BEIIECTBA KIETKU, UX 1
Ouosoruyeckas poiib
8 Oprannueckue BEeIeCTBa KIETKH — 1

OEJKU.




CgoiicTBa, K1accupuKaIys u

9 1
byHKIIUM OEIKOB
10 Oprannyeckue BenecTBa KIeTKH — 1
YTJIEBOABL
1 Opranuueckue BellecTBa KIeTKH — 1
JUIA B
JlaGoparopHas
pabota No2
«Hccnenopanue
12 Hyxneunossie kucnotsl. JJHK u PHK. 1 HYRICHHOBRD
KHCJIOT,
BBIJICJIEHHBIX U3
KJICTOK Pa3JIMIHbIX
OpPTaHU3MOBY
13 Crpoenue u ¢pyukiuu ATO. [Ipyrue 1
Hykneosuarpugpocdarsl (HTD)
CexsenupoBanue JJHK. Mertonbt
14 TE€HOMUKH, TPAHCKPUIITOMHUKH, 1
IPOTEOMHUKHU
15 MeTto/1bl CTPYKTYPHOM OMONOTHH 1
Crpoenue u GyHKLIUHU KIETKU 8 4acoB
16 Tunel knetok. [Ipokapuornueckas 1
KJIETKa
IIpaxTueckas
pabota Nel
17 CtpoeHue 3yKapuoTUYECKOM KIIETKH. 1 «M3ydeHne cBOWCTB

KJIETOYHOU
MeMOpaHbI»




18

[ToBepxXHOCTHBIN amnmapar KiIeTKA

[IpakTuueckas
pabota No2
«H3yueHue
OnHoMeMOpaHHbIE OPTaHOUIbI &
19 IBIOKEHUSI
KJICTKH.
LUTOIUIa3MBbI B
PaCTUTETbHBIX
KJIIETKax»
JlaboparopHas
pabota No2
«HccnenoBanue
[ToryaBTOHOMHBIE OPraHOUBI
20 J1a3MOJIn3a U
KJIETKW: MUTOXOHJIPUH, TUTACTUIBL.
JIETUIa3MOJIn3a B
PaCTUTETbHBIX
KIIETKaxX»
21 HememOpanHbIe OpraHOUIbI KJIETKH
22 Crpoenue u GyHKIUH s7pa
JlaGoparopHas
pabota Ne3
93 CpaBHMTENbHAS XapaKTePUCTUKA «3yuyenue
KJIETOK DYKapHOT. CTPOEHUS KIIETOK
Pa3IMYHBIX
OpPTaHU3MOBY
OOMeH BelecTB U peBpalleHre YHEPTUHU B KJIeTKe 9 4acoB
ACCUMMIISTIVS U AUCCUMFLIISIIIS —
24 JIBE€ CTOPOHBI MeTaboau3Ma. Turbl

oOMeHa BEIeCTB.




JlaGoparopHas

pabota Ne4
«3yuenue
(dhepMEeHTaTHUBHOTO
o5 DepMEeHTaTUBHBIN XapaKTep peaKnil 1 pacierieHus
KJIETOYHOTO MeTaboIm3Ma. NepoKcuIa
BOJIOpOJa B
PaCTHTENBHBIX U
KUBOTHBIX
KIICTKaX»
26 Benku-akTuBaTOphI ¥ OCIKU- 1
MHTHUOUTOPBI
27 ABTOTpOGHBII THII OOMEHa BEIIECTB
28 DoTOCHHTE3
29 XeMOCHHTE3.
30 AHa’poOHBIC OpraHU3MbL. Bub 1
OpOXKeHUS.
31 AdpoOHBIE OpPraHU3MBL. JTaIlbI 1
HHEPreTHYecKOro ooMeHa
DHeprus MeMOpPaHHOTO TpaIueHTa
32 npoToHoB. Cunte3 AT®: pabota 1
npoToHHON AT®-cuHTa3b1
Hacnencteennas nandopmarnus u peanusaius €€ B KiieTke 9 yacoB
33 Peakuun MaTpuyHOro CMHTE3a 1
34 TpaHcKkpunus — MAaTPUYHBIA CHHTE3 1
PHK
35 TpaHCHAIUS U €€ dTaIbl 1




KonupoBanue amunokuciot. Posb

36 1
pubocoM B OMocHHTE3E OenKa
37 Opranuzanys reHoMa y POKapuoT U 1
DYKapHOT
38 MonekynsgpHble MEXaHU3MbI 1
9KCIIPECCUH F€HOB Y 3YKapHOT
[IpakTnueckas
39 Bupycsl — HekneTouHbie GOpMBI 1 pabota Ne 3
YKU3HU U OOJIUTaTHBIC Tapa3UTHI. «Co3pmanue Moienu
BUpYCa»
40 BupycHsie 3a0051eBaHNs YeIlOBEKa, 1
JKUBOTHBIX, PACTCHUN
41 Hanotexnonoruu B 6uonoruu u 1
MEIUIIHE
JKM3HEeHHEBIN UKI KIETKA 6 4acoB
42 JKu3HeHHBIN MK KIETKH 1
43 Matpuunsnii cunre3 JTHK 1
JlaGoparopHas
pabota Ne5
44 XpOMOCOMBI. 1 «Msyuerne
XpOMOCOM Ha
TOTOBBIX
MUKpOTpenaparax»
45 JleneHne KJISTKM — MHTO3 1
JlaGoparopHas
46 Tuns! knetok. Kapnokunes u 1 pabota Ne6
LIUTOKHUHE3. «Habmronenue

MHUTO3a B KJIICTKax




KOHYHMKA KOpPEIIKa
JyKa (Ha rOTOBBIX

MUKpOIIpenaparax)»

47 Peryisinus »)KM3HEHHOIO LIUKIIA KIETOK 1

Crtpoenue u GyHKIMHA OpraHu3mMoB 17 yacos
48 OpranusM Kaxk eMHOE LIeJI0e 1
JlaGopaTopHas
49 TkaHW pacTeHU. 1 padora Ne7 .
«M3ydyeHue TkaHen
pacTeHun»
JlaGopaTopHas
50 TkaHU )KUBOTHBIX U YEJIOBEKA. 1 paGora Ne7 .
«M3yuyenue TkaHen
KUBOTHBIX)»
JlaGopaTopHas
pabota Ne§

51 Opranel. CucTeMBI OPraHoOB. 1 «M3yueHue opraHos
I[BETKOBOT'O
pacTeHus»

52 Ornopa Tena opraHu3MoB 1

53 JIBI>KeHME OpraHn3MOB

54 [Tutanue opraHuzMoB 1

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. 1

[TumeBapuTeNbHAs CHCTEMA YellOBEeKa
56 JIpIxaHne opraHu3MoB 1
57 JlpIxaHue MMO3BOHOYHBIX )KUBOTHBIX U 1
YeJIoBeKa
58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB 1




KpoBeHocHas cuctemMa mo3BOHOYHBIX

59 YKUBOTHBIX U YeJIOBEKa
60 Briienenune y opranuzMos
61 3ammura y OpraHu3MoB
62 NMMmyHHas cucrema uyenoBeka
63 Pa3npaxxuMocTs 1 perynsuus y

OpraHU3MOB

I'ymopansHas peryssuus u
64 SHJIOKPUHHAS CUCTEMa )KUBOTHBIX U

YyeloBeKa

PazMHOXeHME 1 pa3BUTHE OPTaHU3MOB § YacOB
65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB
66 [TonmoBoe pazMHOXKEHHE
67 Meiio3
JlaGoparopHas
pabota Ne9

68 ["ametorenes. OOpa3oBanue u «3yuyenue

pa3BUTHE MOJIOBBIX KJIETOK. CTPOEHUS TTOJOBBIX

KJIETOK Ha TOTOBBIX
MUKpOITpenaparax»

69 NuauBunyanbHOE pa3BUTHE

OpPraHU3MOB — OHTOTEHE3
70 3akyajKa OpraHOB U TKaHEH U3

3apOJIBIIIEBHIX JTHCTKOB

JlaGoparopHas
pabota Nel0
71 Poct u pa3zButne XKMBOTHBIX.
«Bp1sBIIEHUE

MIPU3HAKOB




CXOJICTBA
3apoJIbIIeH
MO3BOHOYHBIX
JKMBOTHBIX»

JlaGoparopHas
pabora Ne 11

72 Pa3mMHOXEeHHE 1 pa3BUTHE PACTCHUM. 1 «CTpoeHHe OpraHoB
pPa3MHOKEHUs
BBICILIUX PACTCHHII»
['eneTrka — HayKa 0 HaCJIEICTBEHHOCTH M M3MEHYMBOCTH OPTaHU3MOB 2 Yaca
73 HcTopusi cTaHOBJICHHS U Pa3BUTHUS 1
TEeHETUKU KaK HAyK1
74 OcHOBHbBIE IOHATUS U CUMBOJIBI 1
TEeHETHUKHU.
3aKOHOMEPHOCTHU HacaeACTBEHHOCTH 10 yacoB
3aKOHOMEPHOCTH HacleI0BaHUs
75 pU3HAKOB. MOHOTHOpUAHOE 1
CKpel1BaHHE.
76 I{uTonmorunueckre OCHOBBI 1
MOHOTHOPUAHOTO CKPEIIUBAHUS
77 AHanm3upyloiee CKpenuBaHue. 1
Henonnoe nomMmuHnpoBanue
78 JurubpuiHoe CKperuBaHue. 1
79 [HuTonormyeckrue OCHOBBI 1
JTUTHOPHTHOTO CKPEIUBAHUS
80 CueruieHHOE HacJe10BaHNe 1

