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HOACHUTEJBHASA 3AITUCKA

[Iporpamma mo yueOHOMY mpeameTy "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHusMm GI'OC COO npodusbHbie yueOHbIe
NpeAMEThl, H3ydyaeMble Ha YriayOJEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0mmiero oOpa3oBaHUS U
MPU3BAHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
oO1uM, cpefHuM npodecCUOHATBHBIM U BRICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
WHTEpeca K KOHKPETHOM O0JIACTH HAyYHOI'O 3HAHUA, CBA3aHHOTO C OMOJIOTHEW,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeactaBieHue o 1eIu
W 3aJa4ax HU3ydeHHus ydeOHoro mpeameta «buonorus» Ha yriyO0J€HHOM YpOBHE,
ompenenser o0sA3aTeabHOe (MHBapUAHTHOE) TIPEAMETHOE COJACpP)KAHHUE, €ro
CTPYKTYpHpPOBAaHHME II0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0OCOOEHHOCTEN oOyyJarommxcsi. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3y4€HHEM OUOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETo
oOpa3zoBaHus, Oyarojaps dYeMmMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJIeyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOrO
MBIILIEHUS, IPECTABICHUH O 310pOBOM 00pa3e )KM3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOILICHHS K OKpY>Karolleld mNpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTUU TakKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buosnorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4€OHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYarolIMXCsl IO OCBOCHHMIO COJIEpPKaHUS
OMOJIOrMUecKOro o0pa3oBaHMs Ha yPOBHE CpEAHEro o01iero oopa3zoBaHusl.

VYuebnsiii mpeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriiyOsieHre 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYISIPHON U



KJIETOYHOW OMOJIOTHH, SMOPUOJIOTHH U OMOJIOTUH PA3BUTHS, TEHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
OWojornyeckoro  oOpa3oBaHMs B By3aX W OpraHU3alUsIX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHSI COCTABIISIET CUCTEMaA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJYy4YarOT pa3BuThe. Tak,
pacuiMpeHbl U YriayOJeHbl OHOJOTMYECKUE 3HAHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAJHOTO U IIOMCKOBOIO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTHPHI IS MOCIETYOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsbl 1o y4yeOHOMYy mnpeamery '"buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHU.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpa3us mianeTsl. Tak, B 10 kiacce u3ydarorcs
OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMXcsi MO OOTaHHUKE, 300JI0TMH, aHAaTOMUH,
¢dbusunonoruu yenoeka. B 11 kiacce u3ydaroTcsi I3BOIONMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii npeamer «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOCHUE
o0yJaroIuMHUCcs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYUYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCIJIEIOBAaHMUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUS M TOJJEPKAHUS HHTEpeca oOydarolmuxcs K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMSI U Pa3BUTHS
TOM WJIK MHOM 00J1aCTH OUOJIOTMH, BKJIaI0M OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

[enb uzydenus: yueOHoro npenmera «buonorus» Ha yriyOJéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHoN o0macTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yray0iaEHHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CISIYIOUINX 3a1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIus, BUA, OMOTeo1eH03, Oroctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaloMIMXCd C METOJaMH TIO3HAHUS >KUBOW TMPUPOJIBI:
UCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEJILHOTO TMPOBEJICHUS OMOJIOTMYECKUX HCCIICIOBAaHUN B
nabopatopurn W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJiIcHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; T0JIb30BaThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHMBOJIMKOMW; YCTaHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpY’XKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKpY)KAlOIUX  JIIOJIe; OOOCHOBBIBaTH W COONIOJATH  MEPbI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEJUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECCE 3HAKOMCTBA C BBLAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHMOJIOTHM, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOT0 UCCIICIOBAHUS, IPOBEACHUS DKCIIEPUMEHTAILHBIX UCCIICIOBAHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTAHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPHUPOC B
IEJIOM U K OTJIETBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTHUECKOM,



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

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdepsl), COXpaHEHUU COOCTBEHHOI'O 3JIOPOBbSI M  310POBBS
OKpyXXaromux Jojned  (cobmiomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEIHEBHOM KU3HU;

CO37aHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NoCJIeAyIOUEMY TPO(PECCHOHATBHOMY CaMOOIPEAEICHUIO, B COOTBETCTBHH C
WH/IUBU Ty AIbHBIMU UHTEpPECaMH U MOTPEOHOCTAMHU PEruoHa.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTHMH Ha YTiIyOJIeHHOM
YPOBHE CpeIHETo 00Imero oopasoanus, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOy4YeHUs OUOJOTUH
OCYIIECTBIISIETCS. ¢ YYETOM CHElU(pUKH €ro COJEp KaHWs U HaINpaBJIECHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsaX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

O0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHLCKUX PabdoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHM.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojornueckue HAyKd U HU3y4yaeMmble HUMHU  IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHOJIOTHUH.

3HaueHre OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, U. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3y4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

VYpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJSIDHBINA, KIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMma CyIiecTBOBAHMS
Marepun. Hayku, n3yyaronire >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aIUU.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. llondarue o 3aBucuMou u
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsitue BHIOOpKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TpPHU3HAKU KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BAaHUE AJII TPOBEICHUS HAOTIOACHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DJIEKTPOHHBI MUKPOCKOID»,
«HMcTtopus pa3BUTHS METOAOB MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «UM3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomatorpadusi, snekrpodopes, auddepeHuaIbHOe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Boga u € poJib Kak paCTBOPUTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAHHUHU KIIETKH,
TEIUIOperyiauru. MUuHepanbHble BEIIeCTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue mnonumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oeika, NenTHIHAas CBsI3b. BTopuYHAas, TpeTUYHas, YeTBEPTUYHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
O0mmii T1UIaH CTPOCHHS W (PU3UKO-XUMHUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbsHO-THAPOGOOHBIE cBOMicTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYIIPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynsl AT®. Makposprudyeckue cBsizu B moiiekysne ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyaue nykneosuompugocpamol (HT®P). CexBenuponanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptperst: JI. [Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinn, O©.
Conrep, C. [Ipy3unep.

Junarpammel: «PacnpeneneHne XMMAYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabnuupel u cxembl: «llepuoguueckass Tabiuila XUMUYECKUX JJIEMEHTOBY,
«CTtpoeHue MOJIEKyJIbl BOIbD, «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O06opynoBaHue: XUMUYECKasl TOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapyxkeHHE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKIUi».

JlaGopaTopHasi padora «VccinenoBaHue HyKJIEHMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOIIEHO32aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKapuOTHUECKOM KieTkH. [1mazmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckoil MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: macCcuBHbIN (Auddy3usi, ooneruéHHas
mud¢y3us), aKTUBHBINA (NMEPBUYHBIA W BTOPUYHBIA AaKTHBHBIA TPAHCIOPT).
[Toymponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronuto3. Jk301uTo3. Kietounas crenka. CTpykrypa U QyHKIIUU
KJIETOYHOW CTEHKH PaCTEHUM, TPUOOB.

[uromnasma. [{urozomns. [utockener. JIBuxkenne nurorasmbl. Opranou bl
kieTku. OiHOMeMOpaHHbIE OPTaHOUIBI KIETKH: dHomazMatudeckas cetb (JI1C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MATHUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIx kineTok. Kierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHIPHUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (GyHKIMHA MHUTOXOHJpuM U rmiactul. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI (POTOCUHTE3UPYIOMIHUX 3YKApHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmel. MBbIIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpoQuUIAMEHMamMu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGosouka siapa, XpOMAaTHH, KapUOILJIa3Ma, SAPBIIIKH, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
Mparcnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJeTKW», «CTpoeHHEe  pacTUTENbHOW  KJIeTKn», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopuass pabora «M3ydyeHue CTpOEHUSI KJIETOK Pa3IUUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX).

IpakTnueckas padora «/3ydyeHue IBMKEHUS IUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreTudeckoe obecnedeHue KieTku: mnpeBpauieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTaJIUu3aToOpoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CretoBas u TeMHOBast ¢aszpl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. llpogykTUBHOCTH (poTOCUHTE3a. BiusiHue pa3andHbIX PaKToOpoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPULUPYIOIIKE OaKTepuH, >KeIe300aKTepuu, CepoOaKTEepuH, BOJOPOAHbBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Bugsl Opoxenus. IIpoaykTel OposkeHUS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpTaHU3MBI. Oransl JHEPTETUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszvl. [lpenmymiecTBa a’poOHOTO myTH OOMEHA
BEIIECTB Mepes aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

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

JlabopatopHasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTaaasbl)y.

JlabopaTtopnasi pabGora «/3ydeHne (HEpMEHTATUBHOTO pACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus U peaju3anus eé B KIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUNAPALICTLHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomul 2enog. Perynsuns 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obaxkmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHsbie 3a00sieBanus YenoBeka, »)kMBOTHbBIX, pactenuil. CITN/, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CmMpYKmMypHuix buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbii cunres JIHK — perumkanwma. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Temomepsl u

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

JHenenue kietku — MuTo3. CTaauyu MUTO3a U MIPOUCXOSIIINE B HUX MPOIECCHI.
Tunbl Muto3a. KapuokrHe3 u HIUTOKUHE3. brosiornueckoe 3Ha4eHUe MUTO3a.

Perynanust MutoTHuecKoro Imukia KieTkd. [IporpamMmmupyemasi KieTo4dHas
rudeb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «L{ugposas
KiemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JlemoHcTpanuu

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocomy, «Permmkamus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JIyKay.

JlabopaTropnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlaGopaTopHnasi pabota «HaOmoeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GpyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACITEIPHOCTH OJTHOKJIETOUYHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBbIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
npotucthbl. KoioHuanbHbIE OPraHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHAas1, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKIHUH U
PacCIIOIOKEHUA TKAaHEH B OPraHaX pPacTCHUM.

TkaHU JKMBOTHBIX M YE€JOBEKA. THIBI KMBOTHBIX TKAHEW: SIUTEJIMAJIbHAL,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMHA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. Hapy:kHbIl 1 BHYTpeHHUH ckeneT. CTpOEHHE U THIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yrieKUuCIoro raza i MUHEpaabHbIX
BellecTB  pacreHusmu.  [Iutanme  kMBOTHBIX.  BHyTpumosioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. lInmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMHU JIETKUX y NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrum KpoBooOpalieHus. BOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CUCTEMBbI MTO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisiums.

Brinenenue y opranusmos. Beizenenue y pacteHuil. BeigeneHnue y )KUBOTHBIX.
CokpatutenbHble Bakyosqu. Oprasbl BblaeiieHHs. OuiabTpamus, CEKpeuus u
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl pPaOOThl OpraHoB BbiAeleHUs. CBS3b
IIOJIOCTH Te€ja C KPOBEHOCHOM M BBIICIMUTEIBHOM CHCTEMaMHU. BplaeneHue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. Ctpoenne u (pyHKITMOHHPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celeKTUBHOro uMmyHutera (I1. Opnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHl Opranu3MoB. Posib BpoxkIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ peryisius |y OpraHmsMoB. Pasgpaxumocts y
OJTHOKJIETOUYHBIX OpraHu3MoB. Takcuchl. PazapakuMocCTh U peryisiuus y pacTeHUN.
PocTroBble BelllecTBa U X 3HAYCHHUE.

HepBHas cucremMa u peduekTopHas peryysanus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIMIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisinus W >HAOKPUHHAs CUCTEMa JKUBOTHBIX M YEJOBEKa.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU M 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojiopocin», «baktepum», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBOM IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEeKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHUCTEMA, «Koxay, «MplleuHasi ~ CHUCTEMay,
«BoigenutenbHas cucteMa», «IHIAOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«mmynuter»,  «KuiieuHonosioctHeie», «(Cxema  TNUATaHUA  PACTEHUI»,

«KpOoBE€HOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPO€HHE THUAPH»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmbikatomuxcs»,  «HepBHas  cucrema  nrtuny», «HepBHas — cucrtema
MJIEKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKpOIIpENnapaTbl TKaHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU



HACEKOMBIX, WTJIOKOXHUX, KUBBIE K3EMIUIAPhl KOMHATHBIX PACTEHUH, repdbapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
0o0opyI0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB MoJ AecTBUEM (HepMEHTOB, 000pyAOBaHUE JIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3JIUYHBIX )KHBOTHBIX.

JlaGoparopHasi pabora «l/3ydueHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «l3ydyeHue TKaHEe sKUBOTHBIX).

JlaGopaTopHnasi padora «3ydyeHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHSA OpPraHu3MoB: Oecronoe (BKIJIIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS: I[OYKOBaHHE,  CHOPYJIALIMS,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe paszmuHoxkeHue. [lonoBele KieTkW, WM rametsl. Meno3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. KpoccnHrosep. buosornyeckuii cmMpiCi
M€i03a M IIOJOBOro Impouecca. Meio3 W ero Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BUTHE. I'aMeTOreHes3 y )KMBOTHBIX. [10JI0BBIE JKETe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHnes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHs — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKOMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHATbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUS HKUBOTHOTO Kak pe3yibTaT HEpPapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BrusiHue Ha 5MOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButne x)uBOTHBIX. [locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. Pa3zButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOIro
pa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOPHOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U uesoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IIMKJIe pacTeHnid. OOpa3oBaHue CIOp B Ipolecce Meiio3a. ['amerorenes
y pacteHuil. OmIoJOTBOPEHNE U PA3BUTHE PACTUTEIBHBIX OPraHU3MoOB. J[BOiHOE
OILTIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHn3MBl pETYISIAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpauu

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

Tabmunpl u cxemsl: «BereraTuBHOE pa3MHOXKeHHUE», «Tumel Oecronoro
pa3sMHOXKEeHUs», «Pa3zMHOXKEHME XIIaMHIOMOHAIb, «Pa3MHOXEHHE JBIIIECHBI,
«PazMHOXeHue ruapb», «Meio3», «XpoMmocomely, «I['amerorenes», «CtpoeHue
AWLEKIETKH M cliepMaro3onaay, «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe n
HempsiMoe  pas3BuTue», «Pa3Butue wMmaickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkw», «JlBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUN,
«CTpoeHune cemMsH OJHOIOJIBHBIX U JABYIOJIBHBIX PAaCTEHUN», «KU3HEHHBIN LUK
MOPCKOM KamycCTbl», «  KU3HEHHBIN UK MXa», « KM3HEHHBIA LIUKJI MATOPOTHUKAY,
«OKW3HEHHBII [IUKII COCHBI».

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpenapaThl SHULEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHSA JIATYIIKIY.

JlaGoparopHasi padora «l3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MUKpOIIpenapaTax».

IlpakTnueckass padora «BbisBIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITI03BOHOYHBIX )KMBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS M PA3BUTHUS TEHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pabots H. K. Konsiiosa, H. . BaBunogsa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®unmmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MOHATHS U CUMBOJIBI. | OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAs JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI ~ TEHETHUKU:  THOPHUIOJIOTMYECKUN,  LUTOJOTHYECKHH,
MOJIEKYJISIPHO-T€HETUYECKH .

JleMmoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnunp! u cxeMbl: «MeTobl TeHETUKI, «CXEMBI CKPELLIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT TE€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIuIeHUs NPU3HAKOB. LluTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanuzupytoiee ckpemuBanue. [[poMeKyTOUHbIN XapaKkTep HacleIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemurBanue. Tpetuit 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CuerieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMhu. XPOMOCOMHas
TEOpHUsI HACIIECICTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAEICHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoB, CHETUIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucremMa. [lenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tomumepus.

['eHEeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOJIOTHYECKUX  TPOIIECCOB, TOBEICHUS UM  KOTHUTHUBHBIX  (DYyHKIUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMmoHCcTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHanu3upyrouiee CckpelmuBaHue», «HemomHoe QOMUHUpPOBaHHEY,
«ClemieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun uenoBeka», «Kapuotun ngpozoduiby, «Kapuotunm nOTHULBDY,
«MHOX€eCTBEHHBIN ajIenu3m», «B3aumMoaeicTBUE T€HOBY.

OOopynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rHOpUIOB TIEPBOTO TIOKOJICHWSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJAEIb A



JEMOHCTPAllMM CLEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3ydueHue pe3yapbTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUSA Yy IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
Moau(pUKaIMOHHOW M3MeHYnBOCcTH. HopMma peakiuuu npusHaka. BapuannoHHBIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTH. Mei0o3 W TMOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.

MyTanmonHass W3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  WHAYUHPOBAaHHbICE MyTalMu. fnepHbie U
HUTOIIa3MaTuYeckue MyTtanud. CoMaTUYecKUe U MoJoBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOTO Ipollecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHoM u3MenunBoctu (H.U. BaBunoB). BHesnepHas W3MEHYMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMmoHCcTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuet u  cxeMbl: «Buasl u3meHumBocTH», «MoaudukanuoHHas
U3MEHYHUBOCTDY, «KomOnHaTHBHAs W3MEHYHUBOCTHY, «Meios,
«OnonoTBopeHuey, «I'eHeTnueckre 3a001eBaHus YeaoBeKay, « Buapl MyTarmiiy.

