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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusyy yrayOnénHoro ypoBHs uszyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodunbHbie yueOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJEHHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepeHupanii  oOy4eHUsT Ha YPOBHE CpPEAHEro OOIIero oOpa3oBaHUsI U
MPU3BAaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBSA3aHHBIX C HOpodopueHTanuerdn oOydarouMxcsi U CTHUMYJHUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMmy nipeameTy "buonorus” 1aét npeacraBieHue o 1eu
W 3aJja4ax U3ydeHHs ydeOHoro mpeamera «buosorus» Ha yriyOJ€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUE, €ro
CTPYKTYpUpPOBAaHME IO pa3feinaM ¢ TeMaM, paclpelesieHue I0 KiaccaMm,
PEKOMEHyeT TMOCIeA0BATeIbHOCTh W3YUYeHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme 1o 6Moioruu peain3oBaH
MIPUHIINI MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTUU HA YPOBHE OCHOBHOTO OOIIErO
oOpa3zoBaHus, Oyaromaps dYemMy MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJIEAyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHMS,  IKOJOTUUYECKOTO
MBIIIUICHUS, IPEJICTABICHUH O 3J0pOBOM 00pa3e KU3HHU, Ha BOCTIUTaHUE OEPEIKHOTO
OTHOIIICHHS K OKpY>Karolleld mMpupoaHoil cpeae. B mporpaMme mo OMOJIOrMM TakKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buonorus» B peanmuszanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHHs U B JOPMUPOBAHUU OCHOBHBIX BUIOB y4EOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYarolIMXcsi IO OCBOCHHMIO COJIEpPKaHUS
OMOIOTHYECKOTO 00pa30BaHMs HAa YPOBHE CPETHETO 0OIIEeTr0 00pa3oBaHUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTHPOBAH HA PACIIIUPEHUE
U yriiyOseHue 3HaHU 00y4aroIuxcs 0 AUBOM MPUPOJIe, OCHOBAX MOJIEKYJISIPHON U



KJIETOYHOW OMOJOTHH, YMOPHOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTHH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

N3yuenue ydeOHOoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJTYYEHHUIO
Ouonornyeckoro  oOpa3oBaHMs B By3aXx UM OpraHu3alusx  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHMS COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTHe. Tak,
pacmvpeHsl U yriyoJieHbl OWOJIOTMYECKHE 3HAHHUS O PACTEHMSX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o y4yeOHOMy mnpeamery "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMH, SBOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHeHHs1 OMOJIOrMYecKoro paznooOpasus mianeTsl. Tak, B 10 kinacce usyyarores
OCHOBBI MOJICKYJISIPHOM M KJICTOYHOW OHOJIOTHM, SMOPHOJOTMM W OHOJIOTHHU
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMxcsi Mo OOTaHUKE, 300JI0TMH, aHAaTOMUH,
dbusunonornu yenoreka. B 11 kiacce u3ydaroTcsi IBOIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJI€H, IPUHIIUIIOB U MPaBUJ,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3vM M OCOOCHHOCTSAX KIIETKH, OpPraHu3Ma, MOMyJsIuH,
OHMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOIIMXCS HAYYHBIX JTOCTHUKEHHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOrHYecKuX 3HaHuM. J{is
pa3BUTUS M TOJACpXKaHUS HHTEpeca OO0yJarouMxcs K OHOJIOTUH Hapsay Cco
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJEPKAHUHU TPOrPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUSI U Pa3BUTHS
TOU WJIK UHOM 00J1aCTH OUOJIOTHH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEIlIEHUE BAXKHEUITNX OMOJIOTMYECKUX M SKOJOTHUYECKUX TPOoOIeM.

Lenb u3zydenus yuebHnoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHON



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TNPUOOPETCHHE YMCHHM
WCITOJIB30BaTh OTH 3HaHUS B (DOPMHUPOBAHUM MHTEpPEca K ONMpenenEéHHoi o0IacTu
npo(hecCHOHANBHON JAESITENbHOCTH, CBSI3aHHOW C Ouojorueil, wim K BBIOOpPY
y4eOHOTr0 3aBeICHUS JJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIEUNBACTCS PEIICHUEM CIICTYIONINX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHWN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu U OCOOCHHOCTSX OUOJOTHYECKUX CHCTEM (KJIEeTKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOT€OLEH03, Onocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHUE OOYy4YalOIIMXCd C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOU U
KJIETOYHOM OMOJIOTUU, YMOPHUOJIOTHH U OMOJIOTUH Pa3BUTHS, TCHETUKH U CEJICKIINH,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHMOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEIbHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCIICIOBAaHUN B
naboparopud W B mOpupone (HaOMIOJeHHME, W3MEpPEHHE, OSKCIICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHaJM3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TO0JIH30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-IKOHOMUYECKUMH M  IKOJOTUYECKUMHU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOILICHUIO K OKpPYXKalIleld NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATH  MEpbI
npodrtakTHKU WHGEKITMOHHBIX 3a00JIeBaHUl, TIPABWIA TTOBEJACHUS B MPUPOJE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KM3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTGHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOITUXCS HHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
MpOIECCEe 3HAKOMCTBA C BBLAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I0 MPOOJIeMaMH, METOJI0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peuieHus OMOJIOTMYECKUX 3a/lay, MOJEIMPOBAHUS OMOJOTUYECKHX OOBEKTOB U
MPOIIECCOB;

BOCITUTAHUE y 00YYaIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOC B
1€JIOM M K OTJICTHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYyphl IOBEICHHS B PUPOJIC; HHTETPAITUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOIOTIOIB30BaHUHU (COOIOICHHE TIPABIII TIOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
IKOCUCTEM, Ouocdeprl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXamomux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JI€BaHMIA,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3/laHME€  YCIOBMM  JUIsl  OCO3HAHHOTO  BbIOOpa  OOydarolUMUCS
VHINBUTy AJIbHOM oOpazoBaTeIbHON TPACKTOPUH, CrocoOCTBYIOIIEH
nocJeayouemMy npo(ecCHOHaIbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YTiIyOJIeHHOM
YpOBHE CpelHero odiero oopazopanus, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEZIEI0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS OUOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnupUKU €ro COJep KaHWs U HaIMpaBIEHHOCTH Ha
OpOAODKEHHE OMOJIOTMYECKOTO 00pa3oBaHUs B OpraHU3alUsX CpPEIHEro
po¢heCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

O0s13aTeNbHBIM YCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJTHEHUH MPOSKTHBIX M YYEOHO-MCCIIEI0BATENHCKUX PaboT,
TEMAaTUKA KOTOPBIX OMPEAEIISIETCS YUUTENIEM Ha OCHOBE UMEIOIINXCSI MaTEpUATbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX TPUPOJIHBIX YCIOBUMA.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJapcTBeHHou utorooi arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owosiornu.  buonornueckue HayKM UM U3y4aeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TMPUKIAJHBIE KW TMOUCKOBBIE HAy4YHBIE HCCICAOBAHUS B
OHOJIOTHH.

3HadeHure OMoJOoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIIJIEHHOCTH, OXPAHE TPUPOIBI.

JeMoHcTpanuu

[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, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTUM C APYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0XHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMU,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuocdepHsniii. Ilporecchl, TPOUCXOIANIME B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMBI HA PA3HBIX YPOBHSIX OPraHU3alNU.

N3ydenne >XKuUBBIX cucTeM. Mertoasl Ouosiorndeckord Hayku. HaGmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3aIM, MeTaaHanu3. [louaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOW. [InanupoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runoresa. [lonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpuunHBI UCKaXXEHUsA PE3YyJbTATOB JKcnepuMeHTa. [loHsAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumet u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cuctemMbl», «CBOHCTBAa >KMBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEeMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON TIPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BAHUE IS IPOBEICHUS HAOIIOACHHUH,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYCHHH )KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC ITOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

Metoapl  MOJIGKYJSIPHOM M KIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOI MEUYEHBIX aTOMOB, AU(PEepeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTropus pa3BUTHSA METOAOB MUKPOCKOIIMID.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHMKPOIPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snekrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak pacCTBOPUTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUHU KIETKH,
TEIUIOpEryauru. MUHepanbHbIe BEIIECTBA KJIETKU, UX OHojorudeckas posb. Posb
KaTMOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelleCTBA KIETKA. buonormyeckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypol. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIUTOCAXapyIbl U MOJUCAXAPUIBI.
OO0mmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKYUYeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CTpoeHue HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Moltiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuUOMOJEKyd. Moodenuposarnue
CmMpyKmypbol U QYHKYuil OUOMONEKYN U Ux Komniekcos. Komnvromephwiti ouzatin u
opeaHu4ecKull cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMmoHCcTpauumn

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

Jnarpammel: «PacnpeneeHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOIELY,
«Pacmpenenenne XuMHYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJIEKyJIbl BOIbD, «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBOW MOJIEKYJbD», «CTpOeHHUE MOJIEKYIT
yriieBoaoBy», «CTpoeHre MOJIeKyd JUnuaAoBy», «HyKIenHOBbIE KHCIOTBIY,
«Crtpoenne Monekysbl ATOy.

O6opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO KaueCTBEHHBIX
peaKIii».

JlaGopaTopHnasi padora «/ccienoBaHue HyKJIEUMHOBBIX KUCIIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumbl KIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUS KIETKH.



CrtpoeHue npoKapuoTUUECKoil KieTku. KiierouHasi cTeHka OakTepuil U apxei.
OcoOeHHOCTH CTpOEHHUs] TeTepoTpoHONl M aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE yKapUOTHUECKOM KieTkH. [1nazmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckol MeMOpaHsl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: maccuBHbIN (AU dy3ust, ooneryéHHas
mud¢y3us), aKTUBHBIA (NMEPBUYHBIN W BTOPUYHBIN aKTUBHBIA TPAHCIOPT).
[Toynponuiiaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronuto3. Jk301uTo3. Knertounas crenka. CTpykrypa U (yHKIHUUA
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hurtomna3ma. [{uto3one. Llutockener. [IBrmxkeHne nuroriasMel. Opranouasl
KkJeTkr. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [onbpkM, NM30COMBI, HUX CTpoeHHE U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OpPraHouAOB KiIETKH. CTpOeHuE IpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIUIA3MAaTHUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I onvooicu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutensHbIX KieToK. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKM:  MHUTOXOHIPHUH,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouocenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIMINUX 3yKApHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JICUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpaHnHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomescymounvie Qunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KneTodynsrit
ueHtp. CrpoeHne U JBUXKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnuvle Oenxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoIlia3Ma, SAPBIIIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTpuKkc. IIpocTpaHCTBEHHOE pPacHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sijipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHolt 00010YKU 6 Mmumose. AHoepHviii
Mpaucnopm.

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

JAeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYyKapUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIIpETapaThl OaKTEPHATBHBIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnasi padora «lccnenoBaHue IUIa3MoNIM3a W JACIUIa3MOJn3a B
PACTUTENbHBIX KIIETKaX).

IIpakTuueckast padora «/3yueHrne NBUKEHUS [IUTOIIA3MBI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHBIi. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPTraHUYECKUX KaTaiu3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCucenHbIll U OKcuceHHblll omocunmes y odbaxmepuii. Ceemocodbuparoujue
nueMeHmvl U NUCMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢doTocunrteza. CBeToBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. lIponykTUBHOCTH (pOoTOCHUHTE3a. BiusHue pa3audHbIXx (PakToOpoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaYCHHE (DOTOCHHTE3A.

XEMOCHHTES. Pa3nooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPULUPYIOIIKE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OposkeHUS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIN OOJIe3HEH.

AnpoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax omomorndeckoro okucieHus. [luknuyeckue peakuun. OKUCIUTETHEHOE
bochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnout ATD-cunmaszwl. IlpenmyiecTBa a’poObHOr0 MyTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

JleMoHCTpanumn

[Toptpetsl: JIx. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «bruocuaTe3
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyAOBAaHHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTaunas3bl)».

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HaciiencrBeHHass uHGoOpMalus U peaju3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKkui
KOI, €ro cBoucrBa. TpaHckpunuus — wmatpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIMIUMU: KOMIUIEMEHTAPHOCTh, aHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocuntese Gernka.
VYcnoust 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKAPUOT U IYKApUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoOKapuoT. l'mmoresa
ornepoHa (®. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCNpeccu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuns 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U 00UTaTHBIC Mapa3uThl. CTpoeHHe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JHK-cooepocawux supycos, PHK-codepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupychbie 3a00sieBaHus YesoBeka, >KMBOTHbIX, pactenuit. CITN /], COVID-19,
COI[MAJIbHBIE U METUIIUHCKUE MPOOIIEMBI.

buoungopmamuxa: unmeepayus u anaruz o6onvuiux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexnonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanumn

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

Tabmumpl u cxemsl: «buocunres 6enka», «I eHeTnueckuii kom», «Bupycs»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. Wutepdaza u  MuTo3.
Oco0OeHHOCTH TIpolIeccoB, MpoTeKaimux B uHTepdasze. [loaroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
NOCTCUHTETHYECKUN (IPEMUTOTUYECKUI ) IEPUO]IbI UHTEP(a3BL.

Martpuunbii cunres JAHK — pemmkanwmsa. [Ipuanuner permmkanuun JITHK:
KOMIUIEMEHTAPHOCTh,  MTOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUICIBHOCTb.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TemomMepaza. XPOMOCOMHBIH HaOOp KIETKM — KapuoOTHUIl. JIUIJIOWIHBIA W
rarionaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaguu MUTO3a U MPOUCXOISIINE B HUX MPOIECCHI.
Tuner MuTo3a. KapnoknHes u MUTOKWHE3. bruonornueckoe 3Ha4eHrne MUTO3A.

Perynsius MUTOTHYECKOrO IMKJIA KJIeTKU. [Iporpammupyemas KieTodHas
rudesb — anomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eudenu xiemox. «l{ugposas
KiemKka» — ouourngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabnuipl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CtpoeHue
xpomocomy, «Permmkamus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOTIperapaThl: «MHUTO3 B KIETKax
KOpEIIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIperapaTaxy.

JlaGopaTopHasi pabota «HaGmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

Oco0OEHHOCTH CTPOEHUS U JKU3HEACATEITHPHOCTH OTHOKJICTOYHBIX OPTAaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHUE
npoTUCThl. KoJIOHUANIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4AaCTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak equHoe uenoe. I'omeocras.