MIPU3HAKOB




81 XpOMOCOMHasI TEOPUS 1
HACJIEACTBEHHOCTHU
82 I'eneTuka moia
83 I'eHOTHII KaK 11€JIOCTHAS CHCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA 1
PACTCHHIA, )KUBOTHBIX U YETIOBEKA
3aKOHOMEPHOCTH U3MEHYMBOCTH 6 4acoOB
85 M3MeHunBOCTh MpHU3HAKOB. Bl 1
U3MEHUYHUBOCTH
86 MoaudukarmoHHas ”3MEHYNBOCTh 1
JlaGopaTopHas
pabora Nel2
«Hccnenosanue
3aKOHOMEPHOCTEH
. MOIU(DUKAITMTOHHOM
BapuanmoHHbIH psiT ¥ BApUaIliOHHAS
87 1 H3MEHYHNBOCTH.
KpHUBasl.
[TocTpoenue
BapHUAIIOHHOTO
psana u
BapHUaIMOHHON
KpUBOW»
88 I'enoTunuueckass K3BMEHYMBOCTb. 1
Kom0OunaTuBHass ©3AMEHYHUBOCTD
IIpaxTueckas
89 MyTtannoHHas H3MEHYHBOCTD. 1 padora Ne 4
«Myrannu y
npo3oduisl (Ha




TOTOBBIX
MHUKpOTpernaparax)»

3aKOHOMEPHOCTH MYTAIl[MOHHOT'O

90 nporecca. DIUreHeTHKa 1
SMUTCHOMHUKA
I'eneTtuka yenoseka 3 yaca
[IpakTnueckas
pabota No5
91 ['eHeTuka yenoBeka. «CocraBneHue u
aHau3
POIOCIOBHOM»
92 MeTtoapl METUIIMHCKON T€HETUKHI
3HaueHUe MEIUIIMHCKON T'eHETUKHU B
93 NPEOTBPALICHUN U JICUCHUH
TeHETUYECKUX 3a00JIeBaHMI YeTIOBEKa
Cenexuus opraHu3MoB 4 yaca
JlaGoparopHas
pabota Ne 13
«M3y4uenue copToB
94 OCHOBHBIE TIOHATHUS CENEKITHH. KYJIBTYPHBIX
pacTeHu U OpoL
JIOMAITHUX
YKUBOTHBIX)
JlaGoparopHas
pabota Ne 14
95 MeTo/bI CeTeKIIMOHHON paOboTHI. «3y4yeHne MeTo/10B

CEJICKLIUH
pacTeHun»




[IpakTnueckas
96 JlocTHKeHMs CEeIEKIIMU PaCTEHUN 1 1 pabota Ne6
KUBOTHBIX. «[IpuBuBKa
pacTeHui»
CoxpaHeHue, U3y4eHue u
97 UCIIOJIb30BaHNE TEHETUICCKHIX 1
pecypcoB
buortexHoMOTHs ¥ CHHTETHYECKast Onosorus 4 Jaca
IIpakTrueckas
pabota Ne6
buoTtexHonorus kak Hayka u oTpacib
98 1 «3yuenue
MIPOU3BOJICTBA.
00BEKTOB
OMOTEXHOJIOTHI
99 OcHoBHBIE HaMpaBICHUS 1
CUHTETHUYECKOI Ononoruu
100 XpoMOCOMHasi M TeHHAsI MH)KEHEPHUS
101 MenuuuHckre OMOTEXHOIOTUH
102 PesepsHbliit ypok. IloBTopenue, 1
000011eHHe, cCUCTEMATHU3alis 3HAHUN
OBIIEE KOJIMYECTBO YACOB I1O 102 0 135
I[MPOT'PAMME '




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tema ypoka Bceero Kourpoanusie  IpaxTuteckue il?»y‘lel-ll/lﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoTshI padoThI pecypebi
1 OpodoniionHast Teopust Y. JlappuHa 1
5 JIBH>KyIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIH 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUun 1
HBOJIIOLIMH
5 DTarbl HBOIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOJIIOLHUS U MaKPOIBOJIIOLIUS
6 [Momymsius — sneMeHTapHas eAMHULIA 1
3BOJIIOLIMU
3aKOH reHETHYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eill 0HOTO BHJIa»
8 OneMeHTapHbIe GaKTOPBI IBOTIOLHUU 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30a0muu nonyssuuii: 1
reorpaduueckas, Ononormueckas
11 EctectBeHHbI 0TOOp — HanpaBIISIOLINI 1
(hakTOp IBOIOITUHN




12

[TonoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOABOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ UAUOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! ipucnocoOaeHUH y
OpraHu3MoB: Mopdoornieckue,
¢busnonornueckue, ONOXMMHUIECKHE,
noBeieHueckue. JlabopaTopHas pabora
«[IpucnocodbneHns opraHu3MoB U UX
OTHOCHTEIbHAs 1[e1eCO000Pa3HOCTh)»

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopuas pabota «CpaBHeHHE
BUJIOB 110 MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

16

17

Crpykrypa BUIa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

18

19

20

CBs13b MUKPO3BOJIIOINH U
AIUAEMHUOJIOTHH

Maxpoasomtonus. [Taneonronornueckne
METO/IbI U3yUYEHHS IBOTIOLUU
buoreorpaduyeckue MeToabl U3ydeHUs
IBOJIIOLIMH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
HBOJTIONNHU




MonekynsapHO-TEHETUYECKUE,

22 OMOXMMHUYECKHE U MaTeMaTUYSCKUe
METO/Ibl U3YUYEHUS IBOTIOIIUN

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AJnanTiBHAS paguaIus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIIIHT

o5 HayuHbie runmoTe3sl IpoOrCX 0K ISHUS
JKM3HHU Ha 3emiie

26 JloHay4YHBIC MIPEICTABICHUS O
3apOKICHUH JKU3HH

97 OCHOBHBIE 3TaIbl HEOPTraHUYECKON
SBOJIIOIUN

28 ['unoTe3sl 3apoKACHNUS )KU3HU
WcTopus 3emau 1 MeTOMIBI €€ U3YUEeHHUS.

29 Jlaboparopuas padota «3yueHue u 0
OIMCAaHHNE UCKOIMAEMBIX OCTaTKOB &
JPEBHUX OPTAaHU3MOBY

30 HauanpeHbie oTansl opraHnyeckomn
SBOJIIOIUN

31 DBOITIOLUS SYKApUOT
OCHOBHBIC 3TaNbl YBOJIOLHI

39 pacturensHOro Mupa. [IpakTudeckas 0
pabora «3ydeHue ocobeHHOCTEH =
CTPOCHHS PACTCHHUH Pa3HBIX OTJIEIIOB)

33 OCHOBHBIE 3Tambl 3BOJIOLHMH KUBOTHOTO

MHUpa




OBoronus )KUBOTHBIX. [IpakTnueckas

34 pabora «3yyeHue ocooeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuoiamMm

36 MaccoBble BEBIMUpaHUS —
9KOJIOTMYECKHUE KPU3UCHI MPOIILIOTO

37 CoBpeMEeHHBIN HKOJTOTUYECKUNA KPU3UC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas cCTeMa OPraHHYECKOTO
MUpa

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKE

41 PasButne npexacrasnenuii o
MIPOUCXOXKIACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOCHUSI CKEJIeTa YeIIOBEeKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a

44 CooTHomieHrne OMOIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaJIM AHTPOIIOTE€HE3A

46 [TaeoreHeTrKa M MaJeOreHOMHUKA

47 DBOJIIOLIUS COBPEMEHHOTO YEJIOBEKa




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHune 3KoI0rHyecKux
ajlanTalnui 4eJoBeKa»

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/Ie " pa3BUTHE DKOJIOI'HHU

51

Mertoab! sxkonoruu. Jlabopatopnas
pabota «/3yueHne METo10B
IKOJIOTHYECKUX HCCIIEIOBAHHI

0.5

52

53

3HadeHne YKOIOTMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBET Kak
sKosoruueckuit paxrop. JlaboparopHas
pabota «BblIsBIEHNE PUCTIOCOOICHUI
OpPraHMU3MOB K BIMSIHUIO CBETa»

0.5

55

AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKHUM (PaKTop.
Jlaboparopnast pabota «BrisiBieHue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIUSTHUIO TEMIIEPATYPhD)

0.5

56

Abunotnyeckue gpakropsl. BnaxxHocTh
KaK 3KOJIOTUYECKUI (paxTop.
JlaGopaTopHas paboTa «AHATOMHUYECKUE
0CcOOEHHOCTH pacTEeHH U3 pa3HbIX MECT
OOUTaHUS»