OOopynoBaHue: XKUMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAN(PUKAIMMOHHON M3MEHYMBOCTU. llocTpoeHue BapHalMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW.



IIpakTuyeckas padora «Myrtanuu y apo3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuka 4yesioBeKka

Kapuotun denoBeka. MexayHapoaHas IporpaMMma HMCCIEIOBaHUS T€HOMA
4yejaoBeKa. MeToJbl  M3YYEeHMsI TEHETUKHM  4YEJIOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIYJISAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONpPEAEICHUE F€HOTHIA!
MTOJTHOTEHOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. | eHHbIE U XPOMOCOMHBIC
Oosie3HU dYenoBeka. boyie3HW ¢ HACIEeNCTBEHHOM IPeapacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUCHUH T€HETUYECKHUX
3a00eBaHUN 4YenoBeKka. MeauKOo-TeHETHYECKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIE
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] T€HETUKH
yesjoBekay, «I'eHeTnyeckue 3a00JIeBaHUS YETTOBEKaY.

IpakTnuyeckas padora «CocTaBIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o I[leHTpax mOpOUCXOXKIEHUS W MHOT000pa3vs KyJIbTYPHBIX
pacteHuid. Ponb cenekuuu B CO3JJaHNU COPTOB PACTEHUN U TTOPOJI )KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. W. BaBumnosa, ero 3nHaueHue Jjis CeIESKIIMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1Y AJIbHBIM. Dranbl KOMOWHAIIMOHHOMN CCJICKIIUU. HUcnriTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHINY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITYy ¢ moMoulbsio aHanu3a JJHK.

M CcKyCCTBEHHBIM ~ MyTareHe3 KaKk  METOJI  CCJICKIMOHHOW  paOoThI.
PanyanOHHBIN U XUMUYECKAW MYTareHe3 Kak MCTOYHHUK MYTALUN y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHanTHBIX JIHK 17151 ostyueHust iCX0JHOTO MaTepuaia Jjisl CeeKIUH.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTpuBuaosas rUOpUIN3aIINS.
brmuskoposcTBEHHOE — CKpemuBaHue, wWid  WHOpuauHr.  HeponctBeHHOE
CKpelIMBaHue, Wid ayTOpuAWHT. ['erepo3uc u ero mpuuuMHbl. Vcmomb3oBaHme
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecrutiogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITUN PACTCHUI U JKUBOTHBIX. «3e1éHas
DEBONIOYUAN.

CoxpaHeHure U U3y4eHUE TeHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpanwenue u YynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yedax VIAVYUleHUs
Cyuecmeyomux U co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 6 MOM YUCIe C
NPUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHUL, NepedosbiX Uoeli U
NepCneKmuBHbIX MexHOoI02ULL.

JleMoHCTpauA

[Toptpersr: H. W. Basunos, U. B. Munuypun, I'. [. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Actaypos, H. bopnoyr, /I. K. bensies.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuin, «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«MeTtoapl cenekiuny, «OtnanéHnas rudbpuauzanus», «MyTtaresesy.

JlabopaTopHasi pabdora «/3yueHue copTOB KyJNbTYpHBIX PACTEHUN U MOPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3yyeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IKeKkypeusi «OCHOBHBIE METOIbI U JOCTHUKEHUSI CEJEKIMU PACTEHUU U
KHUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WUCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEeKThI, HCIHOJIb3yeMble B OWOTEXHOJIOTHUH, — KJIETOYHBIE U TKAHEBBIC
KYJITYPBI, MUKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOIyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIeNME. Mukpoouonornueckuii cuntre3. OOBEKTH MHUKPOOHOJOTUYECKUX
TexHonorui. [Ipon3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounas uHxeHepus. Meroapl KynbTypbl KJIETOK M TKaHEW PAaCTCHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJICKUUH pacTeHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHAbHBIX U NOJUKAOHANbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.



Texnonoz2uu 0300posieHus, KyITbmusupo8arus U MUKPOKIOHATLHO20 PAZMHOICEHUS.
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpoMOCOMHass W TeHHasg WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JIOCTHKEHHUSI ¥ TEPCIIEKTUBBI XPOMOCOMHON ¥ TEHHOW MHXKEHEPUHN. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas mudponas menununa. [T1P-
JUarHocThka. MeTaOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBeKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbi. VCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxeHepuss g pa3pabOTKU
(dbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKadoIauHra
JUIS PELICHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKLIMH C LENbI0 00€CredeHUs] KOMOMHHPOBAHHOU
3amuThl OT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «l/cnoap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
pOU3BOJCTBEY, «Kiterounas naxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOB.

Ikckypeusi «buoTexHonoruss — BaKHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE 3BOJIONMUOHHBIX INpeACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBr>Ky1IMe CUITbI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BbICOKasi NHTEHCUBHOCTD
pPa3MHOXEHUST OpraHM3MOB, HAcCJEICTBEHHAass M3MEHYMBOCTh, Oopbba 3a
CYLLECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuntrerndeckor teopun dBomtonnu (CTD). HelTpanbhas
Teopusi 3Bomtonuu. CoBpeMeHHas JBOJNIOLMOHHAS  Ouoyiorusa. 3HauYeHHE
HBOJIIOLIMOHHON T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. apsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuib! u cxembl: «Cucrema sxuBoit mpupo/ sl (1o K. JIunuero)», «Jlectauna
XUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHUs MPUCTOCOOTICHUN Y
pacTeHull U )KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «®opmbl O0pbObI 3a CyIIECTBOBAHHEY,
«Iloponbl romyOei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«CxeMa COOTHOLICHMS ABWKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKEHHS
CUHTETUYECKON TEOPUH 3BOJTFOLIHI.

Tema 2. MuKkpo3BoIIOLMA U €€ pe3yJIbTAThI

[Tonyssanps Kak 3JIEMEHTapHas €IMHULA 3BOJOLHHA. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiinuid. M3meHeHue
reHooH/a TMOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJICHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyJIALUAX. DPPEKT OCHOBATEIIS.
Ippexm bymouinounozo eopaviuika. CHudicenue 2eHemuyecko2o pa3HooOpa3usL:
npuyunsl u creocmsus. llposenenue s¢pgpexma opetigha eenog 68 6OILUWUX U MATLIX

NONYIAYUSAX. Murpanumu. N3onsauus MIOITYJISLIUI: reorpaguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTHUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMWA, CTAOWJIM3UPYIOIIUNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HuKHOBEHKE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}O3bl U UANOAIANITALIUH.
[Tpumepsl TprcnocoOIeHUH y OpraHu3MoB: MOpP(hOIOrHiYecKkue, PU3n0I0rH4ecKue,
onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ynibTar
MUKpPO3BOJIIOIMU. M3omsamus — kiaoueBoil (aktop BupooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE)» (monumIonIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl (OpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpA3u .



Posib 3BOMIOLIMOHHON OHOJIOTHH B pa3paboTKe HAyYHBIX METOJ0B COXPAHEHUS
Oonopa3zHooOpaszusi. MUKpPOIBOJIOIMUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (OPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuA

[Toptpetsi: C. C. YUerBepukos, 2. Maiip.

Tabmuel 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BaiinOepray, «IBuxyiue
CWJIbl ABOJIIOIUNY, «IKOJIOTHYecKass M30JSAUs MONYJIAIHUi ceBaHCKOU (openny,
«I"eorpaduueckas U301 TUCTBEHHULIBI CHOMPCKOM U IMCTBEHHUIIBI 1Ay PCKOiD»,
«ITonmynsIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema neicTBUA
€CTECTBEHHOTO 0TOOpa», «DopMbI O0PHOBI 32 CYIIIECTBOBaHHEY, «IHIyCTpHAIbHBIII
MenaHusM», <«OKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipegynpexnaronias OKpacka >MXUBOTHBIX», «PU3HOIOTUYECKUE
apantaiuny, «l[IpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTENIBHOCTBY,
«Kpurepuu Buaa», «Bunapl-nBoiHuKN», « CTpyKTypa BUaa B npupoae», «CrnocoObl
BHU1000pa3oBanHus», «I'eorpadruueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«DKOJIOTUYECKOE BUA000pa30BaHUE BUAOB CHHUIL, «l[lomumimouasl pacTeHHiD»,
«KamycTHOo-peneunblit THOpHUITY.

OO6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUI U
3Bepel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJIECHUM, Yydelia ITUILl U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUid OJM3KUX BHJIOB, OOpPA30BaBIIMXCS PA3NUYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

JlabopaTtopuass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIOUMs U €€ pe3yJabTaThbl

MeTtonbl  M3ydeHHS MaKpOl3BOMIOLMHU. [lajmeoHTOnOrMyeckue MeTO[bl
u3yueHus: HBomonuu. Ilepexonueie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue meTonapl u3ydeHus sBomonuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepUKOB W OCTPOBOB. buoreorpaduyeckue obnactu 3emiu. Buasbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONOrMYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMHU. ['€HEeTMYeCKMEe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbI.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUYEHUS IBOIIOLUU. [ OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTallUX U 3BOJIIOLUS FTEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyuUi.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

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

Tabnuubl U cxembl: «DUIOr€HETUUECKUN Psifl JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Creronedansy,  «PuHunoduthl»,  «CeMeHHBIE
nanopoTHUkm», «buoreorpaduueckue 30HBI 3eMin», «Jpeii KOHTHHEHTOBY,
«Pemuktbl»y, «HauanbHble CcTaguu SMOPUOHAIBHOTO PA3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIIpaBJICHUS 3BOJIIOIUNY, «O011IHe 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUIGKIIUU, TrepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPTraHU3MOB, MYJISIKU TOMOJIOTUUHBIX, aHAJOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHE )KU3HA HA 3emJie

HayuHble TUNOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpenCcTaBlI€HUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >kM3Hu U aCTPOOHOJIOTHS.

OcHOBHBIE JTaInbl HEOPraHUYECKOU JBOJIIOLIU Y. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHnyeckux BemecTB n3 HeopraHndeckux. Omeir C. Mumrepa m I'. Opm.
Oo6pazoBanue nmoaumepoB u3 MmonomepoB. Koanepsatnas runoreza A. M. OmapuHa,
runore3a mnepBuyHoro OynboHa JIk. XongeiHa, reHeTHdeckass rumoTe3a [
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'unOepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emun u MeTobl €€ n3ydeHus. FickonaeMble OpraHu4eCcKue OCTATKU.
['eoxpononorust u e€ meroapl. OTHOCUTENIbHAs U AOCOIIOTHAsI T€OXPOHOJIOTHS.
['eoxpoHOIOrMYecKas IKajaa: 30HbI, 3Pbl, IEPUOJIBI, SITOXH.

HavanbHbie 3Tamnbl OpraHMYecKOM HBOIOUMU. [losiBieHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue syKapuoT (CUMOUOTEHE3). DBOTIOLNUOHHOE TPOUCXOKACHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOUYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE A3Tallbl 3BOJIOLMU BbICIINX pacTeHUi. OCHOBHBIE apoMOP(O3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpouncxoxaeHrne BETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHA KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwinil. [IpoucxoxnaeHne MICKONUTAIOINX U
ntui. Ilpunnun kimrodeBoro apomopdos3a. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBeHne 1 paciBeT XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHUE:
€ro yCJIOBUS U BJIIMSIHUE HA ra30BbIA COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6GuopazHooOpasusi Ha 3emIe.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JeMmoHcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnannanuanw, JI. [Tactep, 1. 1. Meunukos, A. U.
Omapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHHUIO CaMO3apoKIeHUs *Ku3HuW», «Cxema ombiTa C. Muinepa, ['. FOpwu»,
«JTamnbl  HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosorMyeckass  IIKajiay,
«HauanpHble 3Tanbl OPraHMYecKo 3BONMIOLUNY», «CxeMa 00pa30BaHMS 3YKAPHOT
nyTéM cumoOunorenesa», «Cucrema X uBoW mnpupoab», «CTpoeHue BUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOMUTHY, «OIHOKIETOUYHBIE BOJOPOCIINY,
«MHoOroKeTouHble  BoAopocan», «Mxuy», «llamopoTHukmn», «l'onocemMeHHbIE
pacteHus», «Opranbl IBETKOBBIX PacTEHUID, «CXxeMa pa3BUTHS JKUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmmey, «Kumeunonomnoctueie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«IItney, «Miekonurtarommuey, «Pa3BuTue )xu3HU B apXeuckoun spe», «Pa3zButue
)KU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BuTHE KU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuyeCcKOro Mupay.



O6opynoBanue: repbapuu pPACTEHWN Pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HACEKOMBIX, BJIKHbBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, UydeJia IITUI] U 3BEPEH, KOJUICKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSKM OPraHUYECKUX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onsiToB Muiiepa—
KOpu 1o n3y4ennio abMOTEeHHOTO CHHTE3a OPTaHUYECKUX COSTMHECHHH B IEPBUIHON
aTMocdepe».

JlabopaTtopnasi padora «/3yyeHue M omnMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUi
Pa3HBIX OT/CIIOBY.

IIpakTuyeckas padora «3yueHue oCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHune yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3a7a4 aHTPOMOJIOTUHN. METO Ibl aHTPOTIOJIOTHH.

CraHoBjieHHE TPEACTaBICHUM O MPOUCXOXKJICHUM YEJIOBEKA. PenurunosHbie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.
CBujeTenpcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hU3100r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyus 4enoBeKka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOIOrHYecKUe, COllUalbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTPOIOreHe3a. PaHHHME YenoBeKOoOOpa3Hbie 00€3bsSHbI
(TIPOKOHCYJIBI) M PAaHHUE MTOHTHBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JMOIe. ABCTPaJONUTEKN — JABYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbld, MepBbIe
M3TOTOBJIEHUS OpYAul TpyAa. UeloBeK NpAMOXOISIIMN U IEPBbIA BBIXO/T JIOICH 32
npenensl Appuku. YenoBek reitienb0eprekuii — o0Omil npeiok HeaH 1epTaabCKOro
YeJIOBEKa M YEJOBEKa Pa3syMHOTo. UeNOBEeK HEaHAEPTAIbCKUUA KAaK BHJ JIIOACH
XOJIOJIHOTO KJjiMMaTa. YesoBeK pa3yMHBId COBPEMEHHOIO THIIA, JEHHCOBCKUU
YeJIOBEK, OCBOCHHWE KOHTUHEHTOB 3a mnpenenamu Adpuku. IlameoreHetuka u
najeoreHoOMHKa.

DBOJIONNS COBPEMEHHOTO dYenoBeKka. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTanvoHHbIN Tiponiece u moauMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(pQPeKT oCHOBATENs» B MOIMYJISIUIX COBPEMEHHOTO
YEI0BEKA.



Yenoseueckne pacel. IloHarne o pace. bosbmme pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpYXKaloleH Cpebl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJISAIUA. broconuanbHble MCCIEIOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOIIOLUH OMOJIOTMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

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

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHbDY, «CKeNneT uenoBeKa U CKeJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BIKYILIME CUJIBI AHTPOIIOTE€HE3a», « IBOJIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcrpamonurek», «UYenosek  ymenslid», «Yenosek
NpSAMOXOASIIMI, «JlenucoBckuil yenoBek» «Heanaepranbipdy, « KpoMaHbOHIB,
«IIpenku yenoBeka», «ITanbl 3BOJIOLNHN YEIIOBEKa», «Packl UeioBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TPEAKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTHH C
MU(DOJIIOTUYECKUMU U OHMOJEHCKUMHU CIOKE€TaMHU IPOUCXOXKACHUS 4YEJIOBEKa,
¢dororpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yepera 4eJI0BeKa U Yepera MUMIIaH3€e, MOJENb KUCTH YEJI0OBEKA U KUCTH IIMMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne O0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
4eJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeI0BEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKpY Kawoulei cpeaoi

3apoxaeHue U pa3BUTHE dKoJoruu B Tpyaax A. 'ymOonbara, K. @. Pynwe, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenbl U 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAyKAMH.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3IKOJIOTHH:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKPY KaIoIIeH Cpe/bl: TOKAIbHBINA, PETUOHAIBHBINA U TJI0OATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C OMpUpoaor. DPopMHpOBaHUE
HKOJIOTUYECKOMN KYJIbTYPbl U HSKOJIOTHYECKON rPpaMOTHOCTH HACEICHHUS.



JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl u cpega 00MTAHUA

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEUCTBUS dKojJormueckux (paxrtopos. IIpaBuno munumyma (K.
[lInpenrens, FO. JIubux). TosepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢akrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYACTKOB COJIHEYHOT'O CHEKTpa HAa OPTaHU3MBI. DKOJIOTHYECKHUE TPYIIIbI
pacTeHUd M >KUBOTHBIX [0 OTHOLICHUIO K cBeTy. CuUrHajgpHas poJib CBETA.
DOoTONEPUOIU3M.

Temneparypa kak nskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢aktop. IlpucnocoOnenuss pacteHuili K
nojJiep>kaHuio BojHOoro Oananca. Knmaccudukaius pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucrniocoOneHust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIITHAs, MOYBEHHA,
rIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefl oOuTaHusi opraHu3MoB. [IpucrnocoOneHus opraHu3MoB K )KH3HU
B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguyuHbie pUTMBL. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBHM KU3HMU.

Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHOM popme. XKu3HeHHBIE
dbopMbl pacTeHHl: JEpeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBBHI,
OJIHOJIETHHE TpaBbl. JKu3HEHHBIE (HOPMBI )KUBOTHBIX: TUIPOOUOHTHI, T€OOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue hakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cCUMON03 u ero (opmel. [lapasutusm, koorepaius, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJecTBUs  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJACMCTBUN JUIsl CYILIECTBOBAHMS OpPraHU3MOB B CpeEle
obutanus. [I[pUHIMT KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmunpl 1 cxeMmbl: «Okosornyeckue (akTopsl», «CBETOBOM CHEKTPY,
«ODKOJIOTMYECKNE TPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TeIIOKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XHUBOTHBIE», «DHU3MOJIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MoOB», «bHOJOrMYecKkne pUTMBIY,
«OKusnennsle Gpopmbl pacTeHU», «KU3HEHHBIE (OPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIUCTBEHHOTO Jecay, «IKOCHCTEMAa XBOWHOrO Jjeca», «llemm nwuranusy,
«XWIIHAYECTBOY, «ITapasutuzm», «KonkypeHuus», «Cumouo3y,
«KommeHncanmzmy.

O6opynoBanue: repbapund pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOaprn U KOJUIEKIUHU TEIJIONOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydella MTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl NaHHBIX TPYIH, KOJJIEKIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpenax,
repbapun MU KOJUICKUMH PACTEHMH M IKUBOTHBIX, OOJIaJalOUIMX YepTamu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (OpPM, KOJUIEKIUHU
KUBOTHBIX, YUYACTBYIOIIUX B Pa3JIMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopnass padora «BbIsiBIeHHE TMPUCTOCOOTICHU OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUH U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOIYJIA MK

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOIMYJISILHH. [lonynsauust  Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOruU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpPbI
nonyJjsinuid. OCHOBHBIE TIOKa3aTenu NOMYJSUUU: YHUCIEHHOCTb, IIJIOTHOCTD,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXKIAeMOCTb, MPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckasl CTpykrypa nomyJssinud. OLeHKa YUCIEHHOCTH MOIYJISLUH.
JluHaMyKa MOMyJsIqUU U €€ perysasuus. bHoTHYecKuii NMOTEHIHMA MOMYJILUH.
MonenupoBaHue JMHAMUKY ronyssnuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUA. Peryssnus YUCIEHHOCTH MOMYJISALMNA: pojib (PaKTOpoOB,



3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Huime BUaa. MectooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Huy. [loTeHnnanbHas U peaau30BaHHAsl HUILIN.

Bun xak cucrema nomyisuui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JleMoHCTpauA

[Toptper: k. . XaTunHCOH.

Tabmumbl u  cxembl: «OKOJOTHYECKHE XaPAKTEPUCTHKU  IOMYJISIIANY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiuum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysiqun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repbapuu pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOneHust CEeMsiH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu Mexay
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. x. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJIYIEHThl, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJIOKHU
skocucteM. [10YBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENM SKOCUCTEMBI. bruoMacca 1 mpoAyKIus. DKOJIOTHUECKUE
nUpamMUIbl YUCesl, 0MOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTEHHbIC BO3JICUCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. bropazHooOpasue u nmoiaHoTa Kpyropopora
BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmemvl Mopeti u
oKeanos. Ixocucmemvl MyHOp, 1€co8, cmenell, nyCmblHb.

AHTPOTIOTEHHBIE JKOCUCTEMBI. ATpO’KOCHCTEMA. ATpoleHo03. Paznuuusd
ME3K]ly aHTPOINIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpoOJACKoW QayHbl. buonormdeckoe wu
X035CTBEHHOE 3HAUYECHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEKHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TIOMYJISIIIMA U KOCHUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll Pa3HbIX MUN08 Ha CYOOP2aHU3MEHHOM,
OpP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030elcmausi. MeTo0IoTHs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMoHCTpauA
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CtpykTypa  OmoleHo3a»,  «OKocHcTeMa

HIMPOKOJUCTBEHHOTO Jiecay, «DKOCUCTeMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHBIC
IpyIIBI OPraHU3MOB B SKOcHUCTEME», « KpyroBopoT BelecTB B akocucteme», «Lenu
nuTaHus (macTOWIHAs, JACTPUTHAsS)», «DKOJOTMYECKas MUpaMuja YHCEID,
«OKonorudeckas mupamMuia OMOMacChl», «IDKOJIOTHUECKAs MUpaMUa dHEPTUNY,
«O0pazoBanue 6osoTay, «llepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOCe
noxkapa», «KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTem».

OO6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUI U
3Bepeid, repObapuu KyJIbTypHBIX B TUKOPACTYIINX PACTCHUH, aKkBapUyM KaK MOJIEITb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpazusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypcusi «IKCKypcHsl B TUIIMYHBIN OuoreoiieHo3 (B ayOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJI0JbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcusi «IDKCKYpCHUsl B arposKocHCcTeMy (Ha MOJie WIM B TEIUIMYHOE
XO3SIHCTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buochepa — oOmennanerapHas 000Jiouka 3€MJIM, TJI€ CYIIECTBYET WU
CyllleCTBOBaJa kM3Hb. PazBuTHe npejacraBieHuit o ounocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. JKuboe
BeIeCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH OHMOCchepbl Kak
rII00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEII[ECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH SIBICHUH B
ouocdepe.



3oHanbHOCTHL OHMochepsl. [TousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMENIAHHbIE W UIMPOKOJMCTBEHHbIC JI€Ca, CTEIMH, CaBaHHBI,
MyCThIHU, TPOIMUYECKHE JIECa, BEICOKOTOPhs. KiuMar, pacTUTEIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIX QyHKIUH.

JleMoHCTpanun

[Toptpetsl: B. 1. Bepuanckuii, 2. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmm», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoma B mpupojie»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymmmy, «KinMarnuaeckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupoxkonucTBeHHbIM
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponuueckuid gecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OIIafA cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arps3HeHre BO3AYIITHOM cpebl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOIHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3meHeHne Kinnumara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
PaCTUTENILHOTO W >KMBOTHOTO MHUpa. OCHOBHBIE MNPUHIUIIBI OXPaHbl MPUPOIBI.
Kpacubie xuuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJIOBEUYECTBA U IMPUPOJBL.
PannonanbHOE  MPUPOJONOJIB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpasust 3emiu. OOIME 3aKOHOMEPHOCTH TJI00ABHBIX HJKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TOCIIECTBUA.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvol, obecneyugarowjue O00CmMyn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U Ikocucmem. OcHogbl
sKopeadbuIumayuyu dKocucmem U Ccnocooos 060pvOLl ¢ OUONOBDENCOCHUSIMUL.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCEM.

JdeMoHcTpanuu

Tabnuibl 1 cxeMbl: «3arpsiz3HeHne atMocepbi», «3arps3HeHue TuaApochepb,
«3arps3uenue nouBb», «[lapaukoBbIit AadhexT», «Oco00 OXpaHseMbie TPUPOTHBIC
TeppuTOpun», «MOAENIH yIpaBIsIEMOTO MUPaAY.



Ob6opynoBanue: Qororpaduu OXpaHIEMbIX pacTeHH U >KUBOTHBIX KpacHoi
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBmuBaeT TpeOOBaHUS K peE3yjibTaTaM OCBOCHHUS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHKE OOYYaIOIIMMUCS POCCHICKOM
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIMN pPa3BUTUS OUOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS DKOIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TIAHBbI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KyJbTYPHOMY HACJIECIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE peain3alii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

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



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOU NEATEILHOCTH MPHU CO3TaHUH YISOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATEIBHBIX 3a1a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKIEHUM CIHOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON Ipak IaHCKOW WIEHTUYHOCTH, TATPUOTU3MA,
YBA)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NMPOIUIOE M HACTOSLIEE
MHOT'OHALIMOHAJIBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM IPUPO/IBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

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

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

ITOHMMAaHKUE YMOLUOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOBI U €€ LIEHHOCTH;



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

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JESITEIBHOCTB;

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

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYXarOUIEH CPeIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pEeLIeHHUS;

CHOCOOHOCTH UCTIOIB30BATh IPHUOOPETAEMBbIE MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS T[pU peHIeHHH MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHUS B MPUPOJE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPE OKPYKAIOLIECH MPUPOJHOU
cpene, yMeHHe IMPOrHO3UPOBAaTh HEOJIArONPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TPAKTUUECKON JIESITEIIbBHOCTH SKOJIOTUYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHMUE SI3BIKOBOW M YHUTATENbCKOM KYJIBTYpbl Kak CpelIcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
GbopMHpPOBaHUU PALMOHATIBFHOTO HAYYHOT'O MBINIJICHUS, CO3JaHUU IE€JI0CTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOiemM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OMOJIOTHH,

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUpPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIIOYEHUS HAa OCHOBE HAy4YHbIX (PAKTOB H
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAy4YHOW JAESTEIbHOCTH, TOTOBHOCThH OCYIIECTBIISATH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy»
BKIIIOUAIOT: 3HAYUMbIE i1  (OPMHUPOBAHUS MHUPOBO33PECHUS OO0YUYAIOUTHXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpPAa H CHCNU(PUKY METOIOB TO3HAHUSA,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SIBJIICHHE, MPOIECC,
CHCTeMa, Hay4YHBIA (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHKE, HAOIIOICHNE, U3MEPEHHUE, DKCIIEPUMEHT U IPYTHUE); YHUBEPCATbHBIE
y4eOHbIE JeHCTBUS (MMO3HABATEIbHBIC, KOMMYHHKATUBHBIC, DPETYJSITUBHBIC),
obecrieunBaromme GopmMupoBaHue QyHKIIMOHATPHOW TPAMOTHOCTH M COITMATBLHOM
KOMIETCHIIMM  OOYYaromIMXCs; CIIOCOOHOCTh  OOYYaroIMXCS  MCHOJIb30BaTh
OCBOCHHBIEC MEXKTUCIUTIIMHAPHBIC, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl [MO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JICHCTBUA,
peryJsiTUBHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHUBEpPCAJIbHbIMH yueOHBIMU NMO03HABaTeJbHBIMH
AEeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE IeHCTBHUS:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OHMOJIOTHYSCKUX TMOHATHH (BBIICIATh WX XapaKTepHBbIC MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpENCNATh 1ETU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCITIOJIb30BATh OMOJIOTUYECKUE MOHSATUSA JUIsl O0BsICHEHUS (DAKTOB U SIBICHUN
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS;

MPUMEHSTH CXEMHO-MOJIEIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBS3€H W OTHONIEHWH B M3yYaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
UCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl ¢ YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSIX PEAIHOT0, BUPTYaIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIE€ATENBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIHOMY IMOMCKY METOJOB PELICHUS TPAKTUYECKUX 337124, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEelIeHUs, HAaXOAUTh apTyYMEHTHI U1 10Ka3aTeIbCTBA CBOUX
YTBEP>KJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH PUOOPETEHHBIH OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpeylaratb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIUPOBATH 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Omosornueckor MHGOPMAIH, HEOOXOAMMOM TSI BBHITTOJTHEHHS YICOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPYy aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Ononornyecko HWH(POPMAIMEH: TPUMEHATh XHUMHUYECKHe, (PU3HUECKHE U
MaTEeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (OPMYJIBI, abOpeBHAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaeHne yHHBEePCAIbHBIMIA KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o0mmenne:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJTHEHUS IpeajiaraeMou
3a/1a4d, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTH IMO3HUIMN APYrUX YYACTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHMs, TOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEHUS JIPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraThb CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUN YUeOHOM 3a1a4H;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 UJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacnpenensiTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

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

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UJIs BBIABICHHS NpOOJNEM U HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEINOYTECHUH;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LEISIM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUS MO HUX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;



3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NESATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaTBl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorus» Ha yrIyONE€HHOM YpPOBHE OpPHEHTHPOBAaHbI Ha OOecreyeHue
npodmibHOrO  OOydeHmst  oOydvaromuxcst  Owonornu. OHHM — BKIIIOYAOT:
cneruuyecKkue i OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIIPETAIMN U TIPEOOPa30BaAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAaKKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPaXaTh:

chOpPMHUPOBAHHOCTh 3HAHUA O MECT€ U pOJM OHOJOTHU B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  palluoOHaJIBLHOTO
PUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIQJICHUE CUCTEMOM OWOJOTUYECKUX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJIsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, xpomocoMHast Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MIOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUsI, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJIOrMYECKUX PSOOB B HACIEICTBEHHOU
n3meHunBoctu H. M. BaBuiiosa), npuHIMMIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIOICHUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUHN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTEHMM, JKMUBOTHBIX, 4YEJIOBEKAa, IIPOIIECCOB IKUZHEACATEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIAWBUIYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
GyHKIUSIMHE, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M UX (YHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U UX
GyHKIMUSIMHE, MEXKIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXIY 3TaraMmu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHAIBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISIBJISATh OTIMYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniaTb OMOJIOTUYECKUE 33Ja4H, BBISBISATH NPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJYYCHHBIX PE3YJIbTATOB,;

YMEHHE BBINOJHATH JIA0OPATOPHBIE M NPAKTHUECKHUE padOThl, COONIOAATH
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh WX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HWCCIEIOBaHUS, aHATU3UPOBATH IOITYYCHHbBIC
pe3yNbTaThI U A€NIaTh BBIBOJIBL;

yMEHUE Y4acTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIbHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HA  YYECHHUECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHYECKHUE AacCTeKThl COBPEMEHHBIX HCCIEIOBAaHUI B
o0acTv GMOJIOTUHU U MEAUIMHBI (KJIOHHPOBAHUE, NCKYCCTBEHHOE OIUIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyayiied mnpodeccruoHanbHOU
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOI'0 XO34KCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIiayOIsTh MO3HABATENIbHBIHI
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OHOJIOTMYECKOro 00pa3oBaHUsT B OpraHU3alUsAX CpPEIHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpenmeTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO Tipeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MIPUPOOIIOIH30BaHUS, U B (HDOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEeNIeNICHUs] M TOHUMAHHUE CYIIHOCTA OCHOBOIIOJATaloUX OHOJIOTMYECKUX
TEPMHHOB W TOHATUN (BHI, 3KocucTeMa, Omocdepa), OHOIOTHUECKUE TEOPHH
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsX u HampaBieHusx sBomtonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabimieBoro cxoxacrsa K. M. bapa), npaBuna (munumyma lO. JIuOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJaMM  HAy4YHOrO  IO3HAHWS,
MCIIOJIB3YEMBIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIEHUE, SKCIIEPUMEHT), CIOcOO0aMu BBISABICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIU3UPYIOIICTO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOpA, aJUIONATPUUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUs,
BIIMSHUSL  JBUXKYIIMX  CWUJ  DBOJIIOIMM  HAa  TeHO(POHH  TOMYJISIIIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTaHaBJIMBaTh B3aUMOCBS3M MEXIYy TMPOILECCAaMU SBOJIOINH,
JBIDKYIIMMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHEHTAMU Pa3IMYHBIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYMUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHus, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aWMOCBSI3€M  OpraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

yMEHHE WCIOJIb30BaTh COOTBETCTBYIONIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPEJIbl OOUTAHUS, €AMHCTBA



YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHEHHWS MHOTo00pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOIBI M UECTIOBEUYECTBA;

yMEHHUE penaTh OMOJIOTUIECKUE 3a4a91, BHISABIISTh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBICHUSMU, ETaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOATH
npaBuiIa mpy paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPATh WX OSKCICPUMEHTAIHLHBIMH
cpenacTBamMH, (GOpPMYyIUPYs IeJb HUCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
PE3YJIBTATHI U JCNATh BBIBOJIBL;

yMEHHE Y4acTBOBAaTh B y4eOHO-UCCIIENOBATEILCKOW pPaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEJCTABIATh  TOJYYEHHBIC  PE3yJbTaThl HAa  YYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX Mpea0TBpAICHUSI
r100albHBIX U3MEHEHUN B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
JESTSIIBHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOH30BAHNSI, METUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIIyOJIATh ITO3HABATEIBHBI WHTEpPEC, HANpaBICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/t Konrposbnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI pecypenr
1 buonorus xak Hayka
2 JKuBble crcTeMBI U UX H3yUYCHHE
3 buosnorust kinetku 0.5
4 XuMHYecKasi OpraHu3aIus KJICTKA 10 1
5) Crpoenrne u GyHKIUHU KICTKA 8
5 OOMeH BelecTB U NpeBpalleHne YHEPTUHU B 9 1
KJIETKE
; Hacnencrennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — HayKa 0 HacCJIEeICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buorexHonorus u cuHTeTHYECKas OMOIOTUs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 3apoxIeHUE U PA3BUTHE IBOJIOIIMOHHBIX 4
NpeCTaBICHUN B OMOJIOTHH
Mukpo3Botonus U €€ pe3yJibTaThl 14 2
Maxkpo3Bosronus 1 €€ pe3yabTaThl 6 1
[TpoucxoxaeHue u pa3BUTHE )KU3HU HA
4 P 8 P 15 1 15
3emuie
5 [TpoucxoxaeHue yenoBeka — aHTPOIIOTEHES 10 1 1
DKOJI0rusg — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 9 1 1.5
DKOJIOTHS BUAOB U TOMYJISIAN 9 0.5
DKos0rUs coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 brocdepa — riobaibHas SKOCUCTEMA 6 1
11 YenoBek U OKpyrKarolas cpeaa 6
12 PesepBHOE Bpemst 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 7.5




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

buosnorus xak KOMIUIEKCHAsI HayKa U KaK
4acTbh COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBafl opraHu3anyi )XKUBbIX CUCTEM

HcTropust OTKpPBITUS U U3YyYEHUS KIIETKU.
Knerounas reopus

Metoasl MOJNEKYJISIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
«3y4eHune MeTo10B KIIETOYHOU
6uonoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
neHtpudyruponanue, [1L[P)»

XUMHYECKUHA COCTAB KJIIETKU

0.5

MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX
Ouosoruyeckas poib

Opranuyeckue BeecTBa KIeTKH —
6enku. JlabopaTopnas pabora
«OG6Hapy>xeHHe OETKOB ¢ TOMOILBIO
Ka4eCTBEHHBIX PEAKIIHID)

0.5

CgoiicTBa, K1accupuKanys U GyHKIUNA
0enKoB




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YTJII€BOJAbI

11

12

13

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

Hyxkneunosbie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTraHU3MOBY

Crpoenue u pynkuuu ATO. [lpyrue
nykieosuarpudocharsr (HTD)

0.5

14

CexsennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15
16

MeTto/1bl CTPYKTYpPHOU OMOIOTHH

TuIel KJIE€TOK. HpOKapI/IOTI/I‘ICCKaﬂ KJICTKa

17

18

19

CtpoeHnune dyKapruoTUYECKON KIIETKH.
[IpakTuueckas pabora «3yuenue
CBOICTB KJIETOUHOI MeMOpaHbI»

IToBepXHOCTHBIN anmapar KJIeTK!
OxHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.
[IpakTuueckas padora «M3ydyenue
JIBU)KEHUS LIUTOIUIA3MbI B PACTUTENIBHBIX
KJIETKaX»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTAHOMIBI KJIETKH:
MUTOXOHJIPUH, TUIacTU L. JlabopaTopHas
pabota «VccnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX

0.5

21

HememOpaHHbIe OpraHOubl KIETKU




22

Crpoenue u GyHKIUH 1Ipa 1

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuot. JlaboparopHas pabora
«/3y4yeHune cTpoeHus KJIETOK pa3InYHbIX
OpPraHU3MOBY

AccuMuISIIMS U JUCCUMWIALUSA — JBE
CTOpOHBI MeTaboau3Ma. Tunbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«3y4yeHune KaTaauTU4eCKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTHUBHBIN XapaKkTep peakuui

KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas

pabora «3yuenue pepMeHTaTUBHOTO 1
paclIerIeHusl IEPOKCUAa BOJIOPOJa B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe mporeccoB pOTOCHHTE3A U 1
XEMOCUHTE3a»

0.5

30

AHas’poOHBIE OpraHu3Mbl. Buibr
6poxxenus. JlaboparopHas paboTa
«CpaBHeHHe MpoIeccoB OpOKEHUS U
JIBIXaHHSDY

31

AspoOHBIEC OpraHU3MBbI. DTarbl
SHEPreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakuum MaTpuyHOTO CHHTE3a
TpaHckpunUs — MAaTPUYHBIA CHHTE3
34
PHK
35 TpaHcasus u e€ Tarbl
36 KoaupoBanue amuHokucior. Ponb
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuoT u
JYKapHOT
38 MoutekysipHbIE MEXaHU3MBbI SKCIIPECCHH
TCHOB Y 3YKapHOT
Bupycsl — BHekIeTOUHbIE (HOPMBI KU3HH
39 u obnuraTHble napa3utsl. [IpakTuyeckas 0.5
pabota «Co3manue MOJEIN BUPYCa»
40 BupycHsle 3a00neBaHus yeloBeKa,
JKUBOTHBIX, PACTEHUH
41 Hanorexnonoruu B 6Moa0ruu u
MEUIIIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cuntes JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpEnapaTax»
45 JleneHue KJIeTKU — MHUTO3
46 Tunel kneTok. Kapuokuses v IUTOKUHES. 05

JlaGopaTtopHnas pabora «Habmronenue




MHUTO32 B KJIETKaX KOHYMKA KOpEIlIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perysiius AKU3HEHHOIO LUKIIA KIETOK

48 Opranu3M Kak eIuHOE 11eI0e

49 Tkanu pacrenuii. JJaboparopuas pabora 05
«3y4yeHue TkaHel paCTCHUN '
TkaHU )KUBOTHBIX U Y€JIOBEKA.

50 JlaboparopHnas pabota «M3yueHue Tkanen 0.5
KUBOTHBIX)»
Oprassl. CHCTEMBI OpPTraHOB.

51 JlaboparopHas pabota «3yuenue 0.5
OpPTraHoOB I[BETKOBOT'O PACTEHUS

52 Ormopa Tenia OpraHu3MoB

53 JIBuKeHMe OpraHu3MoOB

o4 [Intanue opranu3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U
YeoBeKa

58 TpaHCcOpPT BEIIeCTB y OPraHU3MOB

59 KpoBeHoCHas cucTeMa o3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4eoBeKa




PazgpaxxumocTs 1 perymsnus y

63
OpPraHU3MOB
64 I'ymopanpHast peryisnus 1 SHIOKpUHHAs
cHCTeMa KUBOTHBIX M YeJIOBEeKa
65 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB
66 [TonmoBoe pazMHOXKEHHE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas padora 05
«HM3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpEapaTax»
69 WnauBuyansHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3aksajika OpraHoB M TKaHEeH U3
3apOJIBIIIEBHIX JIUCTKOB
Poct u pazBuTHE )KUBOTHBIX.
71 JlaGopatopHas paboTa «BplsiBieHHe 05
IPU3HAKOB CXOJICTBA 3apO/IbIIIEeH
MO3BOHOYHBIX JKUBOTHBIX)»
Pa3zMHOXeHUE U pa3BUTHE PACTEHUI.
7 JlaGopatopHas paborta «CtpoeHue 0.5
OpPraHOB Pa3MHOMXEHHS BBICIIMX
pacTeHumn»
73 HcTopust CTAHOBIICHUS M Pa3BUTHS
TeHETUKHU KaK HayKH
74 OCHOBHBIE TIOHSATHS U CUMBOJIBI 05

reHetuku. JlabopaTopHas pabora




«/Ipo3oduina kak 00bEKT TeHETHYECKUX
HUCCIIEJOBAHUN

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpeuuBanue. [Ipaktuaeckas pabora

75 " 1 0.5
N3ydenue pe3ynpraToB
MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
Jpo30¢uIb"

76 I{uTomorunueckre OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHanu3upyloliee CKpeluuBaHue. 1
Hemnonnoe nomuHupoBanue
JuruGpunHoe ckpeniruBaHue.

78 [TpakTnyeckas padora «3yueHue 1 05
pe3yNbTaTOB TUTHOPUIHOTO '
CKPEIIUBAHUS Y IPO30(DUITBD»

79 [{uTomornyeckrue OCHOBBI JUTHOPHTHOTO 1
CKpEIIMBaHUS

80 CrerieHHOE HaclleJIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 ['eHeTnka mosa 1

83 T'enoTHn kak neJI0CTHAs CUCTEMA 1

84 I'eneT4ECKUI KOHTPOJIb PA3BUTHS 1
PACTCHHIA, )KUBOTHBIX U YEJIOBEKa

85 M3MeHunBOCTh MpU3HAKOB. BUbl 1
U3MEHUYUBOCTH

86 MonudukarmonHas U3MEHIHBOCTh 1




87

88

BapuauuvoHHbII psia U BapUallMOHHAs
kpuBas. JJaboparopHas pabota
«HccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»

I'enoTunuueckas NBMEHYHUBOCTb.
KoMOunHaTHBHAs N3MEHYHUBOCTE

0.5

89

MyTaunoHHasi U3MEHYUBOCTb.
[IpakTuueckas pabora «MyTtanuu y
Tpo30¢huiIbl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAl[HIOHHOTO
npoiiecca. DMUTeHETHKA U ATTUT€HOMHUKA
I'enetuka yenoseka. [IpakTuyeckas
pabota «CocTaBlIeHHE U aHAIN3
POAOCIIOBHO

MeToasl METUITMHCKON T€HETUKH

0.5

93

94

95

3HadeHne MeIUIINHCKON M€ HETUKU B
MPEIOTBPALIEHUH U JICUCHUHT
reHETHYECKUX 3a00JIEBAHNN YeIOBEKa

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «3yueHue copToB
KyJbTYPHBIX PACTE€HUI U TIOPOJT
JOMAIITHUX KUBOTHBIX)»

MeToap! ceaeKIIMOHHON paboTHl.
JlaboparopHas pabota «3yueHue
METOJIOB CEJIEKLIUN PACTEHUI»

0.5

0.5




JlocTH>KEeHMS CeJIEKIMU PACTECHUN U
96 JKUBOTHBIX. [IpakTrueckas padota 1
«ITpuBHBKa pacTeHuU
97 CoxpaHenue, n3y4eHue 1 UCI0JIb30BaHHE 1
TeHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpaciib
98 npou3BojcTBa. [IpakTnyeckas padora 1 0.5
«M3y4yeHne 00beKTOB OMOTEXHOIOTUNY
99 OcHoBHbIE HaMpaBICHUS CHHTETUYECKOM 1
Ounonoruun
100 XpoMOCOMHas M TeHHAsI HH)KEHEPHUS
101 MenunuHcke OMOTEXHOJIOTUA
102 PesepsHbiit ypok. IToBTOpeHue, 1
000011IeHHe, CUCTEMATHU3alUs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102 135

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bceero Koutpoanusie  Ipaxruseckue fll?»y‘leﬂl/lﬂ :)lﬁ[()l;l;OBaTeJIbHLIe
padoThI padoThI pecypeni
1 OpommononHas teopus Y. Jlapsuna 1
5 JIBH>KyIIME CHIIBI 3BOJIFOIMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0Oa 3a cymiectBoBaHue, 1
€CTECTBEHHbIN U UCKYCCTBEHHBIN 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUn 1
3BOJIOLUAN
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIOLIUS
6 [Honynsiius — snemMeHTapHas €IMHHLIA 1
3BOJIIOLIMU
3aKOH T€HEeTUYECKOro paBHoBecHus JIK.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 05
pabota «BpIsiBIeHNE H3MEHYUBOCTH Y '
oco0elt 0ZJHOTrO BUIa»
8 DneMeHTapHbIe (GaKTOPHI IBOTIOLHUU 1
9 Dddext ocHoBarens. Ipdext 1
OYTBUIOYHOTO TOPJIBIIITKA
10 Murpauuu. M30numuu nomyJsisiui: 1
reorpaduueckas, OuoornaecKas
1 EcrtecTBeHHBIN 0TOOP — HANPABJISIIONITUN 1
(hakTOp IBOIOITUHN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparopuas pabora «3ydeHne
apoMop(h030B ¥ HINOANATITAIIUH Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Tpumeps! nprcnocoOIeHui y
OpraHU3MOB: MOP(OIOTUYECKHE,
¢buznonornueckue, ONOXMMUIECKHE,
nosezneHueckue. Jlabopatopnas padora
«[IpucrocobeHust OpraHu3MOB U UX
OTHOCHTEJbHAsI LIEJIECO00Pa3HOCTH»

0.5

15

Bup, ero xpurepuu u CTpyKTypa.
Jlaboparopnast pabora «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHIO»

0.5

16

17

CrpykTypa BUaa

Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIIOLUU

18

19

20

CBs13b MUKPO3BOJIIOLIMH U
ANUAEMHUOJIOTHH

Konrtponsnas pabora Nel mo teme:
«MHUKpO3BOJIIOLIUSA U €€ PE3YIIBTATHD)

MaKpOBBOJ'IIOI_II/ISI. ITaneonToNMOrNYECKHE
MCTOAbI U3YYCHHA 3BOJIFOINTUN

21

buoreorpaduueckre METOIbI H3yICHHS
SBOJIIOLIMU




OMOpPHUOIOrMYECKHUE U CPAaBHUTEIBHO-

22 MOP(OJIOTHYECKUE METOJIbI U3YUCHUS
HBOJIIOLIMU
MonekyJIapHO-TEHETUYECKHUE,

23 OMOXMMHYECKHE U MATEMATUYECKUE
METO/BI H3YUYCHHUS IBOJIOIHN

24 OO61mre 3aKOHOMEPHOCTH SBOJIIOIHH

o5 AnantuBHas paauaius.
HepaBHOMEpPHOCTH TEMITOB 3BOJIIOIINH

26 KonTponbnas padota Ne2 o teme:
«MaxkpodBOIIOIHS U €€ Pe3yIbTaThD»

97 Hayunblie runoressl IpoOUCX0KISHUS
KU3HU Ha 3emMJie

)8 JloHay4HBIE MTPE/ICTaBICHUS O
3apOKICHUH KU3HU

29 OcCHOBHBIE 3TaIbl HEOPTAHUYECKOM
IBOJIIOIIH

30 I'unoTe3bl 3apoKIEHUS )KU3HU
Hctopus 3eMin 1 METO/IbI €€ H3yUYeHHUS.

31 JlabopaTtopHas pabota «3y4uenue u 05
OIHMCaHNE UCKOMAEMbIX OCTaTKOB
JPEBHUX OPTaHU3MOBY»

32 HauansHele Tarsl opraHn4eckon
IBOJOIIH

33 OBOMIOIUSA DYKapUOT

34 OcCHOBHBIE 3TaIlbl BOTIOIUU 05

pacturensHoro Mupa. [Ipaktuueckas




pabora «3yduenne ocoOeHHOCTEH
CTPOCHHSI PACTEHHUH PA3HBIX OTICIIOBY

OCHOBHBIC 3TAIIBI 3BOJIFOIIUH KUBOTHOI'O

35
MuUpa
DBoronus )KUBOTHBIX. [IpakTHueckas

36 pabora «/3yueHue ocooeHHOCTEH 0.5
CTPOCHHSI TO3BOHOYHBIX KHBOTHBIX)»

37 Pa3BuTHe xu3HU Ha 3eMIie 10 3paM U
neproam

38 MaccoBble BBIMUPAHHS —
HKOJIOTUYECKHE KPU3HCHI MTPOILIOTO

39 CoBpeMeHHBIN YKOJTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTHU

40 CoBpeMeHHas ccTeMa OPraHHYECKOTO
MPOILIIOTO

41 OCHOBHBIE CHCTEMATUYECKHE TPYTIITHI
OpPTaHU3MOB
KontponbHast pabora Ne3 ro teme:

42 «IIpoucxoxxaeHne U pa3BUTHE KU3HU Ha
3emiie»

43 AHTpPOIIOJNIOTUsI — HayKa O 4EJIOBEKE

44 PasButne npeacrasnenuii o
MIPOUCXOXKICHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

45 pabota «3yuenne ocoOeHHOCTEH 0.5

CTPOCHHUSA CKEJICTA YCJIOBCKA, CBA3aHHBIX
C IIPAMOXOXKIACHUCM




46

JIBHoKyIIIME CHIIBI aHTPOIIOTEHE3a

CooTHolleHre OMOJOTHYECKUX U

41 COLIMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E
48 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
49 [Taneorenerrka U MajgeoreHOMHUKA
50 DBOJIIONHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue packl. [IpakTuyeckas
ol pabota «/3ydeHHE IKOIOTHUSCKUX 0.5
aJjanTalni 4YeJI0BEK)
59 MeXIUCUUTITMHAPHBIE METO B
AHTPOIIOJIOTUHI
KonTponbnas padota Ne4 o teme:
53 «IIponcxoxaeHue yenoBeka —
aHTPOIIOTEHE3)
54 3apoxaeHUE U Pa3BUTHE YKOJIOTHU
Mertoas! akonoruu. JlabopatopHas
55 pabora «M3y4ueHre MeTo10B 0.5
HKOJIOTUIECKUX HUCCIICIOBAHUIN
56 3HayeHHe KOJOTMUECKUX 3HAHUM 15
YeJIoBeKa
57 O60061eHne 0 TeMe «DKOJIOTUs — HayKa
0 B3aMMOOTHOUICHHUSX OPTraHU3MOBY
58 Okonorndeckue GaKTopsI
Abunortuueckue GakTopsl. CBeT Kak
59 sKosioruueckuit gpaxrop. JlaboparopHas 05

pabota «BblIsiBI€HNE PUCTIOCOOICHUI
OPTraHU3MOB K BIIUSHHUIO CBETa»




Abuotnueckue paktopsl. Temmneparypa
KaK 9KOJIOTUYECKUHN (aKTop.