Tkanu pacrenuid. TUTIBI paCTUTETBHBIX TKaHEH: 00pa3oBaTeIbHAs, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOECHMs, (PyHKUMH U
PAcCIIOIOKEHUA TKAaHEH B OPraHaX pPacTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COCMHUTENbHAs, MbIleyHas, HepBHas. OcoOEHHOCTH CTPOCHUS, (PYHKIHA U
PAacIIOIOKEHUA TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX KMBOTHBIX. Hapy kHbIll 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIbI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloromenre Boapl, yriaeKucioro raza 1 MUHEpaabHbIX
BellecTB  pacrteHussmu.  [Iutanme  KMBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XMUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOTO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenui. J{prxanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa dYelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JprxareiabHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpalleHHs. OBOJIOLUOHHBIC
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJsiums.

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeiziesieHue y s)kUuBOTHBIX.
CokpatutenbHble Bakyodau. Opradbl BblaeneHus. POuibTpalus, CEKpeuus Hu
oOpaTHOEe BcacblBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. CBs3b
IIOJIOCTH Te€Ja C KPOBEHOCHOM M BBIICIMTENBHOM CHCTEMaMHU. BplaeneHue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. Ctpoenne u QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopbl
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oone3Hedl. UMmmyHHas cuctema uyenoBeka. KieTouHblid u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduIecKuii
UMMYyHUTET. Teopusi KJIOHaIbHO-celeKTUBHOro umMmyHutera (I1. Opnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BAHMI.

PazpgpaxxuMocTs W peryndauuss |y  OpraHu3moB. PasznpaxumMocTs y
OJTHOKJIETOYHBIX OPraHn3MoB. TakcuChl. Pa3ipaXuMoCTh U PEryisiuus y pacTeHUM.
PocToBbI€ BellecTBa U X 3HaYEHUE.

HepBHasg cucreMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednekropHas nyra. bezycnoBHbie U yCIOBHBIE pe(IIeKCHI.

['yMopasibHasl peryJisiliis M 3HJOKPUHHAS CHUCTEMa YKMBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JleficTBUE TOPMOHOB. B3auMOCBS3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupsl U cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepum», «lIpocrerimme», «Opranbl LBETKOBBIX PpPaCTEHUIN»,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue credus,
«CTpoeHre NHCTOBOM IUIACTHHKWY, «TkaHW >KMBOTHBIX», «CKENET YeI0BEKa»,
«IIumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MpIlieyHas ~ CUCTEMay,
«BplgenurenbHas CUCTEMay, «IDHAOKPUHHAsA cUCTeEMa», «CTPOECHHE MBIIIIbIY,
«Ammynurer»,  «Kuiieunomonoctueie»y, «CxeMa  NUTaHUS  PACTECHUN»,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoe€HHE THIPBDY,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepms», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonUTamux», «HepBHas cucrema uenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpENapaThl OJHOKJIETOUYHBIX
OpraHU3MOB, MUKpOINpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH



HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
000OpyI0BaHUE JJI JIEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v OeIKoB Moj edcTBreM (hepMEHTOB, 000pYAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l/3yueHue TKaHEel paCTCHUIN.

JlaGoparopHasi pabora «3ydyeHue TKaHEe sKUBOTHBIX).

JlaGopaTopHasi padora «3yueHne OpraHoB IIBETKOBOI'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@opMbl pa3MHOKEHHS OpPraHuM3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  I[OYKOBaHHWE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxeHue. [lomoBble KieTKH, WM rameTsl. Meno3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii cMbICIT
M€i03a M TIOJOBOro Impouecca. Melo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :KuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHEe UM 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JlpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIECKONMUTAIOUIUX. 3apOJBIIICBBIE JUCTKU
(racTpyJsisiuus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WMHIYKIHA).
3akyagka IUIaHA CTPOCHUSI JKMBOTHOIO KakK  pE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHANIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYKAIOIICH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. IIpsMoe wu
HenmpsiMoe pas3BuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HauYe€HHE NPSIMOTO U HENPSIMOTO
pPa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpPHI
peryJsiiiy pocTa >KMBOTHBIX U YesioBeka. CTauu MocTaMOPUOHATBHOTO pa3BUTHUS



y ’KUBOTHBIX U 4esioBeka. [lepropl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue cop B Mpoiiecce Mero3a. 'amerorenes
y pactennil. OmI0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pPa3BUTUE CEMEHHU.

MexaHu3Mbl peryJIauyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpau

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHue», «Tumbl OGecmosoro
pasMHOXEHUDY, «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBD,
«PasMHOXeHuEe AP, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButme wmanckoro xyka», «PasButhe capaHumny,
«Pa3BuTne nsArymkn», «J[BOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTECHUI,
«CtpoeHne ceMsaH OTHOIOJBHBIX U ABYJOJBHBIX PACTECHUI», «KU3HEHHBIN LMK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKI MXa», «  KM3HEHHBIA LIUKJI MATOPOTHUKAY,
«OKW3HEHHBIN LUK COCHBLY.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenaparhl SUIEKICTOK H
CIIEpMAaTO30UI0B, MOJIENb «L UK pa3BUTHS JISATYIIKWA.

JlaGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPEnapaTaxy.

IIpakTnueckass padora «BbIsBIEHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICIINX
pacTeHu».

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

Hcropust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. e ®pusa, T. Moprana. Posib 0T€4EeCTBEHHBIX YUYEHBIX B PAa3BUTUU I'€HETUKHU.
Pa6ote H. K. KonsiioBa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®unmmmaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE =~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKHM.

JleMoHCTpanumn



[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

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

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBpii 3akoH MeHaenss — 3aKOH

eAMHO00pa3usi rTHOPUIOB MepBOro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacLICIUICHUsl ITPU3HAKOB. L{UTOJIOrMuecKkre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

Ananmsupytomee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIIEIOBAHMS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HaclieJOBaHUsI TPU3HAKOB. [[uToIOrHYeckre OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHaMh. XPOMOCOMHas
TEOPHUsI HACIIEICTBEHHOCTH.

['eneTuka nosia. XpoMOCOMHBIM MEXaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporamMeTHbId MoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HaKOB, CLHETUIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tonmumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTUYECKUX  TPOILIECCOB, TOBEICHUS W  KOTHUTUBHBIX  (DYyHKIIHUH.
['eHeTrueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MUKpOOMOM». ['eHeTWdyeckue acmeKThl KOHTPOJS |
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHanu3upymrouiee ckpemuBanue», «HemomHoe TOMUHHpPOBaHUEY,
«ClermieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXeCTBEHHBIN ajIenu3m», « B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb JUIA JEMOHCTpPAIMUd 3aKOHOB €IMHOOOpasws
THOPUIOB TIEPBOTO TIOKOJCHHWS U PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTPAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnyeckas padora «/3ydyeHue pe3yapbTaTOB MOHOTHOPUIHOTO
CKpEIIUBaHUA Y 1PO30(DUITBD».

IIpakTuueckass paGora  «M3yueHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE W KOJIMYECTBEHHBIE NMPU3HAKUA. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

Mopaudukanuonnas U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa Moau(uKaiimoOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKasE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON M3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJTHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIbI MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBICE MyTaluuu. SaepHble U
HUTOIIa3MaTuYeckue MyTtanuu. CoMaTUYeCcKUe W TMOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTanuid. MyTareHel W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOT'O TMpollecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHoM n3MeHunBoctd (H.W. BaBunoB). BHednepHass U3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, PpOJb dNUEHEeMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCTIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdeMmoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuet u  cxembl: «Bugasl u3mMeHuMBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiio3,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTarmii.

OOopynoBaHue: XKUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMU U3MEHYUBOCTH.

JlabopaTtopHas paborta «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHYMBOCTU. l[locTpoeHue BapualMoOHHOTO psga U
BAPUALIMOHHOW KPUBON».



IIpakTuyeckass padora «Mytarmuu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapruotun uyenoBeka. MexayHapoaHas mporpaMma HMCCIEOOBAaHHUS TE€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs  TEHETMKH  YEJOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIOBEIM, IIMTOr€HETUYECKUH, MOIYJIALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00sIeBaHUs YesloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPEpacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALCHUN U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUuecKkoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(GhU3NYECKOMY U XMMUYECKOMY 3arps3HCHHUIO OKpy:karoiiei cpeanl. ['eneTnueckas
MPEIPACIIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSIM.

JleMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeToabl U3ydYeHUs] TEHETHUKH
yesjoBekay, «I eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JomecTukanus u cenekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o I[leHTpax NpOUCXOXKIEHUS W MHOT000pasvs KYyJIbTYPHBIX
pacteHuid. Ponb cenekuuu B CO3JJaHNU COPTOB PACTEHUN U TOPOJ )KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHOW U3MEHUMBOCTH
H. W. BaBumnosa, ero 3HaueHue s CEISKITMOHHON pabOTHI.

Metoasl cenekunoHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUY AJIbHBIN. Oransl KOMOWHAIMOHHOU CCJICKIINU. HUcneiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA ~ CEJICKIIMOHHOW  paboTHI.
PannanMoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekoMmOuHanTHbIX JIHK 117151 mosmydenust iCXOAHOro MaTepurana ajisi CeJIeKIUU.

[Tomyuyenue MOJIMIUIONIOB. BryTpuBuaosas THOpUIN3aIINS.
brmuskopoAcTBEHHOE — CKpemmBaHWe, wid  WHOpuauHr.  HepoacTBenHoe
CKpelnMBaHue, Win ayTopuauHr. ['erepo3uc m ero mpuumHbL. Vcmomb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. [Ipeogonenue Oecruioaus



MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHue U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUM U X
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpawenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYUleHUs
Cyuecmeyomux u co30aHusi HO8blX NOPOO, JUHUU U KPOCCOB, 8 MOM HUCIe C
NPUMEHEHUEM COBPEMEHHBIX MemMO008 HAYUHbIX UCCIe008aHUL, Nepedosbix Uoeli U
NepCneKmuBHbIX MexXHOI02ULL.

JleMoHcTpanuu

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

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuin, «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«MeTtonpl cenekiuny, «Otnanéunas rudbpuauzanus», «MyTtaresesy.

JlabopaTopHas padora «/3yueHne cOpTOB KyJIbTYpHBIX PACTEHUNA U ITOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOMUCTIBITATELHBIN y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyYHMBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJI0TMs U CHHTETHYECKAS OMOJIOTHS

OOBEeKThI, HCHOJIb3yeMble B OHWOTEXHOJIOTHUH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOjIeMe. Mukpoouonornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3gaHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.

Knerounas unxenepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTCHUH U
KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuau3aius W COMATHYCCKUM
smOpuorene3. lcnoiab30BaHWE TarIOWIOB B CEJIEKUMU pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHAbHBIX U NOJUKAOHATbHBIX
anmumen 6 MmeouyuHne. VICKyCCTBEHHOE OIUIOJIOTBOpEHUE. PeKOHCTpyKIus
AUIEKJIETOK U KJIOHUPOBAHUE KMBOTHBIX. METOA TpaHCIUIAHTALIMU SIIEp KIIETOK.



Texnono2uu 0300po6nenus, KyibmueUupo8arus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
KoHcTpyupoBanue pexkomouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW WHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumunaa. [TLP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKAa I OLIEHKH COCTOSIHUSI €ro 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnkeHepuss g pa3pabOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OmonmpuHTUHTra U ckaddoaauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BaKLMH C LEJNbI0 00ecrnedeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyaurteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmunp! u cxemsl: «lcnonab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «Kiletounas nHxkenepus», «I eHHass HTHKEHEPU.

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX POAYKTOBY.

Ikckypeusi «buoTexHonoruss — BaKHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIONUOHHBIX NpeEIACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopusi Y. JlapBuna. IlpeAnochUlKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedaTenbHocTh Y. JlapBuHa.

J{Broky1ye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS OpraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHHE, ECTECTBEHHBIN U HCKYCCTBEHHBINH 0TOOD).

Odopmiienne cunterndeckor Tteopun dBomtonmu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMEHHas 3BOJIOUMOHHAsA Ouojorusd. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpauu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kiosne, Y. lapBun, C. C. YerBepuxos, 1. U. lImansraysen, Jx. Xonneiin, . K.
benses.

Tabnuib! u cxemsl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)y», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (GopMuUpOBaHMs MPUCTOCOOTICHUHN Y
pacTeHull U *KUBOTHBIX (110 JIamapky)», «Kapra-cxema mapupyra myremecTBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®Dopmbl OOpbObI 3a CyIIECTBOBAHUEY,
«Iloponpl romyOei», «MHoroodbpasue KyJIbTypHBIX (OpM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYIIUMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJIOKEHHUS
CUHTETUYECKON TEOPUH IBOJTIOLIMI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonyssAnps Kak 3JIEMEHTapHas €IWHULA 3BOJOLUH. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl HoOmyssiuuid. M3meHeHue
reHooH/a TOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitnoepra.

OneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJiCeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusax. DPQPeKT OCHOBATEIS.
Ippexm obymouinounozo eopaviuwika. CHUdCeHUe 2eHemuuyecKko2o pa3HooOpa3usL:
npuyunsl u creocmsus. llposenenue sa¢pgpexma opeticha 2eno8 6 6ONILUIUX U MATBIX

NONYJAYUSAX. Murpanumu. N3onsauus MOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIii 0oTOOp — HampaBisiomuii ¢gakrop sBomonud. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTAaOMIM3UPYIOIIMHA,  pa3pbIBaIOLIUI
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBOMIOLUS COLUATBHOTO
NOBEAECHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE NPUCTIOCOOIEHUH Y OpraHu3MOB. ApoMop(}o3bl U UANOATANI TALIUH.
[Tpumepsl TprcnocobIeHU y OpraHu3MoB: MOp(doornyeckue, Pu3noIoru4ecKue,
Onoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBanue Kak pe3yibTar
MUKpO3BOJIIOIMU. M3omsamus — kiatoueBoil (aktop BugooOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monUIIOnIU3anus,
rudpuanzanys). JJIMTenbHOCTh 3BOIIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Posib 3BOMIOIMOHHOM OHOJIOTHH B pa3paboTKe HAYYHBIX METOI0B COXPAHEHUS
OonopazHooOpaszusi. MUKpPOIBOJIONUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (GOPMUPOBAHUS YCTOWYUBOCTH K aHTUOUOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIuA

[Toptpetsr: C. C. UerBepukos, D. Maiip.