0.5

57
58

Cpensl 06uTaHUsI OPTaHU3MOB

buonornueckue PUTMBI




59

’Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GakTops
3HaueHue OMOTUYECKUX B3aUMOACHCTBHIA

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTHYECKHE XaPaKTEPUCTUKU
MOMYJISAUN
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTHYECKast CTPYKTYpPa MO I

66 JlnHaMuKa MONYJISIIAN U €€ peryIsnus

67 KpuBsie pocta YMCIEHHOCTH MOMYJISIIIHH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HUIlla BU/a.

68 JlaboparopHnast pabota 05
«[TpucmnocobaeHus cCeMsIH PacTeHUH K '
pacceneHnio»

69 Bun xak cucrema nmomysnsiui

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIAI
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 JKocucTeMa KaK OTKPbITas CUCTEMa

73 KpyroBopoT BellecTB U MOTOK SHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3meHneHus coo0IIecTB — CYKIIECCHH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHBb

79 AHTpPOTIIOTEHHBIC YKOCHUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabota

80 «3yueHne u ONMCaHue 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJCHCTBHI OpraHU3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBIX TUMIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIAIIMOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmernnanerapuas
obonouka 3emnu

84 VYuenue B. U. Bepnajckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepsl

86 Kpyrosopots! BeniecTs u
OMOTCOXMMHYCCKHE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTh 6uocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOr€HHOE BO3/ICHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana nmpupo bl

93 OCHOBHbBIC TIPUHIIHUITBI YCTOHYHUBOTO
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI
ParnmonansHO€ IPUPOIONIOIH30BAHUE U

94 COXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiun

95 O06o0meHue 1o Teme «MUKPOIBOIIOIUS
U e€ pe3ysbTaThl»

96 Oo6o06uienne o Teme «MaKpOIBOIFOIIHS
U €€ pe3yIbTaThbD»

97 O6o06menue no Teme «IIpoucxoxaeHue
Y pa3BHUTHE KU3HU Ha 3eMIie»

08 O6o06menue no Teme «IIpoucxoxaeHue
YeNoBeKa — aHTPOIIOTEHE3»

99 O060061eHne 0 TeMe «IKOJIOTUs — HayKa
0 B3aMMOOTHOIIIEHUSIX OPTraHNU3MOB

100 O6061eHue o Teme «OpraHu3mMsl U
cpena oouTaHMs»

101 O060061IeHne o TeMe «IKOJIOTHS BUIIOB U
TIOITYJISLIAN

102 O600menue mo Teme «buocdepa —

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

7.5






IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MUPA, B IO3HAHUH 3aKOHOB TIPUPOIBI
U pCIICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 9KOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBAaHUU IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIC POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJAX HAy4YHOI'O
IMMO3HaHHs, UCII0JIb3YCMBIX B OHMOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMHCaHWE, HU3MEpPEHHE, IPOBEIECHUE
HaOmroieHui); crocob6aMu BBISIBICHUS M OLEHKH aHTPOINOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMmeHune BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMU
cpeAcTBaMH, (GOPMYIHMPYsS Lelb HCCIEAOBaHUS, AaHAIU3HPOBAThH
MOJIy4YEeHHBIE PE3YJIbTAThI U JIJIaTh BHIBOJIBI.

BrisBnenne 3aBHCHMOCTH MCXKAY HCCICAYCMBIMU BCINMYNHAMU,
00BsICHEHUE MOTYYEHHBIX Pe3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCITOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMON OWOJIOTMYECKHX 3HaHMM, KOTopas
BKJIFOUAET: OCHOBOIIOJIAraoIe OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(’KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJ, MOMYJIALHUS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI MIMMYHHUTET,
OvocuHTe3 Oenika, OWOIOIMMEpPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCITPOU3BEICHNE, HACJIE/ICTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);
Owonornueckre Teopuu: KietouHas Teopus 1. IllBanna, M.
[Ineitnena, P. BupxoBa; Ki10HaIbHO-CEIEKTUBHOIO UMMYyHHUTeTa [1.
Opnux, .M. MeuHukoBa, XpOMOCOMHAasi TEOPHUsI HACJIEACTBEHHOCTH

T. Moprana, 3akoH 3apoabiiieBoro cxoactsa K. bapa, aposntorionnast




teopuss Y. JlapBHHA, CHHTETHYECKass TEOPHS HBOJIOLUU, TEOPUS
anTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.WM. BaBuioBa o neHTpax MHOTr000Opa3usi U MPOUCXOKICHUS
KyJIbTypHbIX pactenud, yudenue A.H. CeepuoBa o nyTsix u
HaTpaBIIeHUSX dBoItoIMH, yaeHue B.W. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3Wsi  TMOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAaHUS ITPU3HAKOB
I'. Menpens; CUEIIEHHOIO HACIEA0BaHUs MPU3HAKOB U HAPYIIECHUS
cuerieHuss reHoB 1. Moprana; TOMOJOTHYECKMX psAIOB B
HacjaeacTBeHHOM wu3MeHumBocTh H.M. BaBmioBa;, reHeTHYECKOTO
paBHoBecus [Ix. Xapau u B. BaiinGepra; 3apoapliieBoro cxozacTtsa K.
bapa; Ouorenernueckuii 3axon . ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuauMyMa 1O, JInubnxa, 3K0IOTHYECKOM MUPaMUIBI YUCET,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OymboHa JIx.

Xonpetina, mukpocdep C. Dokca, prubdosuma T. Uek)

YMmenune peuiaTtb IMMOMCKOBBIC OuoJIOrHYecKue 3aa4i, BBISABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIIEAYCEMbIMU
OHMOJIOTMYECKHMH O6T:>CKT3MI/I, nponeccaMnu M ABJIICHUAMU; [JACJIATh
BBIBOJIbI Y ITIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb 'CHOTHUIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'U B SKOCUCTCMAX (I_ICHI/I IMUTaHys, ITUIICBBIC CeTI/I)

YMeHue ycraHaBiIMBaTh B3aUMOCBSA3M MEXKIy CTPOEGHUEM U
(GYHKUIMSAMU: OpPraHOMJOB, KJIETOK pa3HbIX TKaHEH, opraHamMu |
CHUCTEMAMM OpPraHOB Y PAcCTEHH, XMBOTHBIX U YEJIOBEKA; MEXKIY
sTanaMu oOMeHa BEUIeCTB; dTalaMH KJIETOYHOTO [IUKJIA U KU3HEHHBIX
IUKJIOB  OpPraHU3MOB; JTalmaMH SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTHIIOM U (EHOTHNOM, (EeHOTUNOM M (haKTopaMH Cpe.bl
oOuTaHMsA;  TpoIeccaMd  SBONIOUMH;  ABIKYUIMMH  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTaMH  pa3UYHbIX  JKOCHUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIICTSATh CYIIECTBCHHbIC TPU3HAKH:

CTPOCHUS BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX
U MHOT'OKJICTOYHBIX OpTraHU3MOB, BUIOB, 6I/IOI‘GOHGHO3OB, 3KOCHUCTEM
u Ouochepbl; CTpOCHUS OPraHOB W CHCTEM OPTraHOB DPACTCHHH,

KUBOTHBIX, YCIO0BCKaA, IIponIeCcCcoB KHU3HCACATCIIBHOCTH,




IIPOTEKAIOINUX B OPraHU3Max PpAaCTEHUM, >KMBOTHBIX M YEJIOBEKA;
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemecTB (MeTabonm3Mm),
WH(POPMAIIUU U TIPEBPAIICHUS] SHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO THUIMOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, MEi103a, FaMeTOreHe3a, YMOpPHOreHe3a, MoCTIMOPHOHAIEHOTO
pa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TI€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa; auIoNaTpPUYEcKOro U
CUMIIATPUUICCKOT'O BI/IIIOO6pa30BaHI/I$[; BJIMAHUA ABWKYIIUX CHII
DBOJIONMK HAa TEeHO(OHA  MOMYJSALMHU; MPHCIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YepPEeNOBaHHUS HAINPABICHUN

9BOJIIOLIUH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUsSI BBIACIATH CYIIECTBCHHBIC NPU3HAKU
BUPYCOB, KIJIETOK IIPOKAPUOT U DOYKAPUOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOT€OIICHO30B U SKOCUCTEM;
O0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKE, (POTOCHHTE3a, TUIACTUUECKOTO0 M DHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJJOTBOPCHHS, pPa3BUTUSI U
Pa3MHOXKCHUsI, UHIMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
060pbOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOT'O ot6opa,
BUJ000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BIUAHUA KOMIIOHECHTOB JOKOCHCTEM, aHTpOHOFeHHI)IX
M3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyTOBOPOTa BEIIECTB

U TIpeBpaIleHUs SHEPTUH B Onocdepe

Ymenue HCII0JIb30BaTh COOTBETCTBYIOILIHE apryMeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JUUISl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB PA3HbIX CUCTEMATHUYECKUX TPYIIIT; B3aUMOCBSI3U
OpraHU3MOB U CpeIbl OOWTAaHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOJMMOCTH  3JI0pOBOro  obOpa3a  KHU3HH,  COXpaHEHHUs
pa3HooOpa3usi BUJOB M SKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS

MIPUPOJIBI U YEIOBEYECTBA

YMeHHe KpPUTHYECKH OICHHBAaTh HHQPOPMAIHMIO OHUOIOTHYECKOTO
COJIepKaHus; UHTEPIPETUPOBATh ITHUECKHUE aCMIEKThl COBPEMEHHBIX
UCCIICIOBaHW B~ OWONOTMH,  MEAWIMHE, OHOTEXHOJOTHH,
paccMaTpuBaTh I ENINZIAE 3KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IMO3UIIHAIO




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

11

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHAsi Hayka. buonormdyeckue Hayku H
u3ydyaeMmble UMHU MpoOsiembl. DyHIaMEHTalbHbIE, MPUKIAJHbIE U TOWCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (DOPMHPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kaptunbl mupa. [Ipodeccuu, csa3anubie ¢ Ouonorueid. 3HaueHue OMOJIOTUU B
MPAKTUYECKOW JESITENIbHOCTA YEJOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJOCTHOCTh, CIOKHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, UBMEHYMBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHu3anuu KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJI€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIIUOHHO-BUA0BOI, 9KOCHCTEMHBII
(buoreonieHoTuueckuii), Ouochepusiii. Ilporeccel, Mpoucxoasime B >KUBBIX
cucremax. OCHOBHBIE TIpHU3HAKU KUBOTO. JKM3HB Kak (hopMa CYIIECTBOBAHHUS

MaTepuun

Mertoabl Ouonoruueckoi Hayku. HaOmiogeHue, H3MepeHHE, SKCIEPUMEHT,
cucTeMaru3anusa, MeTaaHanus3. IloHATHEe O 3aBHCHMMOW W HE3aBUCHMOM
nepemeHHoN. IlnanupoBanne skcnepumenTa. [locraHoBKa U IpoBepKa THIIOTES.
HyneBast rumote3a. Ilonarue BbIOOpDKM U €€ AOCTOBepHOCTb. Pa3bpoc B
Ouosiornyeckux JAaHHbIX. OIEHKa JTIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IpynumHEl HCKaXeHUs Pe3yJbTaToOB dKcnepuMeHTa. [loHATHE cTaTHnCTHYECKOro

TECTa

Knerka kak Ouoiorudeckas cucrema

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATbHAS €UHUIA )KUBOTO. MlcTOprs OTKPBITUS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounast teopus (T. IlIBanun, M.
[neiinen, P. Bupxos). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KIETOUYHOU
TEOPHUH.

Meroapl  MOJIGKYJISPHOH M KJIETOYHOHM  OWMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadus, 31eKTpodopes, METOI MEUCHBIX aTOMOB, U hepeHIInalIbHOe

LHEHTPUPYTUPOBAHUE, KYIHTUBUPOBAHHUE KIECTOK




2.2

2.3

XUMUYECKUN COCTaB KIETKU. MaKkpo-, MUKPO- U YJIIbTPaMUKpPO3JIEMEHTHI. Boaa u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOperyialud. MUHepallbHbIe BELIECTBA KJIETKH, UX OHOJOTHYecKasl poJb.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM COCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynsl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBA3b. BropuuHas, TpeTHuyHas, YeTBEpTUYHAs CTPYKTypbl. JleHaTypauus.
CgoiictBa 6enkoB. Kimaccudukamnus 6enkoB. buonornueckue GyHKIIMNA OSITKOB.
VYruneBonsl. MoHOCaxapuabl, IUCAXapUAbl, OJUTOCAXAPUIbl U ITOIMCAXAPUIBL.
OOmuii T1UTaH  CTpoeHWS ©  (PU3UKO-XMMHUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIIUU yTI€BOJOB.

Jlumuael. ['mppodunbHO-ruapodoOHBIe cBoMcTBa. Kiaccudukanus aunmumaos.
Tpurnuuepunsi, dochomunuabl, BOcKH, crepouasl. buonornyeckue GpyHKIun
mumuaoB.  OOmme cBOicTBa  OHONOrMYECKMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOIYIIPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Tpuaiun komruiementapaocTh. [Ipasmno Yapradda. Ctpykrypa
JIHK — nBoitnas criupans. Mectonaxoxaenue u ouonorundeckue Gynkmuu JHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne monexkynsl AT®. Makpospruueckue cBsa3u B Mojekyine ATO.
buonoruueckue pynkiuun AT®. BocctaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIMH
B kierke. CekBenuponanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3NYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJI

Tunsl KJIETOK: dJyKapuoTHyeckas M Ipokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMs KIETKH.

Crtpoenue nmpokapuoTuueckon kiaeTku. KietouHas creHka OakTepuil m apxew.
OcoOeHHOCTH CTPOEHHUSI TeTepoTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOILIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE DYKAPUOTHUECKOW KieTkH. [lmazmaruueckas
MeMOpaHa (razmaneMma). CTpyKTypa Iaa3MaTiaecko MeMOpansl. TpaHcrmopt
BEIIECTB 4epe3 IUIa3MaTU4YecKylo MeMOpaHy: maccuBHBIA (nuddysus,
obneruénnas auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBINH AKTUBHBIN
tpaHcnopt). [lomynponunaemocts MeMOpanbl. Pabora HaTpuii-KalineBoro
Hacoca. DHJOIMTO3: MUHONKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa u GyHKIHU KIETOYHOW CTEHKH PACTECHHIA, TPHOOB.

Huronnaszma. [urozons. Lutockener. [IBukeHue nurorsazMbl. OpraHou sl
kJIeTkd. OpgHoMeMOpaHHbIE OPraHOW[bl KJIETKH: HJHAOIUIa3MaTHUecKas CeTh

(BIIC), anmmapat [Nombmxu, TU30COMBI, X CTpoeHHE U GYyHKIHMH. B3auMocBs3h




OJIHOMEMOpaHHBIX OPraHOUI0B KJIETKU. CTPOCHHE TPAaHYIIPHOTO PETHKYIIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KICTOYHBIX MeMOpaH. [mamkwmii
(arpanymsipHbIil) SHIOMIA3MaTU4YecKui peTukyiayMm. CekpetopHas (yHKUUA
annapata ['onpmxu. TpaHcnopT BemecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTAaHOUABI KIETKH: MUTOXOHAPUH, TUIACTUIBL.

Crpoenre u (GyHKIUU MUTOXOHIApHM H miuacTui. [lepBuuHble, BTOpUUHBIE U
CIIOKHbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKApUOT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpanubie opranouabl kietku CTpoeHue M (QYHKIUA HEMEMOpPaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpodunameHTsl. MBbIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHEe M ABWKEHHE >XTYTHKOB U
pecHrdeK. MUKpOTpyOOUKH IUTOIIa3Mbl. LleHTproIh.

Anpo. Obosouka siapa, XpOMATHH, KapHOIUIa3Ma, SIPBIIIKH, UX CTPOCHUE U
byakun. SnepHsiit OenkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHHE
XpoMocoM B UHTep(ha3HOM sifipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK SYKapHOT

(pacTUTeNnbHOM, )KUBOTHOM, TPHOHOIT)

2.4

AccuMMISIIMSL M AUCCUMUJISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YyacTHe Kucaopoja B OOMEHHBIX
nporeccax. DHepreTudeckoe obOecrieyeHue KIeTku: npeBpamieHue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIN XapakTep pEeaKUHil KIEeTOYHOTro
Merabonu3ma. DepMeHTHI, UX CTPOEHHUE, CBOWCTBA U MEXAHU3M JCHCTBUA.
Kodepmentsl. Omnnumst (epMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB.
benku-aktuBatopel W OENKU-UHTUOMTOpPBHL.  3aBHCUMOCTH  CKOPOCTH
(epMEeHTAaTUBHBIX PEAKIUil OT pa3INnYHbIX (PAKTOPOB.

[lepBruHBIl CHMHTE3 OpraHMYecKMX BemecTB B kieTke. PortocuHTe3. Poib
XJIOpOIIacTOB B mporecce ¢orocunTe3a. CBeToBas M TeMHOBas (ha3bl.
ITponykTuBHOCTH (poTOCHHTE3a. BnusHue pa3nuuHbIX (akTOpOB Ha CKOPOCTh
¢dotocunTe3a. 3HaueHue (HOTOCHHTESA.

XeMOCHHTE3. Pa3znoobpaszue OpraHU3MOB-XE€MOCHUHTETHUKOB:
HUTpUUIHPYIOLTIE OaKTepuH, *Kelle300aKTepun, cepoOakTeprH, BOJIOPOIHBIE
OakTepuy. 3HaUEHUE XEMOCHUHTE3A.

AHa’pobHble opraHu3mbl. Buael Opoxenus. Ilpoayktel OpokeHuss U ux
UCIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYIUTENTN OOJIE3HEH.

AdpoOHBIE OpraHU3MBbL. DTalbl YHEPreTu4eckoro ooMeHa. IloaroToBuTenbHbIM

atan. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3BI.