60 JlabGopaTopHas padora «BrlsBiieHHe 1 0.5
MPHUCIIOCOOJICHUI OPTaHU3MOB K
BIIMSTHUIO TEMIIEPATYPhD»

Abuortnueckue Gpaxktopsl. BnaxxHocts
KaK 9KOJIOTUYECKUN (haKTop.

61 JlaGopaTopHast paboTa « AHATOMUYECKUE 1 0.5
0COOCHHOCTH PacTEHHUI U3 Pa3HBIX MECT
oOuTaHUS

62 Cpenpl 0OMTaHUS OPraHU3MOB 1

63 buonornueckue puTMbl 1

64 JKuznennbie GopMbl OpraHU3MOB 1

65 bruotnueckue hakTopsl 1
3HayeHrne OMOTUYECKUX B3aUMOICHCTBUI

66 JUIsl CYIIIECTBOBAHUS OPIaHU3MOB B CpeJie 1
oOuTaHus

67 KonTponbnas padotaNe5 no teme: 1
«Opranusmsl U cpea OOUTaHUs

68 DKOJIOTUYECKUE XaPAKTEPUCTUKHU 1
TTOTTYJISITUN
OcHOBHbBIE TIOKA3aTeIN MOIMYJISLUH:

69 YUCJIEHHOCTD, IIJIOTHOCTh, BO3PACTHAS U 1
MOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTEeH MOIYJISINH:

70 POKIAEMOCTB, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTb, MUTPaLIUU

71 DKoJIoTHYecKasi CTPYKTypa MOMYJISIUNA 1




72

JInHaMuKa MOIyJIsUuU U €€ peryJisaius

KpI/IBBIC pocTa YNCICHHOCTH IOITYJIAINH.

73
Kpussble BKUBaHUS
DKoJjoruueckasi HAIIA BU/A.

74 JlaGopaTopHas paboTta 05
«IIpucmocobieHnst cCeMsiH paCTeHHI K '
pacceneHuto»

75 Bun kak cucrema nomynsiuii

76 3aKOHOMEPHOCTH TOBEJICHUS ¥ MUTPALIAI
KUBOTHBIX

77 O60061eHue o TeMe «IDKOJIOTUS BUJIOB U
MO JISILININ

78 Co00111€CTBO OpraHU3MOB — OHOIIEHO3

79 DKocucTeMa Kak OTKpPbITasi cucTeMa

80 KpyroBOpOoT BEmIeCTB ¥ MOTOK YHEPTHH B
IKOCHCTEME

81 OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI

82 DKOJIOTUYECKUE TUPAMU/IbI

83 N3meHeHus coo0IIecTB — CYKIIECCHH
[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

84 03€p U peK. DKOCHCTEMbI MOPEii 1
OKEaHOB

85 [TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCTHIHB

86 AHTpOIIOTEHHBIE YKOCUCTEMBI




VYp6oskocucremsl. [IpakTuueckas padoTta

87 «M3ydyeHue u onvcanue 0.5
ypOO3KOCHUCTEMBI»
3aKOHOMEPHOCTH (HOPMUPOBAHHS

88 OCHOBHBIX B3aUMO/JICHCTBUI OPTaHU3MOB
B DKOCHCTEMAaX
MexaHu3Mbl BO3JICHCTBHS 3arpsi3HEHU I

89 pa3HBIX TUIIOB Ha CyOOPTaHU3MEHHOM,
OpPTaHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

90 buocdepa — obmierianerapHas
oboouka 3emiu

91 Yuenue B. . Bepnanckoro o 6uochepe

92 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

93 KpyroBopoTs! BelecTs u
OMOTCOXMMHUECKUE ITUKITBI

94 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

95 YcroitunBocTh 6GHocheps

96 DKOJOTUYECKHE KPU3HUCHI i UX TPUIHHBI

97 KonTponbnas padorta Neb o teme:
«buocdepa — rnodanpHas YKOCHCTEMA»

98 BosneiicTBue uenoBeka Ha 6nochepy

99 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

100 OxpaHa npupoab!




101 OCHOBHBIE IPUHLUIIBI YCTOHYUBOTO 1
Pa3BHUTHUS YEIOBEYECTBA U MPHUPOIBI
ParmoHanbHOE IPUPOONOIH30BAHUE U
102 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3ust 3eMiaun
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MH TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHO! KapTHHBI MUPA, B IO3HAHUH 3aKOHOB TIPUPOIBI
U pCIICHHWH  JKA3HEHHO  BAXHBIX  COIHMAIBHO-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 3apYOCIKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenne cuctemoil 3HaHMH 00 OCHOBHBIX METOJaX HAy4yHOI'O
IMMO3HaHHs, UCII0JIb3YCMBIX B OMOJIOTHYECKUX HCCIICAOBAHUAX XHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMCAaHHE, HU3MEPEHHE, IPOBEICHUE
HaOroieHui); crocob0aMu BBIABICHHUS U OLIEHKH AHTPOIOI'€HHBIX
W3MEHEHUH B NPUPOJE.

2 YMmeHune BBIJIBUT'aTh TUIIOTE3bI, IIPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMu, (GOPMYIMpYsS LeNb HCCIEAOBaHUs, AaHAIM3UPOBATh
MOJIyYEeHHBIE PE3YJIbTAThl U JIeJaTh BHIBOJBI.

BrisiBaenne 3aBHCHMOCTH MCXKAY HUCCICAYCMBIMU BCINMYHNHAMU,
00BsICHEHUE MOTYUYEHHBIX PE3yJIbTaTOB U (OPMYJIUPOBAHNE BBIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TGOPI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKUX 3HaHMM, KOTOopas
BKJIIOYAET: OCHOBOIOJIAraroIine OHOJIOTMYECKHE TEPMHUHBI M MOHATHS
(K13Hb, KJIETKA, TKAaHb, OPraH, OPraHU3M, BUJ, TOMYJISLHS, SKOCUCTEMA,
ouorieHo3, Ornocdepa; METaboIM3M, TOMEOCTa3, KIIETOUHBIA UIMMYHHUTET,
OuocuHTe3 Oenka, OWOIMOIMMEPBI, JUCKPETHOCTb, CAMOPETYJILHA,
3 CaMOBOCITPOU3BE/IECHNE, HAaCJIEJICTBEHHOCTD, WU3MEHYNBOCTD,
SHEPro3aBUCHMOCTb, POCT U PA3BUTHE);
Oouonorudeckue Teopuu: kierouyHas Tteopus 1. IlIBanna, M.
[Ineitnena, P. BupxoBa; KJ10HaIBHO-CEIEKTUBHOIO MMMYyHHUTETa [1.

3pJ’II/IX, n.N. MC‘-IHI/IKOBa, XpOMOCOMHas TCOPUA HACICACTBCHHOCTU

T. MopraHa, 3aKOH 3apOJAbIIICBOTO CXOACTBA K. Bapa, OBOJJIOIIMOHHAaA




teopusa Y. JlapBuHaA, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
aaTponorene3a Y. [lapuna; teopust 6uoreonenoza B.H. Cykauépa;
yuenue H.M. BaBuioBa o neHTpax MHOroo0Opas3usi ¥ MpOUCXOXKICHUS
KyJbTYpHbIX pactenud, yudenue A.H. CeBepuoBa o0 nyTix u
HaIpaBIIeHUAX dBoItoIMH, yaeHue B.W. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3wWsi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacuIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAHUS ITPU3HAKOB
I'. Menpnens; CUEMIEHHOIO HAcIeqOBaHUs MMPU3HAKOB U HapYILLIEHUS
cuerieHuss reHoB T. MopraHa; TIOMOJIOTMYECKMX PsAIOB B
HacjeacTBeHHONM wu3MeHunmBocTd H.M. BaBuiaoBa; reHeTHUECKOTO
paBHoBecus k. Xapau u B. BaiinOepra; 3apoapiieBoro cxojactsa K.
bapa; 6morenernueckmii 3akon . ['exkens, @. Mrosiepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaumyMa FO. JIubuxa, 3xoornyeckoi nupamuabl 4Yucedm,
OMOMacChl M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OyiboHa JIk.

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

YMmenune peuiaTtb IMOMCKOBBIC OuoJ0ruYecKUe 3aaa4u, BBIABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMU O6T:>€KTaMI/I, mnmpooeccaMu M ABJICHUAMU, ACIATb
BbIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIIMYCCKHEC CXCMbI CKPCHIUMBAHMSA IJIA PAasHBIX THUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCHICCTB U SHCPI'H B 3KOCUCTEMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHHUEM U
(GYHKUMAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMu Hu
CHUCTEMAMM OpPraHOB y pAacTEHUH, KUBOTHBIX M YEJIOBEKA; MEXIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJI€TOYHOTO [IUKJIA U ) KU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTalmaMM SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTUIIOM U (PEHOTUIIOM, (EHOTHUIOM U (aKTOpaMHu Cpeabl
oOuTaHMsA;  TpoleccaMd  3BONIOLMHU;  JABIXKYLIIUMH  CHJIaMHU
AQHTPOIIOT€He3a;  KOMIIOHEHTaMH  pa3IUYHbIX  JKOCUCTEM U

MPUCTIOCOOTIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJHOKICTOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouochepbl; CTpPOCHUST OPraHOB W CHCTEM OPTaHOB DPACTCHHH,

KHUBOTHBIX, YCIIO0BCKaA, IMponeccoB KHU3HCACATCIIBHOCTH,




MPOTCKAIOIMIUX B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX MU 4YCJIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEeHa BemecTB (MeTabonm3m),
WHQPOPMAIIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, Mei03a, TaMeTOrene3a, YMOpHoreHes3a, HocTIMOPHOHAIILHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3UPYIOIIET0, IBMKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOI0 OTOOpa; auIoNaTpUYecKoro u
CUMIIATPUUICCKOT'O BI/II[OO6p330BaHI/ISI; BJIMAHUA ABHXXYIIUX CHII
OBOJIONMK HAa TEeHO(OHA  MOMYJSIIHU;  MPHCIIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YepPEeIOBaHHS HAIPaBICHUN

9BOJIIOLIMHA,; KPYTrOBOPOTA BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUS BBIACHATh CYLIECTBEHHBIE MPU3HAKU
BHPYCOB, KJIETOK IIPOKAapUOT K DYKAPUOT, OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, BUJIOB, OMOTEOLICHO30B U AKOCUCTEM;
0COOCHHOCTH MPOLIECCOB 0OMEHa BEIIECTB ¥ MPEBPAIICHHS YHEPTHH B
KJeTKe, (poTocHHTE3a, IMIACTUYECKOTO M IHEPreTUYecKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, MEH03a, OIUIOAOTBOPEHHS, Pa3BUTUS H
Pa3MHOKECHUS1, HHUBHyaJIbHOTO Pa3BUTHS OpraHi3Ma (OHTOreHesa),
OOpBOBI 3a CYILIECTBOBAHUE, €CTECTBEHHOTO otoopa,
BHUJ000pa30BaHus, MPUCIOCOOJEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BJIUAHUSA KOMIIOHCHTOB JKOCUCTEM, AHTPOIIOTCHHBIX
U3MEHEHUH B 3KOCHUCTEMAaX CBOECH MECTHOCTH, KPyrOBOPOTa BEIIECTB

U TIpeBpaIleHUs YHEPTUH B Onocdepe

YmMenue HCTIOJIb30BaTh COOTBETCTBYIOLIUE apryMEHTHI,
OMOJOTHMYECKYI0 TEPMUHOJOTHIO M CUMBOJIMKY TSl IOKA3aTelbCTBa
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIT; B3aUMOCBS3U
OpraHuW3MOB W Cpelbl OOWTaHHUS, EAMHCTBA 4YEJIOBEUECKHX pac;
HEOOXOMUMOCTH  3[I0pOBOrO  o0paza  KH3HH,  COXpaHEHHUS
pa3HooOpa3us BUAOB U SKOCHUCTEM KaK yCIOBHUS COCYIECTBOBAHHS

IIPUPOJIBI U YEIOBEYECTBA

YMeHne KpPUTHYECKH OIICHHBATh HH(POPMANUIO OHOJIOTHYECKOTO
COJIEpXKaHUsI, HHTEPIPETUPOBATh ITHUYECKUE ACMIEKThI COBPEMEHHBIX
UCCIEIOBaHU B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI00anbHbIe 3KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHIO




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xax HayKa. JKuBble cucTeMBI M UX HU3YUYCHUC

11

1.2

1.3

CoBpemeHnHass Ouoyiorus — KOMIUIEKCHAas Hayka. buonormyeckue Hayku Hu
u3y4yaemble UMHU npoOsembl. DyHIaMEHTANIbHbIE, MPUKIAJHbIE U TOWCKOBBIC
Hay4HbIE UCCIIETOBAHUS B OMOJIOTHUH.

3HaueHue OWOJOTrMU B (DOPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOUN
kaptunbl mupa. [Ipodeccuu, csa3anubie ¢ Ouonorueid. 3HaueHue OMOJIOTUU B
MPAKTUYECKOW JESITENIbHOCTH YEJOBEKAa: MEIULIMHE, CEJIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydenust ouonoruu. CBOMCTBA )KUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTh, CIOKHOCTh U
YHOPSAI0YCHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCHPOU3BEICHUE, PA3/IPAXKUMOCTh, U3BMEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3anuy KMBbIX CUCTEM: MOJIEKYJISIPHBIM, KJI€TOUHbIN, TKAHEBBIH,
OpraHu3MEHHBIH, MOIYJISIUUOHHO-BUA0BOI, 9KOCHCTEMHBIIN
(buoreoneHoTnyeckuii), 6mochepusiii. [Iporeccrl, TPOUCXOAAIINE B JKUBBIX
cucremax. OCHOBHBIE TpHU3HAKU >XUBOTrO. JKM3HB Kak (opMa CyIIECTBOBAHUS

MaTCpruun

Mertoasl Ouosnoruueckoi Hayku. HabOmiojeHue, HM3MepeHHE, SKCIEPUMEHT,
cucTeMarusanus, MeTaaHann3. IloHaTHe o0 3aBHCHMMOW HW  HE3aBUCHMOM
nepemeHHou. IlnanupoBanne sxkcnepumenTa. IlocraHoBKa U mpoBepKa THITOTES.
HyneBast rumote3a. Ilonarue BbIOOpDKM U €€ aoCTOBepHOCTb. Pa3bpoc B
Ouosornyeckux AaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPE3yJIbTaTOB.
[IprunHBl HCKaXEHUS Pe3yJbTaTOB dKcniepuMeHTa. [IoHATHE CTaTHCTHYECKOro

TECTa

Krnerka kak Ouojorudyeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHANIBHAS €UHUIIA )KUBOTO. lcTOpUs OTKPBITHS
kinetku. Pabotsl P. I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBann, M.
neiinen, P. BupxoB). OCHOBHBIE MOJOXEHHS COBPEMEHHON KIETOUYHOU
TEOPHH.