Tabmuplt 1 cxembl: «MyTalmoHHass H3MEHUYMBOCTHY, «llomymnsiuonnas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «IBuxyiue
CWJIbl HBOJIIOIUNY, «IKOJOTHYecKass M30JSAIUs MOyl ceBaHCKOU (openny,
«I'eorpaduueckas U301 TUCTBEHHUIIBI CHOMPCKOM U TMCTBEHHHULIBI 1Ay PCKOW»,
«ITonynsIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEepTB», «Cxema nercTBUS
€CTECTBEHHOT0 0TOOpay, «PopMbI OOpPHOBI 32 CyliecTBOBaHUEY, « MHyCTpHaIbHBbIMI
MenaHusM», «OKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
KUBOTHBIX», «[Ipegynpexnaronas oOKpacka XKUBOTHBIX», «PHU3HOIOTHYECKHE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBHY,
«Kpurepuu Buaa», «Bunapl-nBoiHuKN», « CTpyKTypa Buaa B npupoe», «CrnocoObl
BU1000pa3oBaHus», «I'eorpaduueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«2KoJIoTHYeCKOoe BUA000pa3oBaHUE BUAOB CHHUIL, «llomurionasl pacTeHHiD»,
«KamycTHO-peneuHblil ruopumy.

O6opynoBanue: repOapyuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepel ¢ mpuMepaMu pas3IMuHbIX MPUCTIOCOOIECHUM, Yydelia MTUIl U 3Bepel pa3HbIX
BHUJIOB, TepOapum pacTeHHH OJM3KWX BHIOB, OOPA30BABIIMXCS Pa3IMYHBIMU
CIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO000pa3HOCThY.

JlabopaTtopnass pabora «CpaBHeHHE BHJIOB IO MOP(OIOTUUECCKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

MeTtonbl  M3ydeHHS  MaKpOdIBOMIOIMHU. [lajmeoHTOnOrmyeckue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonnbie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBodronuu. CpaBHeHHe GIIOpBl U
(dbayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnmactu 3emuu. Bumbi-
DHIAEMHUKHU U PEIUKTHI.

OMOpPHUONOrHYECKUE U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BONIIOLMHU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJNEKYISPHO-TEHETUUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. [ OMOIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHUIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLHUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUUH. [IpuHyun cmenvt ynkyuii.
HeoOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanumn

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

Tabnuubl 1 cxembl: «DUIOreHETUUECKUN Psi JIOMIATn», «APXEONTEPUKCTY,
«3Bepo3yOble  smiepel»,  «Crerouedans»,  «Punnodure»,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTHS IMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YEJIOBEKAa U IIHUMIIaH3e», «l JTaBHbBIE
HaIlpaBJIEHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OO6opynoBaHue: KOJUJIGKIIUU, TrepOapuu, MYJSDKA HMCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeacTaBlIeHUs O 3apPOKJICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKIEHUS KU3HU U €€ OoNpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHBbIE JTaIlbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
Oo6pazoBanue noaumMepoB u3 MoHoMepoB. Koameparnast runote3a A. . Onapuna,
runorte3a mnepBuuHoro Oynpona Jlx. XomjaeliHa, reHeruyeckas rumnore3a [
Ménnepa. Pu6osumer (T. Yex) u rumoreza «mupa PHK» V. T'unbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTOBI €€ n3ydeHus. MckonaeMble OpraHu4eCcKUe OCTAaTKH.
['eoxpononorus u e€ meroapl. OTHOCUTENIbHAS U AOCOIIOTHAs T€OXPOHOJIOTHS.
["'eoxpoHoOIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

HavanbHbie 3Tamnbl OpraHMYeCcKOM HBOIOUMU. [losBIIEeHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIEHKN KaK aHaJIOT MEepPBhIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3yKapUOTBHI.



[Tpoucxoxaenre syKaproT (CHMOUOTEHEe3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpYyCOB. IIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATallbl 3BOJIOLMU BbICIINX pacTeHUil. OCHOBHBIE apOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHne CIIOPOBBIX pACTCHUH U
3aBoeBaHue uMu cymu. CemeHHble pacTeHHus. IIpoucxokaeHue IBETKOBBIX
pPaCTCHUMN.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOopa0BBIe )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIporncxoxaeHrne MICKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosa. OcBoeHHe OECO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3emie MO 3paM M IMEpHOAAM: apXeu, IpOoTepo30il,
najgeo30m, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBieHne 1 paciBeT XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE:
€ro yCJIOBUS U BIIMSHUE Ha ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. 1.
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, ['. IOpu.

Tabnuiel u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. [Tactepa no
M3YUYCHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwu»,
«JTanbl  HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosOorMYeckass  IIKajiay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOIUNY», «CxeMa 00pa3oBaHUS 3YKAPUOT
nyTéM cumoOuorenesa», «Cucrema xuBod mnpupoaw», «CTpoeHue BUpYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCIINY,
«MHoOTrOoKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHuku», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUI», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunonomnoctueie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecsy,
«IItnuspy, «Mitekonuraromuey, «Pa3BuTre XKuU3HU B apXEUCKOU 3pey», «Pa3zButue
JKU3HH B TMPOTEPO30OUCKON 3pe», «Pa3BuThE XU3HM B MAICO30MCKOU 3pey,
«Pa3BuTHe XU3HU B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HN B KaHO30MCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHuyeCcKOro Mupay.



O6opynoBanue: repObapuy pPACTCHWM pa3IWYHBIX OTHAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIAKHBIC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHMX, CKEJIETHI TO3BOHOYHBIX KMBOTHBIX, Uy4elIa IITULL U 3BEPEH, KOJUIEKIUU
OKaMEHEJIOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSKHM OPraHUYECKHX OCTaTKOB
OpTraHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Musiiepa—
FOpwu 1o nzyvyenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUH B IEPBUYHON
atMocdepe».

JlabopaTtopnasi padora «/I3yyeHue M omnMcaHWE HMCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «/3ydeHne ocoOeHHOCTEN CTPOEHMS MO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHune yea0BeKa — AaHTPOIIOIeHe3

Pasznensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOKICHHM YEJIOBEKA. PenurmnosHsle
B033peHUs. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4en0BEKa ¢ )KUBOTHBIMU. CHCTEMATHUYECKOE MOJI0KEHNE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTUYECKHE, (hU310I0r0-0MOXUMHUYECKHUE,
nosezeHueckue. OTIINYMS YelloBeKa OT KMBOTHBIX. [IpAMOX0OKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrkymme cuiibl ((akTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKre, COllUaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJUU aHTpoIoreHe3a. PaHHME uenoBeKOOOpaszHble O0E3bSHbBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JMo/1ei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OpYAUN TpyAa. YelloBeK NpAMOXOISIINI U NIEPBbIA BBIXO JIOIEH 32
npenensl Appuku. YenoBek reifenboepreckuii — o0l npeok HeaH 1epTaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YeloBeK HEaHAEpTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
MajJeoreHOMHUKA.

OBOJIOLHS COBPEMEHHOIO 4enoBeKa. EcTecTBEHHbI OTOOp B IMOITYJISILUAX
yenoBeka. MyTanuMoHHBIH mporecc ¥ noiaumopdusm. [lomymsiuoHHbIE BOJHBL,
nperid reHoB, murpanus U «3p(EeKT OoCHOBATENs» B MOMYJALUAX COBPEMEHHOIO
YEJI0BEKA.



Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlIbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnOBeKa IO ILIaHETe.
EnuHcTBO  uyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTH — pacu3Ma.
[Ipucnoco0IeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpY>KaloleH Cpebl.
Bnusiaue reorpaduueckoit cpeanl u Aperida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapHble  MeTojlbl B (usnueckot  (OMOJOTHUYECKOH)
aHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U IAJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJISIUA. broconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLUHA OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabnuibl u cxembl: «MeToIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3biAHb», «CKENeT 4YeloBeKa M CKEJEeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbDY, «J|BUXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutTek», «UemoBek  ywmenwli», «YemnoBek
NPSIMOXOIAIINI, «JleHncoBCckuil yenoBek» «Heanaepranbiupn»y, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «Tanbl SBOJIOLUHN YEIOBEKA», «Packl UeIOBEKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUdoIOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu Hax0I0K HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIETh
yeperna 4yeJoBeKa U ueperna MUMITaH3€e, MOJIEb KUCTH YeJIOBEKA U KUCTH IIUMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJI0BEKA, CBS3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAOPTAaHU3MEHHBIX CHCTEM C OKpY KaloLIel cpenoi

3apoxaeHue U pa3BuTHe dkojoruu B Tpyaax A. 'ymbonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencau, B. H. Cykauéa. Pa3znensl u 3amaun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. IlosieBble HaOMOAEHUS. DKCOEPUMEHTBHI B DKOJIOTHH:
NpUpoAHbIE U JiabopaTopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPYXKAIOIIeH CPeIbl: TOKAIbHBINA, PETUOHATBHBINA U TJI00ATHHBIN.

3HayeHUEe OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4enoBeuecTBa ¢ npuponon. GopMmupoBaHue
DKOJIOTHYECKOMN KYJbTYpPbI U 3KOJOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.



JleMoHCTpanumn

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroabl 3Kkosnoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEH CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIIEIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Knaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

Ab6uotnyeckue ¢akropel. CBeT Kak sKosiornueckuil ¢akrop. JlelictBue
pPa3HbIX YYaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHu3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHabHas poOJib CBETA.
DoTONEPUOIU3M.

Temnepatypa kak oskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonormyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii k
nojJiep>kaHuio BojHOro Oananca. Kiaccudukamus pacTeHUN MO OTHOIICHHIO K
Boje. [Ipucnoco6nenrs XUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpuUOpraHu3aMeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefi 00uTaHusl opraHu3MoB. [Ipucnoco6neHuss OpraHu3MoB K KU3HH
B Pa3HbIX cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJu4Hble PUTMBL. [IprUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIJIOBUU )KU3HU.

Kusznennsie popmbl oprann3moB. [lonsTue o xxu3neHHoi opme. JKuzHeHHbIE
dbopMbl pacTeHHWI: JEpeBbs, KYCTApHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIE (HOPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue dhaxkTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koomepaiusi, MyTyalusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduuaeckue
B3aUMoOJIeUCcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKHX B3aUMOJACMCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpeie
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanumn

Tabmuubl U cxeMmbl: «2Ikonorudeckue (akropb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TEnIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOIOIMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHMS OpPraHU3MOB», «DBHONOrMYECKHE PUTMBDY,
«Kuznennelie popmbl pacTeHuin», « KusneHusie HOpMbl )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMA XBOMHOrO Jieca», «llemn mnuTaHus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumouosy,
«KommeHcanuszmy.

OGopynoBanue: repOapuu pacTeHUNM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX OSKOJOTHYECKHX (PaKTOpoB, repOapuul CBETONIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMS], TepOapUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAaCTEHUM, dydelia NTULl U 3Bepeid, repOapuu
pacTeHui, OTHOCSIIMXCA K rUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHus aHHBIX TPy, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUINX B pa3HbIX Cpenax,
repbapuu UM KOJUIGKIMU PACTEHUH M IKMBOTHBIX, OOJAJalOMIUX dYepTaMu
IMPUCHIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, repOapuu u
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUICKIUU
KUBOTHBIX, yUYACTBYIOIIHUX B Pa3IMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuasi padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIEHUNM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa « AHATOMHUYCCKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHHUS.

Tema 8. IKo10rusi BUAOB U MOIYJIAMH

DKOJIOTMYECKUE  XapaKTePUCTUKU  TOMYJISILIHH. [lonynsauust  Kak
ounonoruyeckas cucreMa. Poib HEOJHOPOAHOCTU Cpenibl, GU3HUECKUX OapbepoB U
0COOEHHOCTEHW OMOJIOTrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJjisinuid. OCHOBHBIE TOKa3aTeau NOMYJSIUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi W TIOJIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUA.

OKoJiornyeckas CTpykrypa nonyssiuud. OLeHKa YUCIEHHOCTH MOIYJISLUU.
JluHaMuKa MOMyJSIMUU U €€ peryisuus. buoTudyeckuii mOTEHLHMAN MOMYJIALUH.
MonenvupoBaHue AMHAMUKY onyJiauuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUSA. Perynsius 4YUCICHHOCTH MOMYJALMHA: posib (PaKTOpPOB,



3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKonoruyeckoil Huie BUAa. MectooOuTanue. MHoromepHas
MoJenb dKosiorndeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnnanbHas U peaaTu30BaHHasl HUILIN.

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

3aKOHOMEpPHOCTM TIOBEJECHUSI W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JleMmoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabnmuupl U cxeMbl: «DKOJOTHYECKUE XAPAKTEPUCTUKHU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUpPaMHJIBI
nonyysiqun», «CKOpPOCTh  3aceleHusi [MOBEPXHOCTU 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorundeckor Humu [Jx. Y. XaTuuHconay.

Oo6opynoBanue: repbapuu pacTeHH, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHust CEeMsiH paCTEHUM K PaCCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOIOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3UM MEXKIY
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrtema kak oTkpbiTas cuctema (A. [x. Tencnu). OyHKIIMOHAIBHBIC
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHThI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJOKH
skocucteM. [1ouBbI U Wbl B 3KOcHCcTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE TOKA3aTENM SKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHYECKHE
nUpaMUIbl YUCeN, OMOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oKeano8. IKocucmemvl MYHOP, 1€co8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArpoueHo3. Paznnuuns
ME3K]ly aHTPOIIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBbIE KOMIIOHEHTHI ypOo3kocucteM. [‘oponckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucTteMax. Ponb kackadnoeo s¢ghghexkma u 6uU008-30upuxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUN U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmvi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OD2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmsusi. MeToI0IOTUs
MOHHTOPHHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JeMoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer  u cxeMbl:  «CTpykTypa  OuWoueHo3a»,  «DKOcUCTEMaA

HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jjecay, «DYHKIIMOHAIbHbBIE
IPYIIBI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «Lenu
nuTaHus (macTOMWINHAs, JACTPUTHAs)», «IDKOJOTMYECKass MUpaMHUIa YHuCe»,
«OKonorudeckas mupamMuia OMOMacChl», «IDKOJIOTHUECKas MUpaMuia dHEPTUNY,
«O0pazoBanue Oonota», «llepBuunas cykieccus», «BoccTaHoBIeHUE Jieca MOCIe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemecTB U MOTOK
OHEPTUU B arporieHo3ey, «[Ipumepsl ypoboskocuctemy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepeid, repObapuu KyJIbTYPHBIX H TUKOPACTYIINX PACTCHHUM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

Jlabopatopuass padora «l3yueHue paszHooOpazusi MEJIKHUX MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcUsi «IDKCKYpCHsl B TUIIMYHBIM OMOTeo1eHO03 (B 1yOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM OMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYypcusi «IDKCKYpCHUsl B arposKocucTemy (Ha MoJjie WIM B TEIIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas 000Ji0ouka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa kKM3Hb. Pa3zBuTHe mpejacraBieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenne B. U. BepHaackoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. XKupoe
BeIeCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH CcyliecTBOBaHMs Ounocdepnl. OcobeHHOCTH OHochephl Kak
r7100anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIECTB ¥ OMOTEOXUMHUYECKHUE IUKJIIBI (YTIEpoa, a30Ta). PUTMUYHOCTH SIBICHUH B
ounocdepe.