2.5

2.6

buonornueckoe OKHCIEHHE, WIM KJIETOYHOE JAblxaHue. Poiib MUTOXOHIpUI B
mporeccax ~— OHMOJOTMYECKOro  OKHCHeHHs.  Llukiamueckue — peaxium.
OxuciurensHoe hochoprmpoBanue. [IpenmyiecTBa a3poOHOT0 MyTH OOMEHa

BEILIECTB Iepes aHa3pOOHBIM. Dh(HEKTUBHOCTh IHEPTETUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX
MaTpUYHOTO  CHUHTe3a.  Peanusauus  HacleACTBEHHOW — MHGOpMaIuu.
I'eneTnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpu4Hblid cuare3 PHK.
[IpyHIMIBI  TPAHCKPHIIIUUA: KOMIUIEMEHTApPHOCTh, aHTHIIAPAJLICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YcioBus 6uocuHTesa O6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B buocuHTE3e Oenka.

Opranu3zaiys reHoMa y IpOKapuoT B dYKapUOT. Peryismus akTHBHOCTH TEHOB
y npokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano). Perynsuust oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupychl — HekneTouHble OPMBI KH3HU U OOIMraTHbie mapa3utel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a60neBanus yenoBeka, )XuBoTHbIX, pactenuit. CIINI, COVID-19,

conraJIbHbIC U MCIUTITNHCKHUEC HpO6J’I€MI)I

Knerounblii 1ukn, ero mnepuoisl M perymiauusa. HMurepdaza U MUTO3.
Oco0eHHOCTH MPOLIECCOB, NMpoTeKaromux B nHTepdase. IloaroToBka KieTku K
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIAPAIIIEIBHOCTD.
Mexanusm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepasa. XpPOMOCOMHBIM HabOp KIETKM — KapHOTUN. JIMIUIOMAHBIA M
rarIouaHbI  Habopsl XpoMocoM. ['omosnoruunsie XpoMocombl. [lomoBeie
XPOMOCOMBI.

Jenenne kineTkn — MuTo3. CTaguu MUTO3a U MIPOUCXOAAIINE B HUX MPOLECCHI.
Tunsl muto3a. KaprokuHes u nuToKMHE3. bronorndeckoe 3HaueHHE MHUTO3a.
Perynsamus mutoTMYecKoro nukia KieTku. IIporpammupyemas kieTodyHas
ru0esnp — anomnros.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

Opranusm Kak OuoornyecKkas cuctTemMa

3.1

O,Z[HOKJ'I €TOYHBIC, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPraHU3MBIL.
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@opMbl pa3MHOXKEHMsI OPraHHM3MOB: Oecrojioe (BKJIHOYas BEreTaTUBHOE) U
nojoBoe. Buapl 0Oecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYIISAIHA,
(bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kieTkH, wiM ramersl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormyeckni
CMBICJI M€103a U MOJIOBOTO ITporiecca. Meio3 u ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHHU3MOB.

IIpenszaponpimieBoe passutue. I'ameroreHes y >kMBOTHBIX. llonoBble kene3bl.
OOpa3oBanue ¥ pa3BUTHE TMOJIOBBIX KieToK. CrepmaroreHe3 M OOTeHes3.
CrpoeHue mosioBbIX KieTOK. OIUIOAOTBOpPEHHE U SMOPUOHAILHOE Ppa3BUTHE
KUBOTHBIX. CrocoObl  OIUIOIOTBOPEHUS: Hapy»XHO€,  BHYTPCHHEE.
[TapTeHorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe IsarymkH). Apoonenne. Tumbt gpobnenus. OcobeHHoCTH
Ipo0JIeHUs MJIEKOIUTAIOIIMX. 3apOo/bIIIeBble JTUCTKU (racTpyisuus). 3akiaaka
OpraHoB M TKaHEW W3 3apoJbILIEBBIX JIMCTKOB. B3auMHOe BIMsAHME YacTel
pasBuBarolIerocs 3apojbiia (3MOpUOHANbHAsT MHIYKLHKA). 3akKiajgka IulaHa
CTPOEHUS KMBOTHOTO KaK PE3yJIbTaT HEpapXUUECKUX B3aUMOJECHCTBUN T'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMYHBIX (PAKTOPOB OKPYKAIOLIEH
cpensbl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuoHnanbHbiil nepuox. Ilpsimoe u
Henpsimoe pas3BuTHe. PaszButue ¢ meramopdo3oM y O€Cro3BOHOYHBIX H
IIO3BOHOYHBIX JKMBOTHBIX. bHoOnOrMueckoe 3HaueHHE NPSAMOIO U HENPSAMOIo
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoe. TUlbl pocTa )KMBOTHBIX. DaKTOPbI
perysisMu pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHUOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U 4YesloBeKa. [leprnoibl oHTOreHe3a yenoBeka.
PasmuHoxkenne u pasButHe pacreHuil. ['amerodur u cmopodut. Meiio3 B
KU3HEHHOM TIMKJe pacteHud. OOpa3oBaHue CIOp B TMpolecce Menosa.
l'amerorenes y pacrenmii. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CceMEHU. MexXaHM3Mbl pEryJslMd OHTOI€HE3a y PACTeHHUH U

JKHUBOTHBIX

Ucropust craHOBieHUST W pPa3BUTHUSI TEHETUKU Kak Hayku. (OCHOBHbIE
T€HETUYECKHE TOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIC
TEHbI, aJbTEPHATUBHBIE MPU3HAKHU, JTOMHUHAHTHBIM M PEIECCUBHBIN MPHU3HAK,
TOMO3UT0Ta, TETEPO3UroTa, YHCTas JUHUS, TUOPUIBI, TCHOTHUN, (EHOTHII.
OcCHOBHBIE METOJbl TEHETHKH: THOPUIOJIOTHYECKUN, ITUTOJOTUUYCCKHM,

MOJIEKYJISIPHO-T€HETHYECKHI




3.3

Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzaens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOTO TMOKOJIeHUs. [IpaBUIO JOMHHHPOBAHWSL.
Bropoii 3akoH MeHnaenss — 3aKOoH paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UIIOTE3a YNCTOTHI FaMeT.
Ananusupyroiiee ckpemuBanue. [IpoMexxyTouHbIA XapakTep HacjleIOBaHHUS.
Pacuennenue npu3HakoB MpU HETIOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckpernuBanue. TpeTtuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[WTONOrMYECKWEe  OCHOBBI  JUTHOPHIHOTO
CKpEIIMBaHUS.

CuemnneHHoe HacienoBaHue mnpusHakoB. Paborer T. Moprana. CreruieHHOe
HacJe0BaHUE T€HOB, HAPYIICHHE CLEIUICHHS MEXAYy I'eHaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEIENICHUs 10J1a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U rereporameTHblid nojl. ['eHernueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacrenoBanue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [IneioTponus — MHOXKECTBEHHOE JICCTBUE
reda. MHOXECTBEHHBIH amiaenu3M. B3anMonelcTBHe HeaIEIbHBIX T'€HOB.

Kommnemenrapaocts. Onuctas. [lonmumepus

3.4

B3aumopeiictBie TeHoTMMa ©  cpeabl TOpu  GopMUpOBaHUMU  (peHoTHUMA.
N3menunBoCTh Npr3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE MPU3HAKUA. BUIbI
W3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

MoudukanonHas  U3MeHUMBOCTb.  Pomb  cpensl B (pOpMHpOBaHUU
Mo uQUKaMOHHON n3MeHunBocTH. HopMa peakimu mpusHaka. BapuanmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Moau(pUKalMOHHOM
N3MEHYHUBOCTH.

'eHoTunuyeckass M3MEHYMBOCTh. (CBOWCTBA TE€HOTHUITMYECKOW W3MEHUYHUBOCTH.
Bupl reHOTUTMUECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTAI[HOHHASI.
KomOunatuBHasT W3MEHUMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHOW M3MEHYHBOCTH. POJTh KOMOMHATUBHOW N3MEHUYUBOCTH B CO3/IaHUH
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/a.