Meroasl  MOJIGKYJNSIpHOH M KJIETOYHOW  OWMOJOTHH:  MHKPOCKOIIHS,
xpomarorpadusi, 31eKTpodopes, METOI MEYEHBIX aTOMOB, IU(depeHIInalIbHOe

LICHTpI/I(I)yFI/IpOBaHI/IC, KYJBbTHUBUPOBAHUC KIICTOK




2.2

2.3

XHMMHYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIbTPAMUKPOIJIEMEHTHL. Boaa u
€€ poJIb KaK pacTBOPUTENS, pEarcHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyisauruu. MuHepalbHble BellecTBa KJIETKH, UX OMOJOrHuYecKas poJb.
Ponp kKaTHOHOB M aHMOHOB B KIJIETKE.

buonoruueckue nonuMmepsl. benku. AMHMHOKHCIOTHBIM cOCTaB  OEJKOB.
CrpykTypsl OenkoBoii Moinekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAS
CBA3b. BTOpuuHas, TpeTuuyHas, YeTBEpTUYHAsl CTPYKTypbl. JleHaTypauus.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonornueckue GyHKIUM OSIKOB.
VYrneBonsl. MoHOCaxapuabl, AUCAXapUABI, OJMIOCAXapUAbl U IIOJIMCAXAPUIBL.
OO0muit TUTaH CTpoeHUS ©  (PU3UKO-XMMHUYECKHUE CBOWCTBA YTJICBOJOB.
buonoruueckue GyHKINU YTI€BOJIOB.

Jlunmuaet. ['mppodunsHO-rUApOdOOHBIE cBolcTBa. Kiaccudukanmsi aunuaos.
Tpurnunepunsl, dochonunuabl, BOCKH, crepousl. buonorndeckue GyHKIuN
mununoB. OOmume cBoiicTBa OMONOIMYECKMX MeMOpaH — TEKy4decTb,
CIOCOOHOCTH K CaMO3aMbIKaHHUIO, TOTYPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneoruast. [Tpunnun komrmuiementapaocTh. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitaas cimpanb. MecroHaxoxaeHue u ononorndeckue ¢pynkmuu JTHK.
Buast PHK. ®yuknuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornveckue pynkunu AT®. BoccraHOBICHHBIE TEPEHOCYUKH, UX (DYHKIIHH
B kierke. CekBenuponanue JTHK.

CrpykTypHast Ouosorusi: OMOXMMHYECKHE M OMO(PHU3UYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJI

Tunbl KieTok: »dyKapuOTHUecKass U Hpokapuotuyeckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTnueckon kieTku. Knetounas creHka Oaktepuil u apxew.
OCOOEHHOCTH CTPOEHHUSI TeTepoTPOPHON M aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MecTo U poJib NPOKapuoT B OMOLIEHO3aX.

Crpoenne 1 QyHKIMOHUPOBAHHUE dYKAPHOTHUECKON KIIeTKH. IlnazMaTidaeckas
MeMOpana (riazmanemma). CTpyKTypa Iia3mMaTuiecko MemMOpansl. TpaHcnopt
BEIIECTB 4epe3 IIa3MaTU4yecKylo MeMOpaHy: MacCUBHBIN (Tuddy3us,
obneruénnast auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIH AKTUBHBIN
tpancnopt). [lomymponurniaemocts MemOpanbl. PaGota HaTtpuii-KaJIneBoOro
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruro3. Ik3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIMU KJIETOUYHOW CTEHKH pacTeHHH, TpHOOB.

Hutormasma. Ilurozons. Llutockener. /IBmkenue nuroriasmbl. OpraHouisl
kieTku. OgHOMeMOpaHHBIE OPTaHOWIBI KJIETKH: HSHAOIUIA3MAaTHUYECKas CETh

(BIIC), anmmapar 'onbku, TU30COMBI, X CTpoeHHE U QyHKIMU. B3anMocBs3b




OJTHOMEMOpaHHBIX OPraHOUI0B KIETKH. CTpoeHHe IpaHyJISIPHOTO PEeTHKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkuii
(arpanynisipHbIil) SHIOMIA3MaTU4YecKul peTukyinyMm. CekperopHas (yHKIUS
annaparta ['onpmxu. TpaHcnopT BellecTB B KieTKe. Bakyonu pacTuTenbHBIX
kietok. Kiierounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHIPUH, IIACTUIBL.

Crtpoenve u (QyHKIUU MUTOXOHIpHUM H miuacTui. [lepBuuHble, BTOpUUYHBIE U
CIIOKHBbIE  IIACTHIbl  (DOTOCHHTE3UPYIOIIMX  AYKapuOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannsie opranouabl kietku CrpoeHune u (pyHKIMHM HeMeMOpaHHBIX
OpraHoujioB KjeTtku. Pubocombl. MukpodunamenTsl. MBpblIIeYHbIE KIIETKH.
Muxkpotpy6ouku. Kierounsni neHTp. CTpoeHHE W JBWKEHHE XI'YTHKOB H
pecHuuek. Mukpotpy0Oouku rutoria3mel. LleHTprons.

Anpo. OOosouka sapa, XpOMaTHH, KapHoOIUla3Ma, SAPBIILIKHU, UX CTPOEHUE U
¢bynkuuu. SnepHsiit 0enkoBbli MaTpuKc. [IpocTpaHCTBEHHOE pPACMONOKEHHE
XpoMocoM B HHTep(ha3HOM sifipe. benku XpoMaTuHa — TUCTOHBI.

Kinerounsie BxmtoueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIIETOK 3YKapuoT

(pacTuTeNnbHOM, )KUBOTHOM, TPUOHOIT)

2.4

ACCUMMJISIIAS M TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOmMeHa
BEIIECTB: aBTOTPO(HBIA U rerepoTpodHbIil. YuacTie kuciopoga B 0OMEHHBIX
nporeccax. ODHepreTuueckoe obecrieueHue KIeTku: npeBpaueHue ATD B
0OMEHHBIX Tmporeccax. DOEpPMEHTATHBHBIN XapakTep pPEaKUUid KIETOUYHOIO
Merabomm3ma. DepMeHTHI, UX CTPOEHHUE, CBOMCTBA U MEXAHU3M JCHCTBUS.
Kodepmentsl. Ornuunst (epMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoOB.
benku-aktuBaToppl W OENKU-UHTUOMTOpPBHL.  3aBHCUMOCTH  CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIUI OT pa3InYHBIX (PAKTOPOB.

[lepBuuHbIl CHMHTE3 OpPraHMYecKUX BemecTB B Kierke. PortocuHTe3. Poib
XJIOpOIIJIacTOB B mpoluecce (GorocuHTe3a. CBeToBas M TeMHOBas (hasbl.
IIponykTtuBHOCTH (poTOCHHTE3a. BnusHue pa3nuyHbIX (akTOpOB Ha CKOPOCTh
(otocuHTe3a. 3HaueHHe (HOTOCUHTESA.

XeMOCHHTE3. Pa3znooOpaszue OpraHNU3MOB-XEMOCUHTETHUKOB:
HUTpUUIHpYIOLUEe OaKTepuH, Kejle300aKTepur, cepodakTepuH, BOJOPOIHbIE
O6aktepuy. 3HaUEHUE XEMOCHHTE3A.

AHa’poOHble opraHu3mbl. Bunel Opokenus. Ilpoayktbl OpokeHHS U UX
HCIIOJIb30BaHNUE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH OONIEe3HEH.

AdpoOHBIE OpraHU3MBbl. DTarlbl YHEpreTuyeckoro ooMena. IloaroroBuTenbHbIM

atarn. [ Tukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3BI.




2.5

2.6

buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poiab MUTOXOHIPHUHN B
mporeccax  OWMOJIOTMYECKOTO  OKWCieHus.  Lukimuyeckue — peakiuu.
OxucnurensHoe pochopmmpoBanue. [IpenmyrecTBa a3poOHOro MyTH 0OOMEHa

BEILIECTB Iepes] aHa3pOOHBIM. DP(HEKTUBHOCTh IHEPTETUUECKOTO 0OMEHa

Peakuuu matpuuHoro cuHTe3a. l[IpUHIMI KOMIUIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO  CHUHTe3a.  Peanu3auus  HacleACTBEHHOW  uHGOpMaIuu.
I'eneTndeckuii Koz, ero cBovicrBa. TpaHckpunums — MaTpudHblid cuare3 PHK.
[IpyHIMIBI  TPAHCKPHIIIUUA: KOMIUIEMEHTApPHOCTh, aHTHUIAPAJUICIHHOCTD,
ACHUMMETPUYHOCTh. TpaHcnsauus u e€ 3tanbl. Yuactue TpancnoptHeix PHK B
OouocuHTe3e Oenka. YcinoBusi OnocuHTeza Oenka. KoaupoBaHne aMUHOKHUCIIOT.
Poins pubocom B buocuHTe3e Oenka.

Opranu3zanys reHoMa y TpoKapuoT M dYKapuOT. PeryIsiiusi akTHBHOCTH TEHOB
y npokapuoT. ['unoresa onepona (®P. XKaxo0, XK. Mano). Perymsmus oOMeHHBIX
npotieccoB B kieTke. KiieTounslit romeocTas.

Bupychl — HekIeTodHble (OPMBI KU3HU M OOIMraTHbeie mapa3utel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycuble 3a0601eBaHus yenoBeka, KUBOTHbIX, pactenuit. CIINI, COVID-19,

conuaJibHbIC U MCIUITMHCKUC HpO6JI€MI>I

Knerounslif 1ukn, ero mnepuoiasl M peryimsauua. Murepdaza u  Mutos.
OcobeHHOCTH TIPOIIeCcCOB, MpoTeKaromux B uHTepdase. [loaroToBka KieTku
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MIOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TEpHObl HUHTEP(Da3bI.

Matpuunslii cunre3 JJHK — perumkanus. Ilpunnune! perumkanmuu JIHK:
KOMIUIEMEHTAPHOCTb, IOJyKOHCEPBAaTUBHBI CHHTE3, aHTUIAPAIIEIBHOCTD.
Mexanusm perukanuu JTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeJioMepa3a. XPOMOCOMHBIM HAa0Op KIETKHM — KapHOTHM. JIuruiongHelil u
rafmjaouaHbIl  Habopsl XpoMocoM. ['omosnoruuHsle XpoMocomsl. [lonoBbie
XPOMOCOMBI.

Jenenue knetku — Muto3. CTailuu MUTO3a M MIPOUCXOJSAIINE B HUX MPOIIECCHI.
Tunsl MuTo3a. KaprokuHes u nuTOKMHE3. brojorndeckoe 3HaueHHE MUTO3a.
Perynsauus muToTMYecKoro nukia KieTkd. IIporpammupyemas kietouyHas
ru0esp — anomnros.

q)}IHKI_[I/IOHaHBHaﬂ I'CHOMHKa

Opranusm kak OMoJIoruyecKas cucTemMa

3.1

O)IHOKJ'IGTO'—IHBIC, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI nu

MHOT'OTKAHCBBIC OPTraHU3MBI.




3.2

@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKJItOYash BEreTaTWBHOE) U
nojioBoe. Buapsl 0ecnonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIIALHMA,
(bparmeHTanys, KIOHUPOBaHHUE.

[TonoBoe pasmuoxenue. IlonoBele kieTku, win ramersl. Meio3. Cranuu
Meno3a. [loBenenue xpomocoM B Meinosde. Kpoccunrosep. buonormyeckunii
CMBICJI M€}03a U II0JIOBOIO npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIUKJIE
OpPraHU3MOB.

IIpens3aponpimieBoe passutue. I'amerorenes y >kMBOTHBIX. llonoBbIE XKee3bl.
OOpa3oBaHne ¥ pa3BUTHE TOJOBBIX KiIeTOK. CrepmaroreHe3 M OOTeHE3.
Crpoenne moyoBbIX KIETOK. OIUIOJOTBOPEHHE M 3MOPHUOHAIBHOE pPa3BUTHE
KHUBOTHBIX.  CrocoObl  OIJIOJOTBOPEHMs:  HapyXHOE,  BHYTpPEHHEe.
[Taptrenorenes.

WnauBuyanbHOe pa3BUTHE OpraHu3MoB (OoHTOreHe3). Craguu s3MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jaryiku). Ipobaenue. Tunsl gpodaenus. OcodeHHOCTH
Jpo0JieHUs MIICKOIUTAIOIIMX. 3apo/IbIIeBble JTUCTKU (racTpyisauus). 3akiajaka
OpraHoB M TKaHEW W3 3apoJbILIEBBIX JMCTKOB. B3auMHOe BIMsAHME YacTel
pa3BUBalOLIErocs 3apojbilia (3MOpHOHANbHAS MHIYKIMS). 3akiajka IUlaHa
CTPOEHUS KMBOTHOIO KaK pPE3yJbTaT HEPapXUUECKUX B3aUMOICUCTBUI I'€HOB.
BnusiHue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYXKAIOLIEH
cpenpl.

Poct um pasButme xuBOTHBIX. [locTamOpmoHanbHBIA mepuoxa. IIpsmoe u
HempsiMoe paszBuTue. Pa3ButHe ¢ meramopdo3oM y OEClO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoOnOrmueckoe 3HaueHHE NPSIMOIO U HENPSMOTo
pa3BUTHA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUIbI pocTa )KUBOTHBIX. DaKTOPHI
peryJsiiMM pocTa >KUBOTHBIX U denoBeka. CTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U 4yesioBeKka. [leproabl OHTOreHe3a yeoBeka.
PasmHoxkeHne u pasButue pacreHuid. ['ameropur u cmnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTteHuid. OOpa3zoBaHue CIOp B TMpolecce Meinosa.
l'amerorenes y pacrenuil. OIUIOJOTBOPEHHE U pPa3BUTUE PACTUTENbHBIX
OpraHu3MoB. /[BoiiHOE OIUI0IOTBOPEHNE Y IIBETKOBBIX pacTeHuid. Obpa3oBaHue
U pa3BUTHE ceMEHU. MeXaHM3MBbl pEryJisilud OHTOI€HE3a Yy pPACTEHUH H

KHUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA U Ppa3BUTUA TCHCTUKHW KaK HaYyKH. OcHOBHBIE
TCHETHUYCCKHE MOHATHUSI U CHUMBOJEL. [ OMOJIOTHYHBIC XPpOMOCOMEI, aJlJICJIbHBIC
I'CHBI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMHHaHTHBIfI n peuecanHHﬁ IMPpU3HAK,
roMO3uroTa, rerepo3urora, 4YucTas JIMHUA, FI/I6pI/I,Z[BI, T'CHOTHUII, (I)GHOTI/IH.
OcHoBHBIC MCTOAbBI I'CHCTUKMH: FI/I6pI/I,I[0JIOI‘ quCKHﬁ, OUTOJO0T HHCCKHﬁ,

MOJIEKYJIIPHO-T€HETHYECKUI




3.3

Monorubpunnoe ckpemuBanue. llepBelii  3akoH MeHzaenss —  3aKOH
ennHoo0Opa3us THOPHUIOB TEPBOrO TMOKOJeHUs. [IpaBuUiIO JOMHHHUPOBAHHS.
Bropoii 3akoH MeHnaens — 3aKOH paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpEIIUBaHUs. | UITOTE3a YNCTOTHI FaMeT.
AHanusupytoiiee ckpemuBanue. [IpoMexyTOUHBIN XapakTep Haclie0BaHUS.
Pacuiennenue npu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpenuBanue. TpeTtuid 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NpPHU3HAKOB. L[UTONOrMYECKWEe  OCHOBBI  JUTHOPHIHOTO
CKpEIIUBaHUS.

CueruienHoe HacnenoBanue npusHakoB. PaGoter T. Moprana. CueruieHHOE
HACJIeIOBAaHUE T'€HOB, HAPYLICHHUE CUECIJICHHUS MEXIy I'€HaMH. XPOMOCOMHas
TE€OpUs HACIICICTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OINpeiesieHus: 1mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporameTHbld noji. ['eHernueckas
CTPYKTypa MOJIOBBIX XpomMocoM. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
TOJIOM.

I'enoTun kak nenoctHas cucrema. [IneloTponus — MHOKECTBEHHOE JICMCTBUE
refa. MHOXECTBCHHBIN ajljIeIM3M. B3auMmoaelcTBHE HeEaJICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

BsaumoneiictBie TeHOoTMmAa U cpeAbl npu  GopMuUpoBaHMU  (peHoTHMA.
N3menunBOCTh NpH3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE MPU3HAKUA. BHIIbI
M3MEHYMBOCTH: HEHACIIEICTBEHHAs! U HACIIEICTBEHHAS.

MoudukanmonHas  U3MEHYMBOCTb.  Pomb  cpeapl B (pOpMHpPOBaHUU
Moau(UKaMOHHOW n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa MoauduKalmoOHHOM
M3MEHYHUBOCTH.

I'enotunmyeckass n3MeHYMBOCTh. (CBOMCTBA TEHOTHIIMYECKONW HM3MEHUHUBOCTH.
Bubl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MyTAL[HIOHHAS.
KomOunatuBHass M3MEHYMBOCTh. MeHO3 H TONOBOM TMpPOIECC — OCHOBA
KOMOMHATUBHON U3MEHYMBOCTH. POJIb KOMOMHATUBHON N3MEHUMBOCTH B CO3/ITaHUN
TeHEeTUYECKOro pa3Ho00pa3ys B Mpeesax OAHOro BU/aA.