3oHanbHOCTH OHMocdepsl. [lousaTre o 6Gnome. OCHOBHBIEC OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JIECa, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCca, CTENH, CAaBaHHbI,
yCTBIHU, TPOIMYECKHUE JIECA, BBICOKOTOPhs. KilnMar, pacTuTenbHbIN U )KUBOTHBIMI
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMAa U
ounochepHbIX QyHKINHA.

JleMoHCTpanumn

[Toptpetsl: B. 1. Bepunanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopot azora B mpupoje»,
«Kpyrosopor yriepona B npupone», «KpyroBopor kwuciopoga B IpupoIe»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMombl cymmy, «Kinnmarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiii jgec», «LIMpoxkoancTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuid ecy.

ObopynoBanue: repbapun pacTeHUM pa3HbIX OMOMOB, KOJJIEKIUHU )KUBOTHBIX.

Tema 11. YestoBek u OKpy:KAOLIAS Cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AyITHON cpeibl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHne mnousel. OxpaHa HOYBEHHBIX
pecypcoB. I3meHeHne kimMmara.

AHTpOIIOTEHHOE BO3/JCHCTBUE HA PACTUTENBHBIA M XKUBOTHBIA MuUp. OxpaHa
PACTUTENBHOIO M YKUBOTHOTO MHpa. OCHOBHBIE NPUHLMUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
boraHnyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA WU MPUPOJBI.
PannonanbHOE  MPUPOJONOJB30BAaHME M COXpAHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOImME 3aKOHOMEPHOCTH TJI00ABHBIX HKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE MTOCIIEICTBHUS.

Pa3BuTtne METOJOB MOHUTOPHWHIA pa3BUTUS OINACHBIX TEXHOI'E€HHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsl, odecneuusaroujue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOEIbHLIX 6U008 U 9IKocucmem. (OcCHOGbI
IKopeabuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUSIMUL.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCNEM.

JleMoHCTpaMK

TaOmu1s! 1 cxembl: «3arpsizHeHue aTMoc(epbd», «3arpsa3HeHne rTuAPOCHEPb,
«3arpsizHenue nouBbl», «[lapHukoBsii 3¢ dex», «Ocobo oxpaHseMble IPUPOIHBIE
TEPPUTOPUMNY», «MOJenH yIpaBasieMOoro MUpa.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHWW M >KUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepannu, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUSA K peE3yJibTaTaM OCBOCHHS
oOy4JaroImMMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHEHIC.

B cTpykType TMYHOCTHBIX PE3yJIhTATOB OCBOCHHS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUMN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOrMYeCKOTr0 00pa30BaHUs, Haauuue nPagoCco3HAHUS YKOJOTUUECKON KYJIbTYPhI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MTPOTPAMMBbI IO OUOJIOTUM JJOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COLUOKYJIbTYPHBIMHA, UICTOPUUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBaXXCHUS K 3aKOHY U IPABOIOPSJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepauuu, Opupoue u
OKPYIKaroIIEn Cpee.

JInyHOCTHBIE pe3yabTaThl OCBOCHUsI ydeOHoro mpeamera «buosorusy»
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHM, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacIIMpeHUe >KU3HEHHOTO
ONBITA U OMNbITA ACATCIBHOCTH B MPOIECCE peaav3alryd OCHOBHBIX HApPaBJICHUMN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKOro BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBaXKCHHE 3aKOHA
Y MIPABOMNOPSKA;



TOTOBHOCThH K COBMECTHOM TBOPUYECKOH JIESITEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATENBHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COI[MAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBQ)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, CBOIO PomuHy, CBOM SI3BIK M KYJIBTYPYy, NPOLUIOE W HACTOSAIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOIbI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTWMH, TOHMMAaHUS 3HAYCHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IyXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHKUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



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

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOy YU :

NOHMMAaHUE U peanu3alysi 310poBOro 1 6€301macHoro oopasa xu3Hu (310poBoOe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATAA W OTHBIXa, peryjspHas (Qu3uueckass AaKTUBHOCTH), OEpPEXHOTO,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBbIO U JKU3HU JIIOEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEpCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTUBHOM JAESATEIBHOCTH TEXHOJOTMYECKOW WM COLMAJIBbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHATbHON e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

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

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIIICHHE YPOBHS OSKOJOTHYECKOW KYyJNbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBHMA IS
OKPY KAIOIIEN CPEIBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPUOOPETaEMbIe PU U3YUECHUH OMOTIOTHH 3HAHUS
M YMEHHA TpU pEHIeHHH MpoOsieM, CBA3aHHBIX C  pallOHAaJIbHBIM
IPUPOAOIIONL30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HAa COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAX, OXPaHy BHJOB,
aKOCUCTEM, Orochepsr);

AKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOWIEH IPUPOTHON
cpene, yMeHHe MPOTHO3UPOBAaTh HEOJIArOMPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUUYECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW U OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JIHAJiore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJJbMU U TIO3HAHUSI MUDA;

MOHMMAaHWE cheruduKd OHOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJikh B
bopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEW M PEIICHHH Npo0IeM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MMOMCKA MyTe BhIXOAA U3 IJI00ATbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIIBHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPY U3y4YCHUH OUOJIOTHH,

MMOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh IOJy4YyaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIC 3aKJIIOUEHMsS] HAa OCHOBE HAayuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0IeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTHBHOMY TMOJYYEHHUIO HOBBIX 3HaHM MO OWOJIOTUH B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe Pe3yabTaThl OCBOCHMS y4eOHOTO mpeameTa «buomorusy»
BKJIIOYAIOT: 3HAYMMble IS (OPMHUPOBAHHS MHUPOBO33PCHHS OOyYarOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIeHayYHbIC MOHITHS, OTpaKarolIre
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHs, SBJIICHHE, TPOIECC,
CHUCTEeMa, Hay4HbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNe, HaOII0IeHUEe, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAIIbHbBIC
y4eOHbIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJSITUBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHOW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIMU  OOyYalolMXcs; CIMOCOOHOCTh  OOYyYaromMXCsl  HUCMOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbBIC ICHCTBUS B MO3HABATEIIFHON M COLIMATIBHOM MPAKTHKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHUs
y oOydaromierocss OyayT chOpMUpPOBaHbl [O3HABATEIbHBIE YHUBEPCAIbHBIC
y4eOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHUBEpCaJbHbIC YyueOHBIE JCHCTBUS,
PEryJIATHBHBIC YHUBEpCAIbHBIC yUeOHBIC EHCTBHUS, COBMECTHAS JACATCIHOCTD.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPaMMBI CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

(0:3) B:)i (31 (3 YHHBeEpPCAJIbHBIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOTHYeCKHe AeliCTBUSA:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHUS
(amanm3a, cMHTE3a, CpaBHEHMS, KiIacCH(HUKAIINK, 000OIICHUS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TTIOCTABICHHBIMU LIETISIMU;

HCIIOIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0ObSICHEHUS (PAKTOB M SIBJICHHUM
KUBOM MPUPOIBI;

CTPOUTH JIOTHUECKHE pPacCyXIeHUs (MHIyKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MIPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TTPEACTABIICHHS CYIIIECTBEHHBIX
CBSI3¢d W OTHOIICHUMH B U3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TaKxke
MPOTUBOPEYMII Pa3HOTO POJA, BBIIBICHHBIX B PA3IUYHBIX HH(YOPMAITMOHHBIX
MCTOYHUKAX;



pa3pabaThiBaTh IUIAH PEMICHHS MPOOJEMBI C YYETOM aHAIA3a WMEIOIIMXCS
MaTepHaATbHBIX M HEMAaTEPHUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCTICICTBUN ACSITEITLHOCTH;

KOOPIMHHUPOBATH U BHITIOJIHATH PaOOTY B YCIOBUSX PEAIbHOTO, BUPTYATHLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIQJICTh HaBBIKAMU YI€OHO-UCCIICIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  pa3penieHus MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY IOMCKY METO/IOB PEIICHUS MPAKTUICCKUX 3a7a4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €Tr0 HWHTEpPHpeTalnH, MNpPeoOpa3oBaHUI0 U TPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3IaHUH YICOHBIX U COITMATBHBIX IIPOCKTOB;

dbopMHpOBaTh HAYYHBI TUI MBIIIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (HOpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEIbLHOU
NESATETLHOCTH U KU3HEHHBIX CUTYAIIUSIX;

BBISIBIIATh TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH IIEJICHANIPABICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JeHCcTBUS B MPO(HECCHOHATBHYIO CPEy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JIacTH
KU3HEICITCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJICH, MpeJjlaraTb OPUTHHAIBHBIC MOIXOJbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOIMYCKAIOIINE aTbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMaIHK (TeKcTe y4eOHOTO
mocoOusl, HAYYHO-TIOMYJISIPHON JUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NMaHHbIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3IUYHBIX BUIOB B (HOPM TIPEACTABICHHSI, KPUTUIECKU OIICHUBATH
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiorudyeckoi nHGopManuu (CxeMbl, rpadyKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mpu padoTe ¢
OMONOrnyeckod HMHPOpMaLME: TPUMEHATh XHUMHYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKUE 3HaKW W CUMBOJBI, (hOpMYyJibl, aOOpeBUATypy, HOMEHKIATYpY,
UCIOJB30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CHUMBOJIMYECKHE  CPENICTBa
HaIJITHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(}OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

1) oO1menme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JIMCKYCCUM O CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEJIbHO BBINOJHEHHUS MpeiaraeMomn
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WLHN APYIMX yYaCTHHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HeBepOaJibHbIE CpeJACTBAa OOIIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOAMM OOILEHUS U B3aUMOJICHCTBUS, MOHUMATh
HaMEPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECeTHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAas esITeJIbHOCTh:

NOHUMAaTh M HCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpH peIICHUU OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIlIeHUH Y4eOHOH 3a1auH;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C YYETOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

IPUHUMATh LM  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IUJIaH JCHCTBUH,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXI0I0 yYaCTHUKA KOMaH/Ibl B 00U
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE TIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHUA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUM LENEeBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIIbHOU
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 34
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PeQIEKCUU Il OLUEHKH CUTYallluH, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHsATHE ce0s U APYTUX:

IPUHUMATD ce0sl, MOHMUMAsi CBOM HEIOCTATKH M JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IIPU AaHAINU3E€ pe3yJIbTaTOB
NESITEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOO€CIeUYeHUE
npopunpHOro  oOyueHus:  oOydaromuxcss — Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTUY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYSHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» B 10
KJlacce NOTKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIIeHHH TpobJieM  paluoOHaIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIfe OMOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJisius, CaMOBOCIPOHU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHast Teopust
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKACHUS KyJIbTYPHBIX PACTeHUH ), 3aKOHBI (€AMHOO0pa3us
MOTOMKOB TE€PBOr0 IMOKOJEHHUS, PACHICIUICHUsI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. V. BaBuiioBa), npuHIMIIBI (KOMIIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHWS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, W3MEpPEHHUE,
HaOJFOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
DYKAapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuil, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpraHOB pPACTE€HM, JKMBOTHBIX, 4YEJIOBEKAa, MPOLECCOB KU3ZHEAEITEIbHOCTH,



MPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKUX
MPOIIECCOB: OOMEHA BEUIECTB (METa0OJIM3M), MPEBPAILCHUsI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€W03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHS,  WHJIMBHUIYAJIHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHHUEM KJIETOK pa3HbIX TKAaHEH M UX (QYHKUHMAMH, MEXITY
OpraHaMM U CHCTEMaMU OpraHOB y pPAacCTEHMMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHUCTEMaMU OPraHoB U HMX (YHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTHUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYHUTEIbHBIE MPU3HAKU JKUBBIX CUCTEM, B TOM UHCIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 33aJa4H, BBISBISATH NPUUUHHO-CIICICTBEHHbIE
CBSI3M MEXIY UCCIICyeMbIMU OMOJOTHYECKUMH TIPOIIECCAaMH U SBIICHUSMU, I€TaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

yMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000pYA0BAaHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPys LeTb WCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U ICNIaTh BHIBOJIBL;

yMEHHE Y4acTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW PaboTe Mo OMOJIOTHH,
9KOJIOTUM U METUIIMHE, MPOBOAUMOI Ha 0a3e MIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEJACTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YUYEHHUYECKHX
KOH(epeHusX;

yYMEHHE OIICHUBATh JTHUYECKHE AacCTEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUU U MEUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHHE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
NESATEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO3SICTBA, MUILEBOM MPOMBIIIEHHOCTH, YIIyOJIATh MMO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJIOJDKEHNE  OMOJOTUYECKOro  OOpa3oBaHMs B OpPraHU3ANMSIX  CPEIHETO
Ipo(heCCHOHATIBHOTO U BBICIIEr0 00pa30BaHUsl.