MyTanroHHas U3MEHUYMBOCTD. BUIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M UHIAYLUMPOBAaHHBIE MYTAllMU. SAepHBIE M LUTOIUIA3MAaTUYECKHE
myTaii. CoOMaTWYecKue MW TOJOBble MyTaluu. [IpudMHBI BO3HWKHOBEHUS
MyTaiii. MyTareHbl M MX BIMSHHE HAa OPraHU3MbL. 3aKOHOMEPHOCTU
MYTAIMOHHOTO Tpolecca. 3aKOH T'OMOJIOTMYECKMX PsIOB B HACIEACTBEHHON
mmenunBoctn  (H.W. Basuinos). BhesnepHas  M3MEHUYHMBOCTH M

HacJICACTBEHHOCTD
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3.6

Kapuotun uyenoBeka. MexayHapoaHas NporpaMmMa HCCIEAOBAaHHUS T'€HOMA
yenoBeka. MeToapl HM3Yy4YEHUsT TEHETMKU YEJIOBEKA: T'€HEaJOTrHMYeCKuid,
OIM3HELIOBBIH, IIUTOrCHETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKU. CoBpemeHHOE onpeaeieHue TeHOTHIIA:
[MOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C IOMOILBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS — YeIOBeKa. I CHHbIE H
XPOMOCOMHBIE Oose3Hu YyeJIOBEKa. bonessn ¢ HaclenCTBEHHOM
MPEAPACTIOIOKEHHOCThIO. 3HAYCHUE METUIIMHCKON T'€HETUKH B ITPEAOTBPALLICHUN

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeioBeka. CTBOJIOBBIE KIIETKU

JlomecTukaius U cesekuus. 3apoKIACHUE CEIEKIMU U TOMECTHKAlUU. YYeHue
H.J. BaBwioBa 0 ILEHTpax HIPOMCXOXIEHUS M MHOrooOpasusi KyJbTYPHBIX
pactenuil. Ponb cenekuuu B CO3IaHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, mTaMM. 3aKOH TOMOJIOTMYECKMX PSAIOB B HACIEACTBEHHOU
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1sl CeeKIMOHHON paOoThlI.
Metoapl ceneKuMOHHON paboThl. VIcKyccTBEeHHBIH OTOOp: MacCOBBIH H
UHAWBUIYAIbHBIA.  OTanmbl  KOMOMHalMOHHOW  cenekuuu. McnblTanue
npousBoauTeniell mo motoMctBy. OTOOpP MO T€HOTUITY € IOMOIIBIO OLIEHKU
(¢eHoTHIIa TOTOMCTBA M OTOOP 10 T€HOTHUITY ¢ IoMolkko aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/I CEJIEKIIMOHHON paboThl. PaguanimoHHbIi
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJIbTypHBIX (opMm
opranusmoB. lcrnonp30BaHME T€HOMHOIO pPENAKTHUPOBAaHUS U  METOZOB
pexomOuHanTHbIX JIHK 17151 momy4yeHust ucxoiHOro Marepuana ajsi CEJIeKIHH.
[lomyuenne nomuruionoB. BHyTpuBHmoBas rubpuansanus. bamskopoactBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsl. Vcnons3oBanue rerepos3uca B cenekiuu. OtnanéHHas
ruOpuam3aius. [Ipeononenne OGecruronusi MEeXBHIIOBBIX THOPHIOB. JlOCTHOKEHMs

CEJIEKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHU3MBI, WX XapaKTepUCTUKA. TpaaullMOHHAs OHOTEXHOJOTHS:
xye0oneyeHre, TIOMyYeHHE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINHE.
MuxkpoOuonornueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKUX TEXHOJIOTHIL.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIJIOZIOTBOPEHHE. PEKOHCTPYKILMS SMIEKIETOK M KIOHWPOBAaHHE KUBOTHBIX.
Mertoa TpaHCIUIaHTAalUHU SAEP KIIETOK.

XpoMOCOMHAasi W TeHHas WHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpynpoBaHue pekoMOuHaHTHBIX JIHK. [locTmkeHunss W mepCreKTHBBI
XPOMOCOMHOW ¥ TeHHOW WH)XeHepuu. MeaunuHCKiue OWOTEeXHOJOTHH.

Hcmonbs30BaHuE CTBOJIOBBIX KJIETOK




CucreMa 1 MHOTOOOpa3ye OpraHuIecKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasume  opraHmsmoB. CoBpeMEHHas  cuUCTeMa
opranudeckoro mupa. Ilpuniuns! kinaccupukanuu opranuzMoB. OCHOBHbBIE
CHCTEMaTUYEeCKHEe I'PYIIIbl OPraHU3MOB.

OCOoOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKIECTOUHbIE TPUOBI, OJJHOKIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble  OpraHu3Mbl.  JIBHKEHHE  OJHOKJIETOYHBIX
OpPraHu3MoOB: aMEOOHMIHOE, )KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKIETOYHBIX

OpraHu3MoOB. PaS,I[pa}KI/IMOCTB Y OAHOKJICTOYHBIX OPraHHU3MOB. Takcucer

MHOrokneTounble  pacTeHus. B3auMocBA3p  4acTed  MHOIOKJIETOYHOIO
opranusma. TKkaHH, OPraHbl U CUCTEMBI OPTAHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe uenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJAINAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHocTH cTpoeHMs, (YHKIMI M pacnojoXKeHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpaTUBHBIE OpraHbl pacTeHUH. DyHKIIMK OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BukeHrEe MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBbI
n Hactuu. [lormomenue BOXBI, YIIIEKMCIIOIO I'a3a M MHHEPAJIbHBIX BEIIECTB
pacteHusMu. J{pixanue pacteHuit. Auddysus razoB yepes NOBEPXHOCTh KIETKH.
TpancnopTHele cHucTeMBbl pacTeHU. Beinenenue y pacteHuil. 3ammra y
MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. CpeacrBa macCUBHOM M XMMHUYECKOU
3anThl. OUTOHIMIBL.

Pa3apaxuMoCTh U peryssnus y opraHu3smMoB. Pa3apakuMOCTh U pEryssnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€ BellleCcTBa M X 3HAUCHHE

MHOrOKJIETOYHBIE JKMBOTHBIE. B3aMMOCBSI3b dYacTed  MHOTOKJIECTOYHOI'O
opraHmMa. TKaHI/I, OpFaHBI N CUCTCMBI OpFaHOB MHOTOKJICTOYHOT O opraHmMa.
Opranusm kak enuHoe 1enoe. 'omeocras. TkaHu KUBOTHBIX U YeJTOBEKa. THIIbI
KUBOTHBIX TKaHEW: SNUTENUaNbHas, COCAMHUTENIbHAs, MBbIIIEYHAsi, HEPBHAs.
OcoOeHHOCTH CTpoeHHs, (QYHKIHA W paACHOJOKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPTraHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKeleTbl OAHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHbII1 1 BHyTpeHHUN ckeseT. CTpOEHUE U TUIIBI COCUHEHUS
KOCTEH.

JIBH>KEHME MHOTOKJIETOYHBIX JKMBOTHBIX. [Iutanue >kuBOTHbIX. [luTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpixanue xuBOTHBIX. KoxkHoe npixanue. XKabepHoe

M JIETOYHOE JbIXaHHE.




5.1

5.2

5.3

JIbIxaHW€e IO3BOHOYHBIX >KMBOTHBIX. DBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHHUS
JETKUX [M03BOHOYHBIX KUBOTHBIX. JlbIXaTeabHAas cUcTEMa YesloBeka. Mexanusm
BEHTWSIIMM JIETKUX Yy MTUL M MIEKONUTAONMX. TpaHCIOPT BewleCTB Yy
OpraHu3MoB. TpaHCIIOPT BELIECTB y XUBOTHBIX. KpoBeHOCHas cuctema U €€
opranbl. KpoBeHocHas  cucTtemMa  II0O3BOHOYHBIX JKMBOTHBIX. Kpyru
KpOBOOOpAIICHUs. OBOJIOLUUOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOMU
CUCTEMBI II0O3BOHOYHBIX >KMBOTHBIX. Bbinenenue y opranuzMoB. Beinenenue y
*KUBOTHBIX. CoKparuTenbHble Bakyoiau. Opransl BbiaeineHus. CBs3b IOJIOCTH
TEJa C KPOBEHOCHOMW U BBIJIEIMTEIbHON cucTeMaMu. Briienenne y mo3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M uX
IIPOU3BOIHBIE.

Pa3npaxuMocTs U perynsauus y Opranu3mMoB. PaszapaxumMocTs y OJHOKJIETOUHBIX
opranu3moB. Taxcucel. Pa3ipaxumMocTb W peryiduus y MHOTIOKJIETOYHBIX
pacteHuii. PocToOBbBIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas peryssius y MHOIOKJIETOUHBIX KHBOTHBIX.
HepBHast cucremMa u €€ oTAenbl. OBOJIOLUOHHOE YCIOKHEHUE CTPOCHHUS
HEPBHOW CUCTEMBI Y KUBOTHBIX.

Pa3paborka anropuTMoB M mporpamm uist 3Q¢GeKTUBHON (DYHKIIMOHAIBHON
aHHOTAllUM  TeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPTaHNU3MOB, paCTeHHfI, JKMBOTHBIX W YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3J0POBbLE

OpraHsl 1 CUCTEMBI OpraHoOB 4eoBeKa. OTAebl TOJIOBHOTO MO3Ta IIO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pednexropHas nayra. be3yclioBHbIE U YCIIOBHBIE
pednexcsl. I'ymopasibHas peryiasiuusi M SHJOKPUHHAs CHCTEMa >KMBOTHBIX U
qenoBeKa. JKene3pl 3HIOKPUHHOM CUCTEMBI U X TOPMOHBI. JlelficTBHE TOPMOHOB.
B3anMocBs3p HEpPBHOH M 3HAOKPUHHOW cucTeM. [ 'mnoranamo-runogusapHas

cuctema. Pednekc u pednekropHas ayra. besycinoBHbIe B yCIOBHBIC pedIeKChI

3ammTa opranusma ot 6osne3nei. ImmyHHas cuctema denoBeka. KieTouHbiit u
rYMOpaJbHBIA HUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuuecKuii
UMMyHHUTET. Teopusi KIOHaJIbHO-CENEKTUBHOrO uMMmyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KpOBCHOCHaH cucremMa u eé OpTaHBbI. Cep;[ue, KPOBCHOCHBIC COCYAbI U KPOBb.