MyTarnuoHHas U3MEHYUBOCTb. BH/IbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE M WHIYLMPOBAHHBIE MyTallUM. SIEepHBIE M LUTOIIA3MATUYECKHUE
Mytanuu. CoMaTH4YecKue W IIOJIOBbIE MyTalMd. [IpuunHBI BO3HMKHOBEHHS
MyTauuid. MyTareHsl W WX BIMSHUE HA OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOIO TpoLEcca. 3aKOH T'OMOJIOTMYECKHX PAJIOB B HACIEICTBEHHON
m3menunBoctn  (H.W. Baswuios). BHesdnepHas ~ M3MEHUYHMBOCTH M

HacCJICACTBEHHOCTD




3.5

3.6

Kapuotun wyenoBeka. MexayHapoaHass nporpaMma HCCIIEIOBAHHUS TE€HOMa
yesoBeka. MeToabpl  M3yYeHUs] TEHETHKM 4YeJOBEKa: TIeHeaJOTHYeCKHi,
OJIM3HEIOBBIH, [IUTOTCHETHYCCKUH, MOMYJIAIIMOHHO-CTATUCTHYCCKHUH,
MOJICKYJISIpHO-TeHeTHYecKui.  COBpeMEHHOE  OMpeleieHUE  T'eHOTHIIA:
MMOJJHOTCHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC C IOMOIIBIO
[MI1P-anamm3a. HacnencrBeHHble 3a00j¢BaHMS  YeIOBeKa. I CHHbIE H
XpOMOCOMHBIE  0OJIe3HHM  4eloBeka.  bojesHu ¢ HACIEICTBEHHOM
MPEIPaCTIOI0KEHHOCTHIO. 3HAUCHUE MEUITMHCKON TeHETUKH B MPE0TBPAIICHUH

U JICUEHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U cenekuus. 3apoKICHUE CEICKIMHA U JIOMECTHKALMU. YYECHHE
H.M. BaBwioBa 0 IEHTpax MNPOUCXOXKICHUS U MHOT000pa3usi KyJIBTYPHBIX
pacteHuid. Posib cenekiyy B CO31aHUM COPTOB PACTEHUM W IIOPOJ YKUBOTHBIX.
Copr, nopona, mTaMM. 3aKOH TI'OMOJIOTMYECKMX PAIOB B HACIIEACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue A71s1 CENEKIMOHHON paboThlI.
Metoapl ceneKUMOHHON paboTel. MckyccTBEeHHBIH OTOOp: MaccoOBBI U
UHAMBUIYalbHbIM.  OTanmbl  KOMOMHAaUMOHHOW  cenekuuu. VcnblTanue
npousBoauTeNiell mo motoMcTBy. OTOOp MO T€HOTHUIy € HOMOILIBIO OLIEHKH
(eHoTUNa MOTOMCTBA ¥ OTOOP 1O TEHOTHUITY ¢ TToMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/1 CEJIEKIIMOHHON paboThl. PaguanmoHHbIi
U XMMHUYECKMH MyTareHe3 KakK HMCTOYHUK MyTaluil y KyJbTYpHBIX (hopMm
opranusmoB. lcnonap30BaHME T'€HOMHOIO pPENAKTHUPOBAHUS U METOJOB
pexomOuHaHTHBIX JIHK 17151 mosryueHust HCXOAHOTO MaTepraia iyl CeIeKIIHH.
[omyuenve nomumuionoB. BHyTpuBHIoBas rubpuanzanus. bimskopoactBeHHOE
CKpelIrBaHue, WM HHOpUIMHT. HepoJacTBEeHHOE CKpelBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsl. Vcnons3oBanue rereposuca B cenekuuu. OtaanéHHas
ruOpuan3anus. [lpeononenue Oecruionusi MEXBHIOBBIX THOPHIOB. JlOCTHOKEHUS

CEJICKIIMY PACTEHUH U KUBOTHBIX

3.7

OOBEKTHI, UCIIOIB3YEMbIE B OMOTEXHOJIOT MU, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPTaHU3MbI, HX XapaKTepUCTUKA. TpagulMOHHAas OUOTEXHOJIOTHS:
xje0oneyeHre, TMOMyYeHHE  KHUCIOMOJIOUHBIX  HPOAYKTOB,  BHHOJEINHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKUX TEXHOJIOTHI.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOJIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Meron TpaHCIUIaHTaUUU SAEP KIETOK.

XpoOMOCOMHass M TeHHas HWHXKEHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA H
KoHCcTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTikeHuss W mepCreKTUBBI
XpOMOCOMHOW UM TEHHOM WHXeHepuu. MeaunuHckiue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK




Cucrtema 1 MHOTOOOpa3ue OpraHMuecKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasme  opranm3moB. CoBpeMeHHas  cUCTEMa
opranudeckoro mupa. Ilpunmunsl kinaccudukanuu opranuzMoB. OCHOBHbBIE
cUCTeMaTUYeCKHe IPYMIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHMS M KU3HEIESATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0OTHOKJICTOYHbIE TPUOBI, OJJHOKJIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHnanbHble — OpraHu3Mbl.  JIBUKEHHME  OJHOKJIETOYHBIX
OpraHu3MoOB: aMEOOHNIHOE, )KI'YTUKOBOE, pECHUYHOE. 3alUTa Y OJHOKJIETOYHBIX

OpraHnu3MoB. PaS,I[pa}KI/IMOCTB Y OOHOKJIETOYHEBIX OPraHUu3MOB. Taxcucer

MHOrokaeToYHble  pacTeHus. B3auMoCBs3p  4acTed  MHOIOKIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOI'O OpraHUu3Ma.
Opranusm Kak enuHoe Lenoe. Tkanu pacTeHuil. TUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAIIAs, OCHOBHAs, MEXaHUYECKas.
OcobeHHOoCTH CcTpoeHMs, (YHKIMH M pacnojoXeHHs TKaHed B OpraHax

pacTeHui

BereratuBHbIE ¥ FeHEpAaTUBHBIE OPraHbl pacTeHUH. DyHKIIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BUKeHHEe MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI
n Hactuu. [lormomenue BOABI, YIVIEKMCIIOIO I'a3a U MHUHEPAIBHBIX BEIIECTB
pactenusmu. J{pixanue pactrenuil. Auddysus razoB yepe3 MNoBEpXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuid. Bbiaenenue y pacreHuil. 3ammura y
MHOTOKJIETOYHbIX pacTeHuid. Kyrtukyna. CpeacrBa macCUBHOM M XMMHMUYECKOMN
3auThl. OUTOHIMIBL.

PasgpaxxuMocTh U perynsanus y OpranusMoB. PazgpakumocTs U perymisauus y

MHOT'OKJICTOYHBIX paCTCHI/Iﬁ. PocToBEbI€e BellleCcTBa M X 3HAUCHHUE

MHOroKJIETOYHbIE  KUBOTHBIE. B3aMMOCBsA3bp YacTei MHOTOKJIETOYHOTO
opraHnusma. TKaHI/I, OpraHbl U CUCTEMbI OPpraHOB MHOT'OKJICTOYHOI'O OpraHu3mMa.
OpranusMm kak eauHoe 11ennoe. ['omeocTas. TkaHu )KMBOTHBIX U YeJTOBeKa. THUITBI
JKAUBOTHBIX TKaHE: JMUTENHAIbHAS, COCIUHUTEIbHAsI, MBIIICYHAs, HEPBHAas.
OcoOeHHocTH CTpoeHMs, (QYHKIMH W pacHoOJOKEHUs TKaHe B oOpraHax

JKHUBOTHBIX U YCJIOBCKA

Opransl 1 CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OpPraHOB.
Onopa Tena opraHu3moB. CKeJeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbII ¥ BHyTpeHHHH cKeneT. CTpOEHUE W TUIIBI COCIUHEHHUS
KOCTEH.

JIBMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTaHue xkuBOoTHBIX. IluTaHme
MMO3BOHOYHBIX )XKHUBOTHBIX. J[pIxanue >kuBoTHBIX. KoxxHOE nbixanue. XKaGepHoe

M JIETOYHOE JbIXaHUE.
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5.2

5.3

5.4

JlpIXxaHue IMO3BOHOYHBIX JKUBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
AETKUX TMMO3BOHOYHBIX )KUBOTHBIX. JlpIXaTenbHas cucTemMa yeinoBeka. Mexanusm
BEHTWIALMKM JIETKUX Yy MTUI M MIEKONMTAOUMX. TpaHCHoOpT BeLecTB Yy
OpraHu3MoB. TpaHCHOPT BelIECTB y *KHUBOTHBIX. KpoBeHOCHas cucrema u eé
opranel. KpoBeHocHas cucreMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAaIIeHUs. DBOJIOLUUOHHBIE YCJIOXKHEHUS CTPOCHHUS KPOBEHOCHOMU
CHCTEMBbI [T03BOHOYHBIX >KMBOTHBIX. BblieneHne y opranu3moB. Belienenue y
KUBOTHBIX. CokpaTuTesbHble Bakyoiu. Opransl BbiieneHus. CBs3b M0JIOCTH
TeJla ¢ KPOBEHOCHOM M BBIJICJIUTENILHON CHCTEMaMu. BhisieieHue y mo3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HX
IIPOU3BO/IHBIE.

PazpaxuMocTb 1 peryisinus y opraHu3mMoB. PazqpakxuMocTsb y 0THOKJIETOYHbIX
opranu3zMoB. Takcucel. PazapaXuMocTh W peryisinuss y MHOTOKJIETOYHBIX
pactenuil. PocToBble BelIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas perysiuus y MHOIOKJIETOUHBIX KHUBOTHBIX.
HepBHas cucrema u e€ oTzaenbl. DBOMIOLMOHHOE YCIIOKHEHHE CTPOCHUS
HEPBHOM CUCTEMBI Y )KHBOTHBIX.

Pazpaborka anroputmMoB um mporpamm misi 3pGeKTUBHON (DYHKIMOHAIEHON
aHHOTAllUM  TI'€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTa0OJOMOB

MUKPOOPraHu3mMoB, paCTeHHﬁ, JKHMBOTHBIX M YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €Iro 310POBLE

Opranel ¥ CUCTEMBI OpraHoOB 4eoBeka. OTAeIbl TOJIOBHOTO MO3Ia II03BOHOYHBIX
KHUBOTHBIX. Peduekc u pednexkropHas ayra. be3yciioBHbIE U YCIOBHBIE
pednexcel. I'ymopasibHas peryisuus M SHIOKPUHHAs CHUCTEMa JKMBOTHBIX M
yenoBeKa. JKene3pl 3HTOKPUHHON CUCTEMBI U MX TOPMOHBI. JleiicTBrE TOPMOHOB.
B3auMocBs3p HEPBHOM M 3HAOKPMHHOW cucTeM. ['mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycnoBHbIe U yCI0BHBIE pedIeKCh

3ammTa opranusma ot 6ose3nei. UmmyHHas cucrema denoBeka. KineTouHbsld u
TYMOpaJbHBIH UMMYHUTET. Bpoxn€HHBIN, NpuoOpeTEHHBIN crnenupuiecKuii
umMmyHuTeT. Teopusi KIOHaJIbHO-ceIeKTHBHOro wuMMyHuteta (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanurtenbHble OTBETHl OpraHu3moB. Poib

BPOKJIEHHOIO HMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KposeHnocHas cucrema u €€ opranbsl. Cepalie, KPOBEHOCHBIE COCY/bl U KPOBb.
Kpyru kpoBoobparienus. Pabora cepana u e€ perynsiuus

Hpixanue 4yenoBeka. Jluddy3uss ra3oB yepe3 MOBEPXHOCTh  KIETKH.
JpixatenbHas cucTteMa 4enoBeka. JlpIxaTenbHash IMOBEPXHOCTh. Perynsuus

neixaHus. [{prxareabHbie 00BEMBI
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[InmeBapurenbHas cucreMa 4denoBeka. OTAensl NMUIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Keye3bl.  BHYTpHUIIOIOCTHOE M BHYTPUKIIETOYHOE

IMHUIICBAPCHUC

5.6

5.7

6.1

6.2

[ToxpoBbl M ux mnpousBoanble. Opransl BbaeneHus. Ilouku. Crtpoenue u
¢dbynkuuonupoBanue HedpoHa. OuibTpalus, CeKpeLns 1 00paTHOE BCaChIBaHHE

KaK MEXaHU3MbI pa6OTI)I OpraHoB BBIACJIICHUA. O6pa3OBaHI/Ie MOYH Yy YCJIOBCKA

Z[BI/I)KCHI/IG YyeJIOBeKa: MbImedHas cucteMma. CkeleTHBIS MBIIINBI U UX pa60Ta.

CtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

OpomononHass Teopus Y. JlapunHa. Ilpennoceuiku  BO3HMKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4dHas aedarenbHocTs Y. JlapBuHa.

JIBuoKylre cuiibl 3BONIOIMM BUA0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HAacJEeACTBEHHas HM3MEHUMBOCTh, Oopbba 3a
CYLIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuaternaeckoit Teopun 3omonuu (CTI). Hedrpansnas teopust
sBosorK. CoBpeMeHHast SBOJIIOLMOHHAs OMO0JIOTHsl. 3HaUe€HHE IBOJIOLMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

[lonmynsanus kak ajeMeHTapHas eAuHMLA 3BoJound. COBPEMEHHBIE METOJbI
OLIEHKU T'€HETHUYECKOro Pa3sHOOOpa3usi U CTPYKTYpbl MOmyssuuid. M3meHenue
reHo)oHAa MOMYJIALMU KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHUE. 3aKOH
reHetudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (DAaKTOpbl (IBMXKYIIME CHIIBI) S3BOMIOUMH. MyTarMOHHBIN
nporecc. KomOuHatuBHas wu3MeH4YMBOCTh. Jlpeiidp reHOB — ciydaiiHble
HEHANPaBJIEHHbIE HW3MEHEHHS 4YacTOT ajulefedl B momyaauusx. O¢¢ekr
OCHOBATEJIA. Murpanuu. M3omsanmss  momymsiuui: reorpaguueckas
(mpocTpaHCTBEHHas1), OMoaoruyeckas (pernpoayKTUBHAs).

EcrectBeHHbIil 0TOOp — HampaBisoommii  ¢axkrop sBomouuu. Dopmbl
€CTECTBEHHOI0 0TOOpa: ABWXKYLIMM, CTaOMIM3HUPYIOIIMN, pa3phIBAOIIMMA
(nu3pynTuBHBIN). [TonoBoit oT60p.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB ~ Kak  pe3yjibTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE  NpHUCIIOCOONEHUM y  opraHu3MoB.  Apomopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOiaeHuit y opranuzMoB. OTHOCUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u cTpykrypa. BumooOpa3oBanume Kak pe3ysibTar
MUKpPO3BOJIOIMH. M30msmus — kiroueBoil daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: AJUTOTIATPUIECKOe (reorpaduyeckoe),
CUMITATPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIONIN3AIH,

r1z16p1/1;[143au1/1${). I[J'II/ITCJ'IBHOCTL 9BOJJIIOLIMOHHBIX ITPOLECCCOB.




6.3

MexaHu3mbl GOPMHUPOBAHUS OHOJIIOTHYECKOTO pa3HOOOpa3usl.

Posnb »BOMIOIIMOHHON OMOJIOTHH B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
O6uopazHooOpaszus. MUKPOIBOIIOLUSA U KOIBOJIIOLHUS MAPa3UTOB M UX XO35EB.
Mexanu3mbl (OPMUPOBAHUSA YCTOMUMBOCTM K AHTUOMOTHKAM U CIIOCOOBI

00pBObI C Hel

Meroapl U3y4eHUs] MaKpO3BOJIONHH. [laneoHTOI0THYeCKHEe METOIBI U3yUYCHUS
sBomtorun. [lepexoanbie HopMbl U GUIIOTEHETUYECKHUE PSIbI OPTAHU3MOB.
Bbuoreorpaduyeckue MeTo 1p1 U3ydeHus 3BooLuN. CpaBHEeHUE (IIOpPHI U (hayHbI
MaTepUKOB U OCTPOBOB. broreorpapudeckue odnactu 3emian. Buabl-sHnemMuxn
Y PEITUKTHIL.