[IpenMeTHbIE pe3yabTaThl OCBOEHUs y4ueOHOro mpeamera «buonorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npo0JieM 4YeloBEYEeCTBa, a TaKkKe B PEIICHHH BOIMPOCOB pPaIlMOHAIBHOTO
IPUPOJIOTIONB30BAHUS, U B ()OPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K TPUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHHE BJaJE€Th CHUCTEMOW OMONOIMUYECKHUX 3HAHWUW, KOTOpas BKIOYAeT
ONpENENEeHUs] M TOHMMAaHHUE CYIIHOCTH OCHOBOIIOJAralIIuX OHOJOTUYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(oBomtoniMoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPUS SBOJIIOLMU), YUCHHUS
(A. H. CesepiioBa — 0 myTsx U HampasieHusx sBoitonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTUYECKON MHpaMUJIbl 3HEpPruM), rumnoressl (rumore3a «mupa PHK» V.
['un6epra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAMM  HAyYHOrO  IO3HAHMUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEIOBAHUSAX HKUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, M3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKM aHTPOITOT€HHBIX U3MEHEHUI B IPUPOJE;

YMEHHE BBIICIATh CYLIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOIr€OLIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIONIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIUSHUA ~ JBWKYIUMX  CWJ  DBOJIOIMM  Ha  reHoQoHA  TOMYJSLUH,
IPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepeIOBaHUsl HAINpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JIBIKYIIMMH CHJIaMUA aHTPOIIOT€He3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBISITH  OTJIMUMTENBHBIE  TPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHWs, aOMOTHYECKUX M OMOTHYCCKHUX
KOMIIOHEHTOB  JKOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOE MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUIS J0Ka3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CHUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpPebl OOUTAHUSA, €IUHCTBA



YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEYCCTRA,;

yMEHHUE penaTh OMOJIOTUIECKUEC 3aa91, BHISABISTh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBIICHUSMU, IeTaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHWH ITOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJHATh JIA0OpATOPHBIC W MpaKkTUYecKhe paboThl, COOII0IATh
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, MPOBEPATh WX OSKCICPUMECHTAIHHBIMU
cpenacTBamMH, (GOpPMYIUPYs IeJb WCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
pe3yIbTaThl U JENaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATH  MOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUH JKU3HH, YETIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
r100albHBIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
JESATEILHOCTH B 00JIAaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEILCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATEILHBI HMHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaunmeHoBaHMe pa3/ie/ioB U TeM (uudgposbie)
Ne ni/m Kontpoabnsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 buonornsa kak Hayka
2 JKuBble cucTEMBI U UX U3yUYEHUE 2
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10 1
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U NpeBpallleHue S3HEPTUU B 9 |
KJIETKE
7 HacnencrBennas undopmarus u 9 0.5
peanu3anus e€ B KIETKE
JKu3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa 0 HAaCJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexuus OpraHu3MoB 4 1
16 BuotexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 PezepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabnsie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
| 3apokeHUE U Pa3BUTHE 3BOJIOLMOHHBIX 4
MPEJICTABICHUI B OMOJIOTUI
Mukpo3BOIIOLHUS U €€ PE3YIbTaThI 14 2
3 Maxkpo3BOIIOLHS U €€ PE3YIbTAThI 6
[IpoucxoxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxxaeHue yenoBeka — aHTPOIOreHe3 10 1
DKoJI0oTusl — HayKa O B3aMMOOTHOILIEHHUAX
6 OpraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollleu cpenoun
Opranusmesl 1 cpesja 0OuTaHUs 1.5
OKoJ0rus BUJOB U MOIYJISILUN 0.5
DKoJorus coo01EecTB. DKOIOTHYECKHE
9 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6
11 YenoBek u OKpyxaroias cpeaa 6
12 PesepBHOe Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buomnorus kak KOMIIJICKCHAsI HAayKa U KaK
9aCTb COBPECMCHHOI'O O6IHGCTB3

KoauuecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

Jlara

IpakTuyeckue
U3ydeHus

padoThbI

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anus )KUBbIX CUCTCM

Wcropust OTKPBITUS U U3YUYEHUS] KIETKH.
Knerounas teopus

Metoasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
«3ydeHne MeTo0B KJIETOUYHON
Ouosnoruu (xpomarorpadus,
anekTpodopes, muddepeHnraibHoe
nentpudyruposanue, [1LP)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MI/IHepaJ'II)HI)Ie BE€IICCTBA KJIICTKH, UX
Ouosoruueckas POJIb

OpFaHH'-IeCKI/Ie BCIIIECTBA KJIICTKU —
6enku. JlaboparopHas pabota
«O0HapyxeHue 6eIKOB C ITOMOIIIBIO
KaueCTBEHHBIX PEaKIUii»

0.5

CsaoiicTBa, Ki1accuduxanys u GyHKuuu
0enKoB




10

11

Oprannyeckue BenecTBa KICTKH —
YTJIEBOJIbI

OpraHqucm/Ie BCIICCTBA KJIICTKHU —
JIUITU ABI

12

Hyxneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanme
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

0.5

13

14

15

Crpoenne u pynkuun ATO. Ipyrue
nHykieosunrpupocdarsr (HTD)
CexBenuponanue JIHK. Metoapl
TF€HOMMKH, TPAHCKPUIITOMUKH,
IPOTEOMUKHU

Metoabl CTpYKTypHOM OHoOTNN

16

17

Tunel knetok. [IpokapuoTndeckas kierka
CrtpoeHne 2yKapuOTHYECKOM KIIETKH.

[TpakTuyeckas padora «3yueHnue
CBOWCTB KJIETOUHOW MeMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapar KJIETKH

19

20

21

OnHOMeMOpaHHbIE OPraHOU/IbI KIETKH.
[TpakTrueckas pabota «3yuenue
JABVIKCHUA OUTOINIA3MbI B paACTUTCIIBHBIX
KJIETKaX»

[TosmyaBTOHOMHBIE OpPTraHOUABI KJIETKU:
MHUTOXOH/IPHH, TUIacTUIbL. JIaGopaTopHast
pabota «VccnenoBanue mia3Monnsa u
JIeTIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

HememOpanHbIe OpraHOU/IbI KIETKH

0.5

0.5




22

23

CrpoeHre U GyHKIUH spa
CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
aykapuot. JlabopaTopHas pabora
«M3y4yeHne cTpoeHUs KJIETOK Pa3InYHbIX
OpPraHU3MOBY

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMILISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep peakui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «M3yuyenue GpepMeHTaTUBHOT'O
pacIICIUIEHHs IIEPOKCHIa BOAOPOAA B
PACTUTENBHBIX U )KUBOTHBIX KIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeH#He mporieccoB POTOCHHTE3A U
XEMOCHHTE32)

AHa’poOHbBIE OpraHu3Mbl. Buabl
opoxenus. JlabopatopHas pabora
«CpaBHEHHE MTPOIIECCOB OPOKECHUS 1
JBIXaHUS

AdpoOHBIE OpraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5




DHeprus MeMOpPaHHOTO rpaiueHTa

32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakuyu MaTpuyHOTO CUHTE3a
34 TpaHCKpunus — MaTPUYHBIA CUHTE3
PHK
35 Tpancnsuus u e€ sTarbl
36 Konnposanne amuHokucior. Poib
pubocoM B OMOCHHTE3E OenKa
37 Opranu3zanys reHoMa y Ipokapuor u
9YKapuoT
18 MonekysipHble MEXaHU3Mbl SKCIIPECCUU
I€HOB Y 3YKapHOT
Bupycsl — HekeTouHble (OPMBI KUZHU
39 U obnuratHsle napasutsl. [IpakTnyeckas 0.5
pabota «Co3aHue MOJeNIu BUPYCa»
40 BupycHsle 3a001eBaHIs YeI0BEKa,
JKUBOTHBIX, PACTCHUI
A1 HanortexHonoruu B 61010TUU U
MEANIIVHE
42 JKu3HeHHBIN MK KIETKH
43 Marpuunsiii cuares JIHK
Xpomocomsl. JlabopaTtopHas paboTa
44 «3yuenne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleneHne KJISTKM — MHTO3
46 Tuns! kneTok. Kapnokunes u HUTOKUHES. 0.5

JlaboparopHas pabota «HabmoaeHue




MHTO32a B KJIETKaX KOHYMKA KOPELIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsiuus >KM3HEHHOTO 1UKJIA KIIETOK

48 OpranusMm Kaxk eMHOE LIEJI0e

49 Tkanu pacrenuii. JlTabopartopHas pabora 0.5
«3ydeHue TkaHeH pacTEHUI» ’
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas paborta «3yueHue TkaHeu 0.5
YKUBOTHBIX)»
Opranbl. CucTeMbl OPraHoB.

51 JlaGopaTtopHast pabora «3yuenue 0.5
OpraHoOB LIBETKOBOI'O PaCTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 IIuranue opraHu3smMoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbHas cucTemMa yelloBeka

56 JIpixaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U
4eJI0BeKa

58 TpaHcmopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas cuctema 1o3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Beinenenue y opranusmMoB

61 3amura y opraHu3MOB

62 HNMmyHHas cucTema 4enoBeka




Pa3znpaxxuMocTh U perymsuus y

63
OpraHU3MOB

64 ['ymopanbHast peryisiius 1 SHAOKpUHHAsS
CUCTEMa KUBOTHBIX U YEJIOBEKa

65 @opMbl pa3MHOKEHHUSI OPraHU3MOB

66 [TomoBoe pazMHOKEHUE

67 Meiio3
["amerorenes. O6pazoBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3y4eHne cTpoeHus MOJIOBBIX KJIETOK Ha 05
TOTOBBIX MHKPOITpETiapaTaxy»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3

70 3akyajKa OpraHOB U TKaHEH U3
3apOJIBILIEBHIX JTUCTKOB
Poct u pazBuTHE JKUBOTHBIX.

71 JlaGopaTtopHas pabota «BrisiBieHne 0.5
MPU3HAKOB CXO/ICTBA 3apO/IbIIIEH '
MIO3BOHOYHBIX JKUBOTHBIX)

PasMHOXeHUE U pa3BUTHE PACTEHUM.

7 JlaGopaTtopHnast pabora «CtpoeHue 5
OpPTaHOB Pa3MHOKEHUS BBICIIIUX 0.
pacTeHuin»

7 HcTopus cTaHOBIEHUS U Pa3BUTHS
TeHETHKU KaK HAyKU
OCHOBHBIE TIOHSITHSI U CUMBOJIBI

74 0.5

reretuku. Jlabopatopnas padora




«JIpo3oduna Kkak 00BEKT TEHETHIECKUX
UCCIIEI0BAHUI

3aKOHOMCpHOCTI/I HacjaeJ0BaHUs

npu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas pabota

75 " 1 0.5
N3yyenue pe3ynbTaToB
MOHOTUOPHUIAHOTO CKpPEIIUBAHUS Y
po3ohuis"

76 [{uTonmornyeckmue OCHOBBI |
MOHOTHOPUAHOTO CKPEIIUBAHUS

77 AHanu3upyolee CKpeluBaHue. |
Henosnnoe nomMmuHnpoBanue
JluruOpuHoe cKpeniuBaHue.

73 [IpakTrueckas padota «M3ydenue | 0.5
PE3yIIbTaTOB TUTHOPHIHOTO '
CKpEIIUBAHUS Y JPO30(HIIBI

79 [{uTonorunyeckre OCHOBBI AUTHOPHIHOTO 1
CKPEIBaHHS

80 CuenneHHoe HaclleZJOBAaHUE IPU3HAKOB 1

81 XpOMOCOMHasi TEOPHS HACTIECTBEHHOCTH 1

82 I'eneruka nona 1

83 ['eHOoTHIT Kak 1IEJIOCTHAS] CUCTEMA 1

84 I'eneTnueckuii KOHTPOJIb PA3BUTHUS 1
pacTeHHi, )KUBOTHBIX U YEJIOBEKA

25 N3meHunBOCTh MpHU3HAKOB. Buasl |
U3MEHYHNBOCTH

86 MonuduxaonHas u3MEHYHBOCTh 1




87

BapuanonHslii psig u BapualioHHas
KkpuBasi. JlabopaTopHas paborta
«HccnenoBaHue 3aKOHOMEPHOCTEN
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.
ITocTpoeHnne BapuallMOHHOTO psifia U
BapUAIMOHHON KPUBOII»

0.5

88

89

90

I"'eHoTunmyeckas N3MEHUYUBOCTb.
Komb6unarusHass U3MEHYUMBOCTD

MyTtanunoHHas U3MEHYUBOCTD.
[TpakTrueckas pabora «MyTtauuu y
Jpo30¢g bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

BaKOHOMepHOCTI/I MYTAallMOHHOT'O
rnpomnecca. ONUTreHeTHKA B SIIUTCHOMUKA

0.5

91

I'enernka yenoseka. [IpakTuueckas
pabora «CocraBiieHre U aHAIN3
POIOCIOBHON»

0.5

92

93

MeTopl MEIUITMHCKON T€HETHKHU
3HaueHNE MEIUIIMHCKON T€HETHKHN B
MPEAOTBPALIEHUH U JICUCHUU
reHETUUYECKHX 3a00JIeBaHMIl YeT0BEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlaGopaTtopHas pabora «M3yueHnue copToB
KyJIbTYPHBIX PACTCHUI U TIOPOJT
JOMAIITHUX KUBOTHBIX)»

0.5

95

MeTomapl CeIeKIIMOHHON pabOTHI.
JlaGopaTtopHnast pabora «3yuenue
METO/IOB CETIEKIIUN PACTCHUI»

0.5




JlocTrKeHMs CEeIEKIIMU PaCTEHUN 1

96 *KUBOTHBIX. [IpakTnueckas pabora 1
«lIpuBuBKa pacTeHUID)

97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE |
TEHETUYECKUX PECYPCOB
buoTexHonorus kak Hayka U 0Tpacib

98 npousBojcTBa. [Ipaktuyeckas pabora 1 0.5
«3yuenue 00bEKTOB OMOTEXHOJIOTHUIY

99 OCHOBHBIE HAIIPABJICHHUS] CAHTETUYECKOM |
ouosiorun

100 XpoMOCOMHas M TeHHasl UH)XKEHEPUs 1

101 MeaunuHCcKue OMOTEXHOJIOTHI 1

102 PesepaHblii ypok. [ToBTOpenue, |
000011IeHHEe, CUCTEMATH3AIA 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Ne ara u@poBbie
n/n Tewa ypoxa Bceero Kontpoanurie  Ipaxriyeckue f:syqe}mﬂ gﬁ[(};EOBaTeJILHLIe
padoThI padoThbI pecypenI
1 OpomonmonHas teopus Y. Jlapsuna 1
) JIBMOKyIIIHEe CUJIBI ABOJIIOLIMU BUJOB 110 Y. |
Hapsuny
3 Bboprba 3a cymecTBoBanue, |
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH |
IBOJIIOLIMU
5 OTansl 3BOJIIOLIMOHHOTO NpoLiecca: |
MHUKPO3BOIIOLHNS U MAKPOIBOIIOLIUS
6 [Tomynsius — sneMeHTapHas €AMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsBICHIEC U3MEHYMBOCTH Y '
0co0el OHOTO BUIAY»
8 DneMeHTapHbIe (PaKTOPHI IBOFOIIAN 1
9 OS¢ ekt ocnoparenst. dpdexr !
OyTBLUTOYHOTO TOPIIBIIIKA
10 Murpauuu. M30auuu nomyJsisauii: 1
reorpaduyeckasi, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(hakTop IBONIOIHH