Kpyru kpoBoobOpamenus. Pabota cepaia u e€ perynsius

5.4

Hpixanue yenoBeka. Jluddy3us ra3oB depe3 MOBEPXHOCTh  KIETKH.
JpixaTenpHasg cucTeMa 4esoBeka. JlpIxaTrenbHas MOBEPXHOCTh. Perymsuus

nbIXaHus. [[prxaTenbHbie 00bEMBI




5.5

[IumeBapurenbHas cucreMa 4denoBeka. OTAenbl MUIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Keye3bl.  BHYTpUIIONOCTHOE M BHYTPUKIIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbyakmonupoBanue HedpoHa. OuibTpalus, ceKpelus 1 00paTHOE BCaChIBAaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIJACJIICHU. O6p330BaHI/Ie MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIoBeKa: MblmedHas cucteMa. CKeleTHBIC MBIIINBI 1 UX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHNS KOCTEN
Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

OpomonmonHass Teopus Y. JlapBuna. Ilpenamnocbulku  BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JiBuokymiye cuibl 3Boitonuu BUAoB 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HACJEACTBEHHAas HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIM U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuaterTnaeckoi Teopun 3Bomonuu (CTI). HedrpansHas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLIMOHHAs OMOJIOTHs. 3HaUe€HHE IBOJIOLUOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tomynsnus kak 3JIeMEHTapHas €AMHMLA 3BOJoUUU. COBPEMEHHBIE METOJbI
OLIEHKH T€HETHUYECKOTO Pa3sHOOOpa3Msi U CTPYKTYphbl MOmyisiuuid. V3meHeHnue
reHooHAa MOMYJSALUU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOpbl (JIBMXKYIIME CHIIBI) 3BOMIONMHA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciydaiiHble
HEHANpaBJIEHHblE HW3MEHEHHUs 4YacTOT ajuleedl B momymauusax. O¢¢ekr
OCHOBATEJIS. Murpanuu. M3onmsaupa  momyssiui: reorpaduyeckas
(mpocTpaHCTBeHHas1), OMoaoruyeckast (pernpoayKTUBHAS).

EcrectBeHHbIii 0oTOOp — HampaBisitouii  ¢akrop sBomonun.  Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYIIMHA, CTaOMIU3UPYIOLIUHN, pa3phIBArOIIMMA
(nu3pyntuBHbIi). [TonoBoit oT6Op.

IIpucnocoOaeHHOCTh ~ OpPraHU3MOB ~ Kak  pe3ylbTaT  MHKPOIBOIIOIUH.
Bo3HukHOBEHHE  NpHUCIIOCOONEHWM y  opraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobiaeHuit y opranuzmMoB. OTHOCUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpasoBanume Kak pe3yibTar
MUKPOAIBOJIONMH. M30omsmus — kioueBoil daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIOWIU3AITHS,

rubpuan3anys). JJTuTeIbHOCTh 3BOTIOIMOHHBIX TTPOIECCOB.




6.3

MexaHu3Mbl (HOPMUPOBAHUS OHOIOTUYECKOTO Pa3HOOOpasHs.

Poinb 3BOMIOIIMOHHON OMOJIOTHUHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
Onopa3HooOpasusi. MUKPOIBOIIONUS U KOIBOJIOLHUS MApa3sUTOB M MX XO35EB.
MexaHnu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHHsI MaKpO3BOIONHHU. [laeoHTOIOTHYeCKHEe METOIBI U3yYCHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpadudeckue MeTo 1pl H3y4eHus FBooLUH. CpaBHEHHE (IIOpPHI U (hayHBbI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Bunsr-sanemMuxu
Y PEITUKTHIL.

OMOpPHUOIOrMYECKUE M CPaBHUTEIbHO-MOP(OIOrMUECKUe METOAbl H3YUYECHMUS
HBOJIONUH. |'eHeTHYeCKre MEXaHU3MBl IBOJIOIMHA OHTOTEHE3a W TIOSBICHUS
OBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M aHAJOTMYHBIE OpTaHBI
PynumenTapable  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl  HW3YYeHHsS  DBOJIOIHH.
I'omosnoruuynsie reHsl. COBpeMEHHbIE METO/Ibl OCTPOCHUS (PUIIOT€HETHUECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH 1 IBOJIOIHS TEHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBuia) SBoJONMH. HeoOpaTuMocTh SBOIOLMH.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIFOIIMH

6.4

Hayunble rumore3bl NpPOUCXOXKJIEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMmusa.  JloHayyHble  TIPEACTAaBIECHHS O  3apOKIACHUM  JKM3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOKICHHUS JKM3HH M €
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IponcxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.

OcHOBHBIE 3Talbl HEOPraHUUECKOW »BoitoK. [lnanerapuas (reomorudeckas)
HBOJIONMUSA. XUMHUYECKass 53BOMIONMA. AOHUOTeHHBI CHHTE3 OpraHMYeCKUX
BemecTB u3 Heopranmdeckux. Ombpir C. Mmmnepa u I'. IOpu. O6pa3oBanue
nonumepoB u3 MoHoMepoB. KoanepsaTHas runore3a A.M. Onapuna, runoresa
nepsuyHoro OynboHa J[x. XonneitHa, reHetnueckas rumote3a [. Mémiepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emnm u Metoasl €€ u3ydeHus. Vckonaemble OpraHU4eCKUE OCTATKH.
I'eoxpononorust u e€ mMetoabl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornyueckas 1mkasa: 0HbL, Apbl, HEPUOBL, JTOXH.

HaganpHble 3Tansl opraHnyeckoi sBoonud. [losBaeHre U 3BOMIONMS IEPBBIX

KJIETOK. DBOJIIOIHS MeTabonu3Ma. Bo3HUKHOBEHUE IEPBBIX 3KOCHUCTEM.




CoBpeMeHHbIE MHKpOOHbIE OWOIJIEHKM Kak aHajor IepBhIX Ha 3emie
coobmiectB. CTpomaronuTsl. [I[poKaprOTH U 3YKapUOTHI.

ITpoucxoxaenue sykapuor (CUMOMOreHe3). DBOJIIOLHMOHHOE MPOUCXOXKIECHHE
BApYCcOB. IIponcxokaeHue MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHME
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHHd. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixox pactenuii Ha cymy. [losiBieHne CHOpOBBIX pacTeHU U
3aBoeBaHne MMH cymu. CemenHble pacTeHMs. lIpoucxoxkneHue LBETKOBBIX
pacTeHui.

OcHOBHbBIE ATambl 3BOJIIOIUM KMBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TunoB. IlepBrie Xopa0BbIe )KUBOTHBIE. JKN3HB B BOJE. DBOIIOLUS I03BOHOYHBIX.
[Mpoucxoxnenne ampubuit u pentumii. [IporcxoxaeHne MICKOTMUTAOINX H
ntul. [lpunnun xmrodeBoro apomopgosza. OcBoeHHE OECIO3BOHOYHBIMU U
II03BOHOYHBIMU KMBOTHBIMU CYILIH.

Pa3BuTHe %u3HN Ha 3emJIe 110 3paM U IEPUOAAM: apXeH, IPOTEPO30H, N1aJIe030H,
Me3030H, KaiiHo30il. OOmas XxapakTepuCTHKa KJIMMara U TIe0JIOTMYECKUX
npoueccoB.  IlosiBieHMe W pacuBeT — XapaKTEpHBIX  OPraHU3MOB.
VYrneobpa3zoBaHue: €ro yCIOBHs U BIMSHUE HA Ta30BbIN cocTaB aTMochepsl.
MaccoBble BBIMMpaHUSI — JKOJOTMYECKHE KpHU3HChl mpouuioro. [IpuumHbl 1
CIIEICTBUSL MAacCOBBIX BhIMUpaHUIl. COBpEMEHHBIN 3KOJOTUYECKHI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoasl aHtpomnonorud. CTaHOBJIEHHE
MPEACTABJICHUI O MPOUCXOKACHUH UeoBeKka. COBpEMEHHbIE HAYYHbIE TEOPUH.
CxoacTBO yenoBeka C KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHHUE YEeIOBEKa.
CBuzerenbcTBa  CXOACTBA  4eEJIOBEKa C  JKUBOTHBIMU:  CPaBHUTENIbHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTHYECKHE, (hU3M0IIOTO-0MOXUMHYECKHE,
noBegeHyeckue. OTiMuUMg 4YelloBeKa OT JKUBOTHBIX. [IpsAMoOXokaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIIOTE€HEe3a: OMOJIOTHYECKHE, COLUANIbHBIE.
CooTHo1IeHrne OMOTOTHYECKUX M COITUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJIUM AHTPONOTeHEe3a. ABCTPAJONUTEKH — JBYHOTHE MPEIKU
monel. YenoBek yMenbld, NEpBbIE HM3TOTOBIEHUA OpyAMil Tpyna. Yemosek
MPSIMOXOJISAIIUNA W TIEPBBIM BBIXOJ JIOJeH 3a mpenensl Adpuxu. Yemosek
reienpoeprekuii — o0Imul MPeIoK HEeaHJEPTaIbCKOTO YeIOBEKAa W 4YeJOBeKa
pa3symMHOro. YenoBeKk HEaHAECPTAIbCKUNM Kak BHUJ JIIOJEH XOJIOJHOTO KIMMATa.
YenoBek pa3yMHbBI COBPEMEHHOTO THIIA, JCHUCOBCKHUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 32 MpeneiaamMu AQpuki.