OMOpHOJIOTHYECKUE M CPAaBHUTEIHHO-MOP(OIOrHYECKHE METOJbl H3Y4YECHUS
HBOJIONUH. ['eHeTHYeCKHe MEXaHU3MBI HBOJIOIMH OHTOTEHE3a W TOSBICHUS
SBOJIOLIMOHHBIX ~ HOBIIECTB. [ OMOJOTMYHBIE M aHAJOTMYHBIE OpTaHBL
PymumenTapHble  opranbl W aTaBU3MBL.  MOJEKYJSIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOABl HW3YyYEHHUS  DBOJIOIHH.
I'omosnoruunsie reHsl. COBpeMEHHbIE METO/IbI OCTPOCHUS (PUIIOT€HEeTHYECKUX
JICPEBHEB.

XPOMOCOMHBIE MYTaIlUH U IBOJIOIHSI TEHOMOB.

OO6mume 3akoHOMEpHOCTH (TIpaBuia) 3BojonuH. HeoOpaTumMocTh 3BOIIOLMH.

A,Z[aHTI/IBHaSI paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIOLINH

6.4

Hayunple THIOTE3Bl NPOMCXOXKIEHUS JKU3HU Ha 3emse. AOHOreHe3 u
naHcrnepMus.  JloHayuyHble — OpEACTaBIEHUS O  3apOXKICHUU  KU3HU
(kpearoHu3M). I'mnore3a MOCTOSHHOIO CaMO3apOXKICHHUS JKM3HM M €
onpoBepxkenue oneitaMu  D. Penu, JI. Cnamnanunanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.

OcHOBHBIE 3Tallbl HeOpraHMueckoi sBosouu. [lnanerapHas (reosornyeckas)
9BOMIOIMUS. XUMHUYECKass 5BONMIOLMA. AOUOTEHHBIM CHHTE3 OpraHMYeCKHX
BemectB u3 Heoprannuyeckux. Ombpir C. Mwmmnepa u I'. FOpu. OGpa3oBanue
nosinMepoB u3 MoHoMmepoB. KoanepBatnast runoreza A.M. Onapuna, runoresa
nepBuuHoro OymboHa Jx. XongeitHa, reHetuueckas rumote3a . Mémnepa.
Pu6o3umer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKJIETKH.

Hcropust 3emnm u MeToasl €€ u3ydeHus. Vckonaemble OPraHUM4ecKUe OCTATKH.
I'eoxpononorus u e€ mMetoabl. OTHOCHTENbHAS U aOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHoIOrnYecKas 1Kaja: S0Hbl, 3pbl, IEPUOBL, JTIOXH.

HauansHele 3Tansl opranndeckoit 3pontonnd. [losBienune n 3BOFOLMS EPBBIX

KJIETOK. OBomonus MeTtabonu3ma. BO3HHMKHOBEHHE TMEpPBBIX SKOCUCTEM.




CoBpeMeHHbIE MHKpOOHbIE OWOMIEHKM KaK aHajor TMEepBbIX Ha 3emie
coobmiectB. CTpomMaTonuTsl. [IpOKaprOTH U 3yKapUOTHI.

IIpoucxoxxaenne sykapuor (cuMOUOreHe3). DBOJIIOLUOHHOE MPOUCXOXKICHHE
BUpYycOB. [IponcxoXaeHHE MHOTOKJIETOYHBIX OPraHW3MOB. BO3HHMKHOBEHME
OCHOBHBIX I'pYyIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHWid. OCHOBHBIE apoMOpP(O3bI
pacrenuii. Bbixoa pactenuit Ha cymry. llosiBlieHMe CHOpPOBBIX pPAcTEHUU WU
3aBoeBaHne MMM cymu. CemenHble pacTeHMs. lIpomcxoxkaeHue LBETKOBBIX
pacTeHui.

OCHOBHBIE 3Talbl 3BOJIOUUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TunoB. I1epBble XOpaoBbIe KUBOTHBIE. JKU3HB B BOZE. DBOJIIOLMS T03BOHOYHBIX.
[Mpoucxoxnenne ampubuit u pentwmii. [IponcxoxaeHne MICKOUTAIONUX H
ntul. [lpunnun xmrodeBoro apomopgosza. OcBoeHHE OECIO3BOHOYHBIMU U
II03BOHOYHBIMH KUBOTHBIMH CYIIH.

Pa3BuTHe %u3HM Ha 3eMiIe 110 3paM U IIEPUOJaM: apXel, IPOTEPO30H, N1aJIe030H,
Me3030H, KaiiHo30il. OOmas XapakTepuCTHKa KJIMMara MU Te0JIOTMYECKUX
npoueccoB.  IlosiBneHne W pacuBeT — XapaKTEpHbIX  OpPraHU3MOB.
VYrineobpa3zoBaHue: €ro yCIOBHS U BIMSHUE HA Ia30BbIi cOCTaB aTMOC(EpHI.
MaccoBble BBIMMpaHUSI — JKOJOTMYECKHE KpHU3HMChl mpouuioro. IIpuumHbel u
CJIEICTBUSL MacCOBBbIX BhIMUpaHUil. COBpEMEHHBIN 3KOJIOTUYECKHUI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3agaum anTponosiorud. Metoael aHTpomnonoruu. CTaHOBJIEHHE
IIPEICTABICHUH O IPOMCXO0KIEHUH YeoBeka. COBpEeMEHHBIE HAyUHbIE TEOPUHU.
CxozcTBO yesloBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE UYEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOpP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (hbU3M0JI0r0-0MOXUMHYECKHE,
nosefieHueckne. OTiMuus uenoBeKa OT JKUBOTHBIX. IIpsiMoxoxkzaeHue wu
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOW CHCTEMBI.

JBuxkyuie cuibl ((akTopbl) aHTPOIIOTeHe3a: OMOJIOTHMYECKUE, COLUANIbHBIE.
CooTHolleHrne OMOIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.
OCHOBHBIE CTagUM aHTPOIIOTreHe3a. ABCTPAJIONUTEKH — JBYHOTME IIPEIKH
moned. YenoBek yMelnbld, NepBbIE HW3TOTOBIEHUsS OpyAuill Tpyaa. Yemosek
MPSIMOXOJISAIINNA W TIEPBBIA BBIXOJ JIOJAEH 3a mpenensl Adpuku. Yemosek
reiaensoeprckuii — oOIuUi MpeloK HeaHAEePTaIbCKOIO YeIOBeKa M YeJIOoBeKa
pazymHoro. YenoBek HeaHAEPTAIbCKUM KaK BHJ JIFOJIEH XOJIOJHOTO KJIMMAaTa.
YenoBek pa3yMHBI COBPEMEHHOTO THIIA, JEHUCOBCKHMU YEJIOBEK, OCBOEHUE

KOHTHHEHTOB 3a npenenamMu Adpuku.




DBOJIIOLIUSL COBPEMEHHOTO 4YeJoBeKa. ECTeCTBEHHBIM OTOOp B MOMYJSIHIX
YyenoBeka. MyTalMOHHBIN nporiecc U noauMopdusm. TlonysimroHHbIe BOJIHBL,
npeii¢ reHoB, MUrpanus 1 «3(pQexT ocHoBaTess» B MOMYJISALMIX COBPEMEHHOTIO
YeJI0BEKA.

UYenoseueckue pacel. [lomarne o pace. bousbmme packl: eBponeouaHas
(eBpa3uiickasi), aBCTpaJiO-HErpouJHasi (dKBAaTOpUAIbHAsI), MOHTOJOUIHAS
(a3narcko-amepuKkaHckasi). Bpems u myTtu pacceneHus 4eaoBeKa IO IUIaHETe.
EnuncTBO yenmoBeweckux pac. HayuHas HecOCTOSATENBHOCTh —pacHu3Ma.
[IpucrocoOaeHHOCTh 4YeJIOBEeKa K Pa3HBIM YCIOBUSM OKPYXAroOIIEH Cpessbl.
Bnusiaue reorpaduueckoit cpenbl u japeiida reHOB Ha MOP(OJIOTHIO H

(1)I/ISI/IOJ'IOFI/II-O YCI0BCKa

OKOCHCTEMEI U MNpUucymue MM 3aKOHOMEPHOCTU

7.1

Pa3nens! u 3agaun sxostorun. CBsi3b 3KOJIOTUU C IPYTMMH HayKaMHU.
Mertoabl 3kosnorud. IloneBble HaOMOAEHMS. ODKCIEPUMEHTHI B HKOJOTHMM:
NpUPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHMTOPUHT

OKPY’KaIOIIEeH CpeIbl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonornyeckne (HakTOpel U 3aKOHOMEPHOCTH WX JneiictBusa. Knaccupukarms
HKOJIOTUYECKUX (HaKTOpOB: AOMOTHUYECKHE, OMOTHYECKHE, AaHTPOIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JACWUCTBUS 3KoJoruueckux (axropos. IlpaBuio
munumyma (K. HInpenrens, 0. JIu6ux). TorepanTHOCTh. DBpUOHOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue akropsl. CBeT Kak 3kojorudeckuil ¢pakrop. [eiicTBue pa3Hbix
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. OKOJOTHYECKHE TPYIIIbI
pacTeHUil M JKMBOTHBIX 1O OTHOLIEHHIO K cBeTy. CUTHajbHas pojib CBETa.
DOTONEPUOAU3M.

TemnepaTypa kak »dkojorumueckuil ¢akrop. JleficTBue Ttemmeparypbl Ha
opranu3sMsl. [ToiikuoTepMHbIe 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skonornyeckuit (axrop. IlpucnocoOnenus pacreHuil
NoJIepXKaHuio BogHoro Oananca. Kiaccudukanus pacTeHHid M0 OTHOLIEHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3MYILIHAs, IOYBEHHas,
ryOMHHAs TONNOYBEHHAs, BHYTPHUOpPraHW3MeHHas. OH3NKO-XUMHUYECKHE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrnocoOiieHust OpraHu3MOB K
KHU3HH B Pa3HbIX Cpeax.

bruonornveckne putmbl. BHemHne wu BHyTpeHHHE puUTMBL CyTOuHBIE U
rOAMYHBIE PUTMBIL. [IpHCIIOCOOICHHOCTh OPTraHU3MOB K CE30HHBIM W3MEHEHHSIM

YCIOBUU KU3HU.




XKuznennsie hopmbl opraHu3MoB. [loHsTHE 0 XH3HEHHOU opMme. Ku3HEHHBIE
(hOpMBI pacTeHUM: JEePEBbs, KYCTAPHUKHU, KYCTAPHUYIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKu3HEHHBIE POPMBI )KUBOTHBIX: THIPOOHMOHTHI, T€OOUOHTHI,
a’poOnOHTBL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢axTopsl. Buasl OHOTHUECKUX B3aUMOJCHCTBUI: KOHKYPEHIINS,
XHMITHUYECTBO, CUMOMO03 U ero ¢opmbl. [lapasutusm, koomnepamnus, MyTyalIu3M,
KOMMEHCaJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJCHCTBUA  (Tommueckue, Qopuueckue, (adbpuueckue). 3HAUYCHHE
OMOTHYECKUX B3aUMOJCWCTBUI Ui CYIIECTBOBAHUS OPraHU3MOB B Cpele

obutanus. [I[pUHINIT KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTepUCTUKH nonysuuu. [lomynsamus kak Ouonoruueckas
cucrema. Poib HEOTHOPOAHOCTH cpeibl, Pu3muecKuX 0apbepoB M OCOOCHHOCTEN
6uosioruu BU10B B (POPMUPOBAHUN IPOCTPAHCTBEHHON CTPYKTYPbI MOMYJISALMHA.
OcHOBHBIE ITOKA3aTeIM MOIMYJISLMUA: YHUCICHHOCTb, INIOTHOCTh, BO3pAacTHas U
II0JIOBAsi CTPYKTYpa, pOXKAAEMOCTb, NPHUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okosoruyeckas CTpykTypa mnomnyiauud. OneHka 4YHMCIEHHOCTU MOILYJISILMH.
JlnHaMyKa MOMyJsuu U €€ perysiiusa. buoTu4eckuii NOTEHIMa MOMYJIALHH.
MopenupoBanne auHaMuKu —nonyssinud. KpuBele pocTa  4YHCIEHHOCTH
nonynsanuu. Kpussle BbpkUBaHMs. Peryisnus 4YMCIEHHOCTH NMONYJIALUI: POJIb
(akToOpoB, 3aBUCALIMX M HE 3aBUCIIIUX OT IUIOTHOCTU. OKOJIOTMYECKUE
ctpareruu BUoB (I- u K-ctparerun).

[TonsiTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckor Humu JIk.M. Xarunncona. PazMepsl dkosornueckou
Huwu. [ToreHnuanbHas U peaan3oBaHHas HULIN.

Bun xak cucrema mnomynsuuil. Apeansl BUAOB. Buabl M MX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEIEHUS M  MUTpAlUdl  KUBOTHBIX.

buonornyeckue nHBa3uU JYKCPOIAHBIX BUJOB

7.4

CooOmiectBa opranu3smMoB. buonenos u ero crpykrypa. CBsizu MexIy
opraHuzMamMu B OuolieHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHANTBHBIE OJOKHM OPraHU3MOB B 3KOCHUCTEME: MPOAYLECHTHI,
KOHCYMEHTbI, peAyleHThl. Tpopuyeckue ypoBHH. Tpoduueckre Lenu u CeTH.
Abuotnyeckue 610k 3kocucteM. [1ouBbl U MBI B 3kocucreMax. Kpyrosopor
BELIECTB U IIOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTeNN 3KOCUCTEMBL. buomacca u npoaykuus. JKOJIOrMYeCKHUe
MMpaMH/JIbl YHCell, OOMAaCChl U YJHEPTHH.

HanpaBneHnHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKleccuu. [lepBuunbie u

BTOPUYHBIC CYKINCCCMU U HUX I[IPUYHUHBI. AHTpOHOFCHHBIC BO3JICMCTBUS Ha




cykueccuu. KnmmakcHoe cooOmectBo.  buopasnooOpasme #  HOJHOTa
KPYTOBOPOTa BEILIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBbI. AHTPOIOTEHHBIE 3IKOCHCTEMBL. ATPOIKOCHUCTEMA.
ArporeHo3. Pazinuuuns Mexay aHTpOIIOT€HHBIMU U IPUPOTHBIMU 3KOCUCTEMAaMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas ¢iiopa
u ¢ayna. CuHaHTpomm3amusi Tropojackol ¢ayHel. buonorudeckoe
XO35IICTBEHHOE 3HAYEHHE arpOodKOCHUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHUCTEMAX.
[Iepenoc sHEprum 1 BEUIECTB MEXKTY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpraHM3MOB, MOMYJSIIMM M 3KOCUCTEM B YCIOBHUAX €CTECTBEHHBIX M

AHTPOINOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmeruranerapras 00o0yo4ka 3eMiIM, TOE CYIIECTBYET WIIH
cylecTBoBana xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OGnactu
o6uocgepsl u e€ cocras. JKupoe BeriecTBo 6uochepsl U ero PyHKIMH.
3aKOHOMEPHOCTH cyIliecTBoBaHusl Onocdepbl. OcobeHHOCTH OHMOChepsl Kak
riobanpHOM  SKOocucTeMmbl. J[MHamudeckoe paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB W OHOr€OXHMMHUYECKHE IHKIbI (yriaepojaa, as3ora).
PutmuuaHOCTS siBIEHUI B Onocdepe.

3oHanpHOCTH Onocdepsl. [lonsarue o 6nome. OCHOBHBIE OMOMEBI CYIIU: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJHMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOIMUYECKUE Jieca, BBICOKOTOPbs. Kiumar, pacTUTeNbHBIA H
KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTCHIHATIA H

o6uocdepHbIX QyHKIHIHA

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MPUYNHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHUE BO3LyIIHOM cpepl. OXpaHa BO3lyXa. 3arpsi3HEHUE BOIHOM CpeIbl.
Oxpana BoJHBIX pecypcoB. Pazpymenue noussl. OXxpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPOIIOT€HHOE BO3/EIICTBHE HA PacTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
PacCTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NPUHIMIBI OXPaHbl IPUPOBI.
Kpacubie knuru. Ocobo oxpansemble mpupojHble Teppuropun (OOIIT).
Borannueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TNPUHIUIBl YCTOMYMBOIO pPAa3BUTHUS YEJIOBEUECTBA U IPUPOJIBI.
PanmonanbHOoe  MPUPOAOINOIB30BAHME M COXpPaHEHHE  OHOJIOrMYecKOro

paszHooOpa3us 3eMiau




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 xmacc/ Aradponosa U.b., Cuornazos B.1., O6mectBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 00ILIECTBO
«M3narenbctBo «IIpocBemeHuey

* buonorus, 11 xnacc/ Aragonora W.b., CuBornazos B.U., O6miecTBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/J[PODAY»; AKIIMOHEpHOE 00IIECTBO

«3narensctBO «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://uchi.ru/
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