12

13

14

15

16

[TonoBoii oTO60Op

[TprucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTopHas paborta «3yueHue
apoMop(}O30B ¥ UIAMOATATITAIIHN Y
pacTeHUi U KUBOTHBIX)

[Ipumeps! npucnocodaeHunt y
OpraHU3MOB: MOP(OJIOTUIECKHE,
¢dusnonornuecKre, ONOXMMHUIECKHE,
noseaeHveckue. Jlabopatopnas pabora
«[Ipucnocobnenns: OpraHu3MoB U UX
OTHOCHTENbHAs! L1EJIECO00PA3HOCTH
Bupn, ero kxpurepun u cTpykTypa.
JlaGopatopnas pabora «CpaBHeHUE
BUJIOB IO MOP(OJIOTHUECKOMY
KPUTEPHIO»

CrpykTypa BH1a

0.5

0.5

0.5

17

18

Bunoob6pazoBanue kak pe3yibrar
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIUU U
OIMUACMHUOJIOTNHN

19

Makpossosntonus. [Taneontonornueckue
METOABI I/I3y‘—IeHI/I$I 3BOJIFOIUN

20

21

buoreorpaduueckre METOIbI H3yICHHS
ABOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIbHO-
MOp(I)OJIOFI/I‘{CCKI/IC MCTOAbI U3YYCHHUA
9BOJJOINH




MonekynsipHO-TeHETHYECKHE,

22 OHMOXMMHUYECKHE U MAaTEMATUUYECKUE
METO/Ibl U3YUEHUS SBOIIOLUN

23 OO61mre 3aKOHOMEPHOCTH BOJTIOIUH

24 AnantuBHas paguaius.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIIMU

)5 Hayunbie runoressl IpoOUCXOKICHUS
JKM3HHU Ha 3emiie

26 JloHay4HbIe PEeACTABICHUS O
3apOKICHUM JKU3HU

7 OcHOBHBIE 3TaIbl HEOPTaHUYECKON
DBOJIIOLUN

28 ['unoTe3sl 3apoKICHUS KUZHU
Ucropus 3emiu 1 MeTOABI €€ N3yUYEHUSI.

29 JlaGopatopHnas pabora «3yuenue u
OIIMCAHHUE MCKOIIAEMBbIX OCTATKOB 0.5
JPEBHUX OPTaHU3MOBY»

30 HauanbHele Tars! opraHndeckon
DBOJTIOIUN

31 OBOMIOIUS DYKApUOT
OCHOBHBIE 3TAIBI YBOJIIOIUN

1 pactutenbHOro Mupa. [lpakTuueckas
pabota «3y4yenne ocoOeHHOCTEH 05
CTPOEHHUSI pAaCTEHUN Pa3HBIX OTAEIIOB»

13 OCHOBHBIE 3TAIBI YBOJIIOLUN KUBOTHOTO

Mupa
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B (dbopMUpOBaHHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOH KapTHHBI MUPA, B IO3HAHUH 3aKOHOB TIPUPOIBI
U pCIICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 9KOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YeJIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBAaHUN IIEHHOCTHOTO OTHOILICHHS K MPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIC POCCUHCKUX U 3apYOCIKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenne cucremoil 3HaHMH 00 OCHOBHBIX METOJaX Hay4yHOI'O
IMMO3HaHHs, UCII0JIb3YCMBIX B OMOJIOTHYECKUX HCCIICAOBAHUAX XHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMHCaHWE, HU3MEpPEHHE, IPOBEICHUE
HaOroieHuil); crocob6aMu BBISBICHHS M OLIEHKH AHTPOIOTCHHBIX
W3MEHEHUH B PUPOJE.

2 YMmenune BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMH, (GOPMYIMPYsS LeJNb HCCIEIOBaHUs, AaHAIM3UPOBATh
MOJIyYEeHHBIE PE3YJIbTaThl U JIEJIaTh BHIBOJBI.

BrisiBaenne 3aBHCHMOCTH MCXKAY HUCCICAYCMBIMU BCIWMYNHAMU,
00BsICHEHHUE MOTYUYEHHBIX PE3yIbTaTOB U (OPMYJIUPOBAHNE BHIBOJIOB

C UCITOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TGOPI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OWOJIOTMYECKUX 3HAHMM, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAraoIe OMOJIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJI, MOITYJISIINS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI MIMMYHHUTET,
OvocuHTe3 Oenika, OWOIOMMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCITPOU3BE/IECHHE, HACJIEZICTBEHHOCTb, W3MEHYHBOCTD,
SHEPrO3aBUCHMOCTb, POCT U Pa3BUTHE);
Owoyornueckre Teopuu: KietouHas Teopus 1. IllBanna, M.
[Ineitnena, P. BupxoBa; Ki10HaIbHO-CEIEKTUBHOIO UMMYyHHUTETa [1.

Opnux, .M. MeuHukoBa, XpoOMOCOMHasi TEOPHUSI HACJIEACTBEHHOCTH

T. Moprana, 3akoH 3apoabiieBoro cxojactsa K. bapa, apostoriionnast




teopuss Y. JlapBHHA, CHHTETHYECKass TEOPHs HBOJIIOLUU, TEOPUS
aaTponorene3a Y. [lapuna; teopust 6uoreornenoza B.H. Cykauépa;
yuenue H.M. BaBuioBa o neHTpax MHOroo0Opas3usi ¥ MpOUCXOXKICHUS
KyJbTYpHbIX pactenud, yuenue A.H. CeBepuoBa o0 nyTsix u
HaIpaBIIeHUSX dBoItoIMH, yuenue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  MOTOMKOB  MEPBOIO  IMOKOJICHUS,
paclIeIUIeHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEIOBAHUS IIPU3HAKOB
I'. Menzens; CUEMIEHHOIO HAcIeq0BaHUs MMPU3HAKOB U HApYILIEHUS
cuerieHuss reHoB T. MopraHa; TIOMOJIOTMYECKMX psAIOB B
HacjaeacTBeHHOM wu3MeHumBocTh H.M. BaBuioBa; reHeTHUECKOTO
paBHoBecus [Ix. Xapau u B. BaiinOepra; 3apoapliieBoro cxojactea K.
bapa; Ouorenernueckuii 3akon J. ['exkens, . Mronnepa);
MPUHIHUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaumMyMa FO. JIubuxa, 3xo0rnyeckoi nupamuabl 4Yucem,
OMOMAacChl M DHEPTHUH);

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

Xomnpetina, mukpocdep C. Dokca, prdosuma T. Uek)

YMmenune peuiaTtb IMMOHUCKOBBIC OUoJ0OrHYecKue 3aa4i, BBISABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIIEAYEMbIMU
OHMOJIOTMYECKHMH O6T:>CKT3MI/I, nponeccaMu M ABJICHUAMU; [OCJIATH
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh T'CHOTHUIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX TUIIOB
HaCJICAOBAaHWA IIPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPEHOCA

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

YMeHue ycraHaBIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHHUEM U
(GYHKUIMSMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHeW, OpraHamMu u
CUCTEMAMM OpPraHOB y pAacTEHUI, )KMUBOTHBIX U YEJIOBEKA; MEXIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJIETOYHOTO KA U AKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTanmaMu SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTHIIOM U (EHOTHNOM, (EeHOTUIOM U (haKTopaMH Cpe.bl
OoOMTaHMSA;  TpOIecCCaMU  DBOJNIONMH;  JABIKYIIUMH  CHUJIAMHU
AQHTPONIOTEHe3a;  KOMIIOHEHTAMHU  pa3IUYHbIX  JKOCHUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIICISATh CYIIECTBCHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPHUOT; OJHOKICTOYHBIX
U MHOT'OKJICTOYHBIX OpTaHU3MOB, BUIOB, 6HOI‘€OH€HO3OB, 3KOCHUCTEM
u Ouochepbl; CTpOCHUS OPraHOB W CHCTEM OPTraHOB DPACTCHHH,

KHUBOTHBIX, YCIIOBCKaA, IIponeccoB KHU3HCACATCIIBHOCTH,




IIPOTEKAIOIUX B OPraHU3Max PACTEHUM, XUBOTHBIX U YEIOBEKA;
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemecTB (MeTabonm3m),
WHQPOPMAIIUU U TIPEBPAIICHUS SHEPTHH, OPOXKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIMOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, Me03a, TaMeTorene3a, YMOpHorenes3a, HocTIMOpPHOHAIILHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3UPYIOIIET0, IBMIKYIIETO U
pa3phIBAIOIIETO €CTECTBEHHOI0 OTOOpa; auIoNaTpPUYecKoro u
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$I; BJIMAHUA ABWXYIIUX CHII
DBOJIONMK HAa TeHO(OHA  MOMYJSIIMW;  MPHCIIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHHWs, 4YEpPEeIOBaHHS HAIPABICHUN

9BOJIIOLIMH,; KPYTrOBOPOTA BEIICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

CdopMupoBaHHOCTh yYMEHHS BBIACNSATH CYLIECTBEHHBIC MPU3HAKU
BHPYCOB, KIIETOK TIPOKAPHOT M JYKAPUOT, OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTr€OIICHO30B U 9KOCUCTEM;
O0COOCHHOCTH IPOLIECCOB OOMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCHUHTE3a, MIACTUYECKOTO0 M DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeHo03a, OIUIOJOTBOPCHHS, PAa3BUTUS U
Pa3MHOXKEHHU S, UHANBUAYAIBHOTO PA3BUTHS OpraHu3Ma (OHTOTeHe3a),
060pbOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOTO otOopa,
BUJI000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BJIMAHUSA KOMIIOHCHTOB JKOCHUCTEM, AHTPOIIOTCHHBIX
M3MEHEHUH B IKOCHCTEMaxX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB

U TIPeBpaIleHUs YHEPTUH B Onocdepe

Ymenue HCII0JIB30BaTh COOTBETCTBYIOIINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY JJIsl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB PA3HbIX CUCTEMATUUYECKUX TPYIIIT; B3aUMOCBS3U
OpraHU3MOB U CpeIbl OOWTAaHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOIMMOCTH  3JI0pOBOro  obOpa3a  KU3HH, COXpaHEHHUs
pa3sHooOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAHUS

MIPUPOJIBI U YEIOBEYECTBA

YMeHHe KpPUTHYECKH OIICHHBATh HH(POPMAIUIO OMOJIOTHYECKOTO
COJIepKaHUsl; UHTEPIPETUPOBATh ITHUECKHUE ACMEKThl COBPEMEHHBIX
UCCIICIOBAaHW B OWONIOTMH,  MEAWIMHE, OHOTEXHOJOTHH,
paccMaTpuBaTh I ENINZIAE 3KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (JOPMUPOBATH [0 OTHOIIEHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

buonorusa xax HayKa. JKuBble cucTeMbl U X HU3YUYCHUC

1.1

1.2

1.3

CoBpemeHnHass OuoJIOTHS — KOMIUIEKCHAas Hayka. buonormyeckue Hayku Hu
u3ydyaemble UMU 1npoOsembl. DyHIaMEHTaIbHbIE, TPUKIIAJHbIE U TIOWCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (HDOPMHPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOMN
kaptunbl mupa. [Ipodeccuu, cBszannbie ¢ Ouonorueld. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JESITENIbHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT uzydenust ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJIOCTHOCTh, CI0KHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3anuu KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BO, 9KOCHCTEMHBIH
(buoreonienoruueckuii), Ouochepusiii. Ilporeccel, Mpoucxoasiie B >KUBBIX
cucremax. OCHOBHBIE TIpHU3HAKU KUBOTO. JKH3HB Kak ¢opMa CyIIECTBOBAHHUS

MaTepuun

Mertoabl Ouonornueckoi Hayku. HabmiojeHue, H3MepeHHE, SKCIEPUMEHT,
cucTeMaru3anusa, MeTaaHann3. IloHsgThe o 3aBHCHMOM W HE3aBHCHMOM
nepemeHHou. IlnanupoBanne skcnepumenTa. IlocraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotes3a. Ilonarue BbIOOpkM U €€ mocToBepHOCTb. Pa3bpoc B
Oouosiornyeckux JAaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJIbTaToB.
[IpyuunHEl HCKaXEeHUS Pe3yNbTaTOB 3KcnepuMeHTa. [[oHATHE CcTaTHCTHYECKOTO

TECTa

Knerka kak Ouojorudeckas cucTemMa

2.1

Krnetka — cTpykTypHO-(yHKIIMOHANBHAS €UHUIIA )KUBOTO. MlcTOprs OTKPBITUS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OCHOBHbBIE MNOJOXKEHUS COBPEMEHHOW KIIETOUHOU
TEOPHH.

Meroapl  MOJIGKYJISApPHOH M KJIETOYHOHM  OMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadusi, 31eKTpodopes, METOI MEYCHBIX aTOMOB, U hepeHITnalIbHOe

LHEHTPUPYTHPOBAHUE, KYTbTHUBUPOBAHHUE KIECTOK
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2.3

XUMUYECKUN COCTaB KJIETKU. MaKkpo-, MUKPO- U yJIbTPaMUKpPO3JIEMEHTHI. Boaa u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHue B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOPEryIaud. MUHepallbHbIe BEIIECTBA KJIETKH, UX OHOJOrHYecKasi poJb.
Poip kaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue momuMepbl. benku. AMHHOKHCIOTHBIH cOCTaB  OEJKOB.
CtpykTypsl OenkoBoil Monekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBA3b. BTOpuyHas, TpeTuuyHas, YeTBEpTUYHAsA CTPYKTypbl. JleHaTypaunus.
CgoiictBa 6enkoB. Kimaccudukamnus 6enkoB. buonornueckue GyHKIIUHA OSITKOB.
VYruneBonasl. MoHOCaxapuabl, AUCAXapUABbI, OJMIOCAXapUAbl U IIOJIMCAXAPUIBL.
OOmmii TuTaH CcTpoeHHs W (U3UKO-XMMHYECKHE CBOWCTBA  YTJIEBOJIOB.
buonoruueckue GyHKIUU YTIEBOJIOB.