DBOIIIOLUSL COBPEMEHHOI'O 4YeJoBeKa. EcTecTBeHHBIM OTOOp B MOMYISALHUAX
4enoBeKka. MyTalmoHHBIN nporiecc U noauMopdusm. TlonyasroHHbIE BOJIHBL,
apeiid reHoB, Murpanus 1 «3(p@(eKT oCHOBATENs» B MOMYJISILUAX COBPEMEHHOIO
YeJI0BEKA.

UYenoseueckue pacel. [loHatne o pace. boisbmme packl: eBponeouaHas
(eBpasuiickasi), aBCTpaJIO-HErpoujHasi (dKBATOpUAlIbHAsl), MOHTOJIOUHAS
(a3uarcko-amepukaHckasi). Bpems u nmyTtu pacceneHusi 4eaoBeKa IO IJIaHETe.
EnuncTBO yenoBeweckux pac. HayuHas HecOCTOSTENBHOCTh —pacHu3Ma.
[TprucnocoOIeHHOCTh 4YeTOBEKa K pa3HBIM YCIOBUSM OKPYXKAIOWIEH Cpesbl.
Bnusinue reorpaduueckoit cpenbl W apeiida reHOB Ha MoOpdonoruio u

(bI/ISI/IOJ'IOFI/IIO YCJIOBCKA

OKOCHCTEMEI U Mpucynmue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosoruu. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konoruu. IloneBble HaOMOAEHHUA. DKCIEPUMEHTHI B 3KOJOTMH:
IpUPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY>KaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX neictBusa. Knaccupukarms
9KOJIOTMUECKUX (aKTOpoB: abuMoTHUYECKHEe, OWOTHYECKHE, AaHTPOINOIEHHBIE.
OOme 3aKOHOMEpPHOCTH JAEUCTBUS 3Kojoruueckux Qaxrtopos. IlpaBuio
munumyma (K. [mnpenrens, FO. JIn6ux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue akropsl. CBET Kak 3KoJoruueckuit gpakrop. JleiicTBue pa3HbIX
YYacTKOB COJHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKUE TPYIIIBI
pacTeHM M JKMBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUrHajbpHas poJib CBETa.
DOTONEPUOIU3M.

Temnepatypa kak »skojoruueckuil ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [IoHKUI0TEpPMHBIE U TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okomornyeckuit (akrop. IlpucnocoOnenuss pacteHHil K
MOJ/IepXKaHUI0 BogHOro Oamanca. Kiaccudukanus pacTeHHid M0 OTHOILIEHUIO K
BoJie. [Ipucnocobenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAs, IOYBEHHas,
rilyOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMHUYECKUe
0CcOOEHHOCTH cpell OOMTaHUs OpraHu3MoB. lIpucrmocoOiieHus OpraHu3MOB K
KU3HU B Pa3HBIX CPENAX.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE U
roauyHblie pUTMBIL. [IprcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUAM

YCJIIOBUU KU3HU.




XKuznennsie popmbl opranu3moB. [lorsTue o xu3HeHHOH (opme. JKU3HEHHbIE
(OpMBI pacTeHUM: JEPEeBbs, KYCTAPHUKHU, KYCTAPHUYIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: THPOOHOHTHL, FEOOMOHTHI,
a’poOnOoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢akropbl. Buasl OHOTHYECKHX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XHUITHIYECTBO, CUMOMO03 U ero ¢opmbl. [lapasutusm, koomnepanus, MyTyallu3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJACHCTBUsA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTHYECKMX B3aUMOJCWCTBUI Ui CYIIECTBOBAHUS OPraHU3MOB B cpele

obutanus. [I[pUHINITT KOHKYPEHTHOTO UCKITIOUSHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTHKH MOMYsuu. [lomysiiust kak Onosioruyeckas
cucrema. Pois HEOTHOPOAHOCTH cpeibl, GU3NIECKUX OAPHEPOB M OCOOCHHOCTEH
OHMOJI0THH BUAOB B JOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIHI.
OcHOBHbIE TMOKa3aTeNM NOMYJISLUUU: YUCIEHHOCTh, IJIOTHOCTh, BO3pAcTHAs U
MOJIOBasg CTPYKTYypa, pPOKIAAEMOCTb, IPUPOCT, TEMI POCTA, CMEPTHOCTb,
MUTpaLUs.

DKoJyioruueckasi CTpykTypa nonyisauud. OneHKa YHUCIEHHOCTH MOMYJISLUH.
JvHamuka nomysasiuuu U €€ peryssinvs. buoTnyeckuii noTeHuUaI MONyJIsIUH.
MogaenupoBanre JAWMHAMUKK monyisinud. KpuBble pocTa YHMCIEHHOCTH
nonyssauuu. KpuBble BbDKUBaHUA. Perynsius 4MCIeHHOCTH MOIMYJSIUN: POJIb
(akToOpoB, 3aBUCAIIUX W HE 3aBUCSIIUX OT TUIOTHOCTH. OKOJOTHUECKHE
cTpareruu BUJOB (I- u K-ctparerun).

[TonsitTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenp dkosiornyeckor HumM JIx.M. XatumHcoHa. Pazmepsl 3KoJoru4eckon
Huw. [loreHnmaneHas U pealn30BaHHas HULLIN.

Bung kak cucrema mnomynsuuid. Apeanbl BUIAOB. BHUIBI M HMX JKW3HEHHbIC
CTpaTeruy. 3aKOHOMEPHOCTHM  TIOBEICHUS WU  MUTpalMid  KUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOIHBIX BUIOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBS3uM Mexay
opraHuzMamu B OuolieHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHATIBHBIE OJOKM OPraHU3MOB B HKOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre Henu u CeTH.
Abuotnyeckue 010ku 3kocucteM. [louBsl U MBI B 3xocucreMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B DKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KOCUCTEMBL. buomacca u npoayKuus. DKOJIOTHYECKHE
MUPaMUbI YUCell, OMOMACChI U SHEPIHH.

HamnpapneHHble 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKlieccuu. [lepBuuHble 1

BTOPUYHBIC CYKOCCCHMU W UX TMPUYUHBIL. AHTpOHOFCHHLIe BO3II€I>'ICTBPISI Ha




cykneccun. KimmakcHoe cooOmectBo.  buopasHoobpasume ©  TOJNHOTA
KpYrOoBOpPOTa BELIECTB — OCHOBA YCTOMUMBOCTU COOOIIECTB.

[IpuponHble 3KocHCTEMBI. AHTPOIOI€HHBIE HKOCUCTEMBI. ATpPO3KOCHCTEMA.
ArpoueHo3. Paznnuust Mex 1y aHTPOIIOI€HHBIMU U ITPUPOIHBIMHU SKOCUCTEMaMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa
u (dayna. CunHanTponmszamms TOpPOJACKOH ¢ayHbl. buonorumueckoe u
XO35IIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpPOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B YKOCHCTEMAX.
[TepeHoC PHEPIrUM U BELIECTB MEXKTY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpraHM3MOB, MOMYJSIIMM M 3KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX H

AHTPOIIOI'CHHBIX BOSﬂeﬁCTBHﬁ

7.5

buochepa — oOmeruranerapras o00oyiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyliecTBoBania ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKupoe BeriecTBo Ouochepsl U ero PyHKIIHH.
3aKOHOMEPHOCTH cymecTBoBaHUsl Ouocdepbl. OcobeHHOCTH OHOChEephl Kak
rnobanpHOM  SKOocucTeMbl. J[uHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OMOreOXMMHUYECKHE ILHKIBI (yrieponaa, as3ora).
PurmuaHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh OUochepsl. [lonsitue o 6Guome. OCHOBHBIE OMOMBI CYIITH: TYHIpA,
XBOMHBIE Jieca, CMEIIaHHbIE W HIMPOKOJHMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MYyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTenbHBIA W
KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U (QYHKIUS KUBBIX CHUCTEM, OLIEHKA UX PECYpPCHOr0 MOTEHIHAIA U

O6uochepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MMPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpenbl. OXpaHa Bo3yXa. 3arpsi3HEHUE BOIHOM CpeIbl.
OxpaHna BOJHBIX pecypcoB. Pazpynienue noussl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENBbHBIA M KUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansemble mnpupojHsie Teppuropuu (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TNPUHIUIBl YCTOMYMBOIO Ppa3BUTHS 4YEJIOBEYECTBA W MPUPOJIBI.
PamonanbHoe  MPUPOAONONIB30BAHME M COXpAaHEHHE  OHOJIOrMYecKOro

paszHooOpa3ust 3eMiau




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

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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