Jluuaer. ['mppodunbpHO-ruapodoOHBIe cBolicTBa. Kitaccudukamms JumuaoB.
Tpurnuuepunsl, dochomunuapl, BOCKH, cTepousl. buonorndeckue GyHKIUN
munuaoB.  OOmue cBOHCTBA OMOJOIMYECKMX MeEMOpaH — TEKy4decTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOIYIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruast. [Tpunnun komruiementapaocTu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas criupans. Mectonaxoxaenue u ouonorundeckue Gyukuu JJHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenne monekyiasl AT®. Makposprudyeckue cBsa3M B Mojekyine ATO.
buonoruueckue ¢pynkuuu AT®. BoccraHOBIEHHbIE TEPEHOCUUKH, UX (PYHKIMH
B kierke. CekBenupoBanue JIHK.

CrpykTypHast O6uosiorusi: OMOXMMHUYECKHE M OMO(PHU3UYECKUEe HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

Tunbl kineTok: »sykapuoTHuUeckas M  IHpokapuotudeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pa30BaHUs KIETKH.

CtpoeHue mpokapuoTHUeCKon KieTkH. KieTouHas cTeHka OakTepuil M apXei.
OcoOeHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOIIEHO3aX.

Crpoenue u GyHKIMOHHPOBAHUE dYKAPUOTHYECKOW KieTkH. [lmazmaruueckas
MeMOpaHa (razmaneMma). CTpyKTypa Iia3MaTHaecko MeMOpansl. Tpancmopt
BEIIECTB 4epe3 IIa3MaTH4YecKylo MeMOpaHy: MacCUBHBIH (Iuddy3us,
obneruénnass auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBIH AKTUBHBIN
Tpancmopt). [lomynponuniaeMocts MemOpanbl. PaGoTa HaTtpuii-KaJneBOTro
Hacoca. DHJOIMTO3: MUHONKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTrypa 1 GyHKIMU KIETOUYHOW CTEHKH PACTEHHIA, TPHOOB.

Huronna3zma. Lurozons. Lutockener. [IBuxkeHue nurorniaazMmbl. OpraHou bl
kiIeTku. OgHoMeMOpaHHbIE OPraHOWIbl KJIETKH: HSHAOIUIa3MaTHUecKas CEeTh

(BIIC), anmmapat [Nombaxu, TMU30COMBI, UX CTpOoeHHE U (GYyHKIHH. B3anMocBs3b




OJIHOMEMOpaHHBIX OPraHoUI0B KJIeTKU. CTpOCHHE TPaHYIISIPHOTO PETUKYJIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkwmii
(arpanynsipHbIi) SHIOMIA3MaTU4YecKuil peTukyiayMm. CekperopHas (yHKuUS
annapata ['onpmxu. TpaHcnopT BemecTB B KieTKe. Bakyonu pacTuTenbHBIX
kietok. Kiierounslii cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOUABI KIETKH: MUTOXOHAPHUH, TUIACTUIBL.

Crpoenre u (GyHKIUU MUTOXOHIpHM M miuacTui. [lepBuuHble, BTOpUUYHBIE U
CIIOKHBbIE  IMJIACTHIbl  (DOTOCHHTE3UPYIOIIMX  DYKApUOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

HememOpanubie opranouabl kietku CTpoeHue W (YHKIMA HEMEMOpPaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpodunameHTsl. MBbIIIEYHbIE KIIETKH.
Muxkpotpy6ouku. Kietounsiii nentp. CTpoeHHe M ABHKEHHE >XTYTHKOB U
pecHrIeK. MUKpOTpyOOUKH UTOILIa3MBI. L[eHTproh.

Anpo. Obosiouka siapa, XpOMATHH, KapHOIUIa3Ma, SIPBIIIKH, UX CTPOSCHUE U
bynkiuu. SnepHsiit 0enkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHHE
XpoMocoM B HHTep(ha3HOM sifipe. benku XxpoMaTuHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKapPHOT

(pacTUTeNnbHOM, )KUBOTHOM, TPHUOHOIT)

2.4

AccuMmISIMS M AUCCUMUJISIIIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YyacTue Kuciopoja B 0OMEHHBIX
nporeccax. DHepreTuueckoe obecrieyeHue KIeTku: npeBpamieHue ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIA XapakTep pPEaKIUil KIEeTOYHOIro
Merabonm3ma. DepMeHTHI, UX CTPOCHHUE, CBOWCTBA U MEXAHU3M JCHCTBUS.
Kodepmentsl. Omnnunst (epMEHTOB OT HEOPraHMYECKHUX KaTalu3aToOpOB.
benku-aktuBatopel W OENKU-UHTUOMTOPBL.  3aBHUCUMOCTH  CKOPOCTH
(epMEeHTAaTUBHBIX PEAKINI OT pa3INYHbIX (PAKTOPOB.

[lepBruHBIl CHMHTE3 OpraHWYecKMX BemecTB B KieTke. PotocuHTe3. Poib
XJIoporiacToB B mporecce ¢orocunTe3a. CBeToBas M TeMHOBas (hasbl.
ITponykTuBHOCTH (poTOCHHTE3a. BnusHue pa3nuuHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XEeMOCHHTE3. Paznoobpaszue OpPraHU3MOB-XEMOCUHTETHUKOB:
HUTpUUIHMPYIOLIHE OaKTepuH, *Kelle300aKTepur, cepodakTeprH, BOJIOPOIHBIE
Oaktepuy. 3HaUEHHUE XEMOCHHTE3a.

AHa’poOHBIe oOpraHu3Mbl. Buael Opokenus. IIpomykTbl OpoXeHUS U WX
UCIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHU U BO30OYIUTENH OONIE3HEH.

AdpoOHBIE OpraHU3MBbL. DTalbl IHEPreTu4eckoro ooMeHa. IloaroroBuTenbHbIM

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3BI.
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buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. POib MUTOXOHIAPHUHN B
mporeccax — OWOJIOTMYECKOTO  OKUCHeHus.  lukinyeckue — peakiuu.
OxuciurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOro MyTH 0OMEHa

BEILIECTB Iepes aHa3pOOHBIM. Dh(HEKTUBHOCTh IHEPTETUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUAX
MaTpUYHOTO  CHUHTe3a.  Peanusanus  HacleACTBEHHOW — WHGOpMaIuu.
I'eneTnueckuii kox, ero cBovcrBa. TpaHckpunuus — MaTpudHblid cuare3 PHK.
[IpyHUMIBI  TPAHCKPUIILIMK:  KOMIUIEMEHTApPHOCTh, aHTUIAPAJLICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisauus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocunTe3e Oenka. YcioBus 6uocuHTesa O6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B OuocuHTe3e Oenka.

Opranuzaiys reHoMa y IpoKapuoT U dyKapuoT. Perymnsuus akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (®P. XKaxo0, XK. Mano). Perymsmus oOMeHHBIX
mporeccoB B kieTke. Kietounslit romeocTtas.

Bupycel — HekIeTodHble (OPMBI KU3HU M OOIMraTHbie mapa3utbl. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupychble 3a0601eBaHus yenoBeka, KUBOTHbIX, pactenuid. CIIN, COVID-19,

conraJibHbIC U MCIUTTNUHCKHUEC HpO6J’I€MI)I

Knerounblif 1ukmn, ero mnepuoiasl M peryimsuua. Murepdaza u  MuTo3.
Oco0eHHOCTH MPOLIECCOB, NMpoTeKaromux B nHTepdase. IloaroToBka KieTku K
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUIAPAIJIEIbHOCTD.
Mexanunsm perukanuu JJTHK. Xpomocomsl. Ctpoenue xpomocom. Ternomeps! 1
TenomMepasa. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTul. JIMIUIOMAHBIA H
rarIouaHbI  Habopbl XpoMocoM. ['omonoruyHbsle XpoMocomsl. [lomoBbie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTauu MUTO3a M MIPOUCXOJSAIINE B HUX MPOIECCHI.
Tunsl muTo3a. KaprokuHe3 U nUTOKMHE3. bHojornueckoe 3Ha4yeHHE MUTO3a.
Perynsauus muTOoTMYECKOro nukKia KieTkd. IIporpammupyemas kieTouyHas
ru0esp — anomnros.

(DYHKI_[I/IOHaJ'H)Haﬂ TCHOMHKA

Opranusm Kak OMoornyecKas cuctemMa

3.1

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

MHOT'OTKAHCBBIC OPTraHU3MBbIL.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKIJItOYash BEreTaTWBHOE) U
nojoBoe. Buasl 0ecnonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISALHA,
(bparmMeHTanys, KIOHUPOBaHHE.

[lonoBoe pasmuoxenue. [lonoBele kieTku, win ramersl. Meiio3. Cranun
Mmeno3a. [loBenenune xpomocom B Meinosde. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO ITporecca. Meio3 v ero MeCcTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpen3aponpimieBoe passutue. I'ameroreHes y >kMBOTHBIX. llooBbIE Kene3bl.
OOpa3oBaHne ¥ pa3BUTHE TMOJIOBBIX KieTok. CrepmaroreHe3 M OOTeHes.
Crtpoenne moyoBBIX KIETOK. OIUIOOTBOPEHHE M SMOpPHUOHATIBHOE pPa3BUTHE
KHUBOTHBIX.  CrocoObl  OIJIOJOTBOPEHMs:  HapyXHOE,  BHyTpPEHHeEe.
ITapTeHorenes.

WupuBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Craguu 3MOpuoreHesa
’KMBOTHBIX (Ha mpuMepe JIsarymkH). Apooienne. Turbt apodnenuns. OcodeHHOCTH
Ipo0JieHUs MJIEKOIUTAIOMIMX. 3apo/IbIIEeBble JTUCTKU (racTpyssauus). 3akiaaka
OpPraHOB M TKaHEW W3 3apoJbILIEBBIX JMCTKOB. B3auMHOe BIMsAHME YacTel
pa3BUBalOIIEerocs 3apojbiiia (3MOpHOHANIbHAST MHIYKIMS). 3akiajka IUlaHa
CTPOEHUS KMBOTHOTO KaK pPE3yJbTaT HEepapXMUECKUX B3aUMOACUCTBUI T'€HOB.
BnusHue Ha SMOpHOHATBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYXKAIOLIEH
cpenpl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuoHnanbHblil mnepuox. Ilpsimoe u
HenmpsiMoe pas3BuTHe. PaszButue ¢ MeramMopo3oM y OECIO3BOHOYHBIX U
[I0O3BOHOYHBIX JKMBOTHBIX. bHOnOrmueckoe 3HaueHHE NPSIMOIO U HENPSMOTO
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUlbl pocTa )KMBOTHBIX. DaKTOPbI
peryysiiMM pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHUOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U YesloBeKka. [leproabl OHTOreHe3a yenoBeka.
PasmuHoxkenne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHud. OOpa3oBaHue CIOp B TMpolecce Menosa.
l'amerorenes y pacrennii. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOE OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHid. OOpa3zoBaHue
U pa3BUTHE ceMEHH. MeXaHM3MBbl pEryJsiiud OHTOTEHE3a Yy pPACTEHUH H

JKHUBOTHBIX

Ucropust craHOBIeHUsT W pPa3BUTUS TEHETUKU Kak Hayku. OCHOBHbIE
TEHETUYECKUE TOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJICTbHbBIC
TEHbI, aJIbTEPHATUBHBIE MPU3HAKHU, TOMUHAHTHBIA M PEIECCUBHBIN NPU3HAK,
TOMO3UT0Ta, TETEPO3UroTa, YHCTas JUHHS, TUOPUIBI, TEHOTHUN, (QEHOTH.
OcHOBHBIE METOJbl TEHETHKW: THOPUIOJIOTHYECKUN, IUTOJOTUUYCCKHA,

MOJIEKYJISIPHO-T€HETHYECKHI
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Monorubpunnoe ckpeunBanue. llepBelid  3akoH MeHzaenss —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiIO JOMHHHpPOBAHWSL.
Bropoii 3akoH MeHnens — 3aKoH paciieruieHus npu3HakoB. L{uronorndeckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananusupymolee ckpemuBanue. [IpoMexxyTOUHBIA XapakTep HacleIOBaHHUS.
Pacuiennenue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUHU.

JuruOpuaHoe ckpeniuBanue. TpeTtuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[WTONOrMYECKWEe  OCHOBBI  JUTHOPHIHOTO
CKpEIIUBaHUS.

CuenneHHoe HacienoBaHue mpusHakoB. Paborer T. Moprana. CreruieHHOe
HacJe0BaHUE T€HOB, HAPYIICHHE CLEIUICHHS MEXAy IeHaMu. XPOMOCOMHas
TEOpHsl HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpeiesieHus: mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporameTHbld noJi. ['eHernueckas
CTPYKTypa MOJIOBBIX XpomMocoM. HacnenoBaHue NPU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [IneioTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOXECTBEHHBIN ajljIeiM3M. B3aumoaelcTBHE HeEaJICIbHBIX I'CHOB.

Kommemenrapaocts. Onuctas. [lonmumepus
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BiaumopeiictBie TeHoTMMa ©  cpeabl npu  GopMuUpoBaHUMU  (peHoTHMA.
N3menunBoCTh Npr3HAKOB. KadecTBEHHbIE U KOJMYECTBEHHbIE MPU3HAKUA. BHIIbI
VM3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJIEICTBEHHAS.

MoudukanonHas  U3MeHUMBOCTb. Pomb  cpensl B (pOpMUpPOBaHUU
Mou(UKaMOHHON M3MeHunBocTH. HopMa peaknuu mpusHaka. BapuanmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Mou(UKalMOHHOM
M3MEHYHUBOCTH.

['eHoTunmyeckass M3MEHYMBOCTh. (CBOWCTBA TE€HOTUITMYECKOW HM3MEHYMBOCTH.
Bupl reHOTUITUECKON M3MEHUYMBOCTH: KOMOMHATHBHAS, MyTAI[HOHHASI.
KomOuHatuBHasT W3MEHUYMBOCTh. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POSTh KOMOMHATUBHON N3MEHUYMBOCTH B CO3/JTAaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BUAA.

MyTanroHHas U3MEHUYMBOCTD. BUIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M UHIYLUMPOBAaHHBIE MyTallMU. SAepHBIE M LUTOILIa3MAaTUYECKHE
MyTanuu. CoMaTHM4YeCKWe W IOJOBbIE MyTalMd. [IpuunHBI BO3HUKHOBEHHS
MyTalii. MyTareHbl M MX BIMSHUE HA OPraHU3MbL. 3aKOHOMEPHOCTH
MYTAIMOHHOIO Tpolecca. 3aKOH T'OMOJIOTMUECKMX PSAIOB B HACIEACTBEHHON
mmenunBoctn  (H.W. Bagsusos). BHesdnepHas ~ M3MEHUYHMBOCTH M

HacJICACTBEHHOCTD
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Kapuotun wyenoBeka. MexayHapoaHas mIporpaMma HCCIEIOBAHUS TE€HOMa
yesoBeka. MeToabpl  M3yueHMs] TEHETHKHM 4YeJOBEeKa: TIeHeaJoTHYecKHil,
OJIM3HEIOBBIH, [IUTOTCHETHYCCKUH, MTONYJIAIIMOHHO-CTATUCTUICCKUH,
MOJICKYJISIpHO-TeHeTHYecKui.  COBpeMEHHOE  OMpeleieHHue  T'eHOTHIIA:
IMMOJIHOITCHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC C IOMOIIbBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS  4ejloBeKa. I['CHHbIE W
XpOMOCOMHBIC  0OJIe3HM  4eloBeka.  bojesHu ¢ HACIICACTBEHHOM
MIPEIPaCIOI0KEHHOCTHIO. 3HAUCHUE MEIUITMHCKON TeHETUKH B MPE0TBPAIICHUH

1 JICUEHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanus U cenekuus. 3apoKICHUE CEIEKLMHA U JIOMECTHKALUU. YUYEeHHE
H.J. BaBwioBa 0 LEHTpax NPOMUCXOXKIEHHS M MHOrooOpazus KyJIbTYPHBIX
pacteHuid. Posib ceneknyy B CO3/IaHUM COPTOB PACTEHUM U IOPOJ KUBOTHBIX.
Copr, nopona, ITaMM. 3aKOH T'OMOJIOTMYECKMX PSAIOB B HACIEACTBEHHOU
n3meHunBocty H.W. BaBuiosa, ero 3HaueHue aj1si CEIEKIMOHHON paOOThI.
Metoapl cenekuMOHHON paboTbl. McKyccTBEHHBI OTOOp: MaccoBBI U
UHAWBUIYalbHbIM.  OTanmbl  KOMOMHAalUMOHHOW  cenekuuu. VcnblTanue
npousBoauTesiell mo motoMctBy. OTOOp MO TEHOTHUILy C HMOMOILBIO OLIEHKU
(eHoTHIa TOTOMCTBA M OTOOP 10 T€HOTHITY ¢ omolikko aHanusa JJHK.
HckyccTBeHHBIN MyTareHes Kak METOJ1 CEJIEKIITMOHHON paboThl. PaguanimoHHbIi
U XMMHUYECKMH MyTareHe3 KakK HMCTOYHHUK MYyTaluil y KyJbTYPHBIX (hopMm
opranusmoB. Mcnonp3oBaHHE TE€HOMHOIO pPENAKTUPOBAaHUA U METOJOB
pexomOuHanTHbIX JIHK 115 momyyeHus ucxoaHoro mMarepuana i CeleKIuu.
[lomyuenne nonmuruionoB. BHyTpuBHIoBas rubpuanzanus. bianskopoacTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBEeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'eteposuc u ero npuunHsl. Vcnons3oBanue rerepos3uca B cenekiuu. OtnanéHHas
ruOpuan3arus. [Ipeononenue OGecruionusi MEXBHIOBBIX THOPHIOB. JloCTHOKEeHMs

CEJICKIIMY PACTEHUH U KUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOT MU, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MUKPOOPIaHU3MBI, WX XapaKTepUCTUKA. TpaaullMOHHAas OHOTEXHOJOTHS:
xje0oneyeHne, TIOMYyYEHHE  KHUCIOMOJIOYHBIX  TPOJYKTOB,  BHHOJIEINIHE.
MuxkpoOuonorudeckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHUECKHX TEXHOJIOTHI.
[IpousBoncTBO  Oenka, AaMUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIJIOZIOTBOpEHHE. PEKOHCTpYKLMS SHIEKIETOK M KIOHWPOBAaHHE >KUBOTHBIX.
Mertoa TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHAsi W TeHHas WHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTmwkeHuss M TepCHEKTHUBBI
XpPOMOCOMHOM H TEHHOW WH)XeHepuu. MeauIuHCKie OWOTEeXHOJOTHH.

Hcmonbs30BaHue CTBOJIOBBIX KJIETOK




CucreMa 1 MHOT0OOpa3ye OpraHM4ecKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpunmuns! kinaccupukanuu opranuzMoB. OCHOBHbBIE
cUCTeMaTUYeCKHe I'PYIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHMS M KU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0OTHOKJICTOUYHbIE TPUOBI, OJJHOKJIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble  opraHu3Mbl.  JIBMKEHHME  OJHOKJIIETOYHBIX
OpraHu3MoB: aMEOOHIHOE, )KI'YTUKOBOE, pECHUYHOE. 3alUTa Y OJHOKJIETOYHbIX

OpraHnu3MoOB. PaS,I[pa}KI/IMOCTB Y OOHOKJIETOYHEIX OPIraHUu3MOB. Taxcucer

MHoOroknaeTounble  pacTeHus. B3auMocBs3p 4acTed  MHOTOKJIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPIaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHHUYecKas.
OcobeHHocTH cTpoeHMs, (YHKIMM M pacnojoXKeHHWs TKaHed B OpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpAaTUBHBIE OpraHbl pacTeHUH. DyHKIMY OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BUKeHHEe MHOTOKJIETOYHBIX PACTEHUIA: TPOITU3MBbI
n Hactuu. [lormomenue BOABI, YIVIEKMCIIOrO ra3a U MHUHEPAIBHBIX BEIECTB
pacteHusMu. [{pixanue pactenuit. Anuddysus razos yepe3 MoBEpXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHui. Bbinenenue y pacreHuil. 3ammura y
MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpeacrBa MacCUBHOM W XMMHUYECKOU
3amnThl. OUTOHINIBL.

PasgpaxxuMocTh U perynsanus y opranusMoB. PazgpakuMocTs U perymisuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocToBEbI€ BellleCcTBa M X 3HAUCHHE

MHOrOKJIETOYHBIE JKMBOTHBIE. B3aMMOCBSI3b, dYacTed  MHOT'OKJIETOYHOI'O
opraHmMa. TKaHI/I, OpFaHBI N CUCTCMBI OpFaHOB MHOTOKJICTOYHOT' O OpFaHI/ISMa.
Opranusm kak enuHoe 1enoe. 'omeocras. TkaHu KUBOTHBIX U YeTOBEKa. THIIbI
KUBOTHBIX TKaHEW: SMUTENUalbHAs, COCAMHUTENIbHAs, MBIIIEYHAsi, HEPBHAs.
OcoOeHHocTH CTpoeHHs, (QYHKIMA W paACHOJOKEHUs TKaHEW B oOpraHax

JKHUBOTHBIX U YCJIIOBCKA

Oprasbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMK OPTaHOB U CUCTEM OPraHOB.
Omnopa Ttena opranu3moB. CKeneTbl OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIlt 1 BHyTpeHHU ckeneT. CTPOCHUE W TUITBI COSTUHEHUS
KOCTEH.

JIBM)KEHME MHOIOKJICTOUYHBIX KHUBOTHBIX. IluTanue »KuUBOTHBIX. IIuTanue
MMO3BOHOYHBIX )XKMBOTHBIX. J[pIxanue kuBoTHBIX. KoxxHOe nbixanue. XKabepHoe

M JIETOYHOE JbIXaHUE.




5.1

5.2

5.3

JlbIxaHW€e IO3BOHOYHBIX >KMBOTHBIX. ODBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHHUS
JETKUX [M03BOHOYHBIX KUBOTHBIX. JlpIXaTeabHas cUCTEMa YesloBeka. Mexanusm
BEHTWISIMM JIETKUX Yy MNTULl M MIJIEKONUTAOIUX. TpaHCHIOPT BEIECTB Yy
OpraHu3MoB. TpaHCIIOPT BEWIECTB Yy XUBOTHBIX. KpoBeHOCHas cuctema U €€
opranbl. KpoBeHocHas  cucTemMa  I03BOHOYHBIX JKMBOTHBIX. Kpyru
KpOBOOOpAIICHUs. DBOJIOLUOHHBIC YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOU
CHUCTEMBI II0O3BOHOYHBIX >KMBOTHBIX. Bblaenenue y opranusmos. Beigenenue y
XKUBOTHBIX. CoKpatuTenbHble Bakyoau. Opransl BbiieieHus. CBs3b IOJIOCTH
TEJIa C KPOBEHOCHOM U BBIJIEIUTEIbHON cucTeMaMu. BriieneHue y No3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOIOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M uX
IIPOU3BOIHBIE.

Pa3npaxuMocTs U peryisinus y opranu3MoB. PazqpaxuMocTb y OTHOKIETOYHBIX
opranu3moB. Takcucel. Pa3ipakumMocTh M peryisiiuss y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BElIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas perysiuus y MHOIOKJIETOUHBIX KHBOTHBIX.
HepBHast cucremMa u €€ oTAenbl. OBOJIOLHMOHHOE YCIOKHEHHE CTPOCHMS
HEPBHOU CUCTEMBI Y )KUBOTHBIX.

Pa3pabotka anropuTMoB M mporpamm uis 3QQeKTUBHON (YHKIHMOHAIBLHOU
aHHOTAllUW  TeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHKPOOPTaHNU3MOB, paCTeHHfI, JKMBOTHBIX U YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3JO0POBbLE

OpraHsl ¥ CUCTEMBI OpraHoOB 4eoBeKka. OTAebl TOJIOBHOTO MO3Ta ITO3BOHOYHBIX
KUBOTHBIX. Peduekc u pedaexkropHas nayra. be3yciioBHbIE U YCIOBHBIE
pednexcel. I'ymopaiibHass peryisuus M SHIOKPUHHAs CHUCTEMa >KMBOTHBIX M
qenoBeKa. JKene3pl 3HTOKPUHHON CUCTEMBI U MX TOPMOHBI. [leiicTBIE TOPMOHOB.
B3auMocBs3p HEpPBHOH M 3HAOKPUHHOW cucTeM. [ 'mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycinoBHbIe 1 yCIOBHBIE PedIEKCHI

3ammTa opranusma ot 6ose3nei. UmmyHHas cucrema denoBeka. KieTounblit u
TYMOpaJbHBIH UMMYHUTET. Bpoxn€HHBINH, NpUOOPEeTEHHBIN crenupuiecKuii
UMMyHHUTET. Teopus KIOHaJIbHO-CeNeKTUBHOrO umMMmyHHTera (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHU3MOB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUl

KpOBCHOCHaH cucTeMa U e€ OpraHbl. CCpZ[I_IC, KPOBCHOCHBIC COCYIblI U KPOBb.

Kpyru kpoBooGpamenus. Pabota cepaiia u e€ perymsius
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Hpixanue dyenoBeka. Juddy3uss ra3oB yepe3 MOBEPXHOCTh  KIETKH.
JpixatenbHas cucTeMa 4esoBeKka. JlpIxaTenbHass TOBEPXHOCTh. Perynsuus

nbIXaHus. [{prxaTenbHbIe 00bEMBI




5.5

[IumeBapurenbHas cucreMa 4denoBeka. OTaenbl MUIIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Kele3bl.  BHYTPUIIOIOCTHOE M BHYTPUKIIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl um ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢bynkiuonupoBanue HeppoHa. OuibTpalus, ceKpelus 1 00paTHOE BCaChIBAaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIACJIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBECKaA

HBI/I)KGHI/IC YyeJIOBEKa: MbIIeuHas cucreMa. CKeJleTHBIC MBIIIILI U UX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bontonuu. PazButue xu3HU Ha 3emiie

OpomonmonHass Teopus Y. Jlapeuna. Ilpenamnocbulku  BO3HMKHOBEHMS
napsuHu3Ma. JKu3Hp 1 Hay4dHas aearenbHocTs Y. JlapBuHa.

JIBuoky1ire cuiibl 3Boironuu BUa0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HAacJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmienne cuateTnaeckoi Teopun 3Bomonnu (CTI). Heirpansnas Teopust
sBosolK. CoBpeMeHHast SBOJIIOLIMOHHAsS OMOJIOTHs. 3HaUe€HHE IBOJIOLMOHHON

TCOpHUH B (1)OpMI/IpOBaHI/II/I CCTeCTBCHHO-Hay‘lHOﬁ KapTUHBI MHUpa

[Tomynsanus kak aJIeMEHTapHas €AMHMIA 3BOJoUUU. COBPEMEHHBIE METOJbI
OLIEHKH T€HETHUYECKOTO Pa3sHOOOpa3usi U CTPYKTYpbl Momyisuuid. M3meHeHnue
reHooHAa MOMYJSALMU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOPbl (JIBMXKYIIME CHIIBI) 3BOMIONMHA. MyTarMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. [lpeiidp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHs YacTOT ajulefedl B momyaauusx. O¢¢ekr
OCHOBATEJIA. Murpanuu. M3omsaups  momymnsiuui: reorpaduueckas
(mpocTpaHCTBeHHas1), OHoaoruyeckas (pernpoayKTUBHAs).

EcrectBeHHbIi 0TOOp — HampaBisiouii  ¢akrop sBomonun.  Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYILIMM, CTaOMIM3UPYIOMUN, pa3phIBAIOIIMA
(nu3pynTuBHbIN). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  Kak  pe3yjibTaT  MHUKPOIBOIIOIUH.
Bo3HnukHOBeHHE  NpHCIIOCOONEHWM y  opraHuzMoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocobnaenmit y oprann3mMoB. OTHOCUTENBHOCTh
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum U cTpykTypa. BumooOpa3oBanume Kak pe3ysbTar
MUKpPOABOJIONMH. M30msmus — kiroueBoii daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJIUILIONAN3AITHS,

rubpuan3anys). JTMTeTbHOCTh 3BOTIOIMOHHBIX TTPOIECCOB.




6.3

MexaHu3mbl (OPMUPOBAHUS OHOJIOTUIECKOTO pa3HOOOpa3usl.

Poinb 3BOMIOIMOHHON OMOIOTHUHU B pa3paboTKe HAyYHBIX METOJIOB COXPaHEHUS
Onopa3HooOpasus. MUKPOIBOIIONUS U KOIBOJIOLUS MApa3sUTOB M MX XO35EB.
MexaHu3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBOEbI ¢ Hel

Metoapl U3y4eHus] MaKpO3BOIONHHU. [laeoHTOIOTHYeCKHEe METOIBI U3yUCHUS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
buoreorpaduyeckue MeTo b1 n3ydeHus 3Booun. CpaBHeHUE GIIOpPHI U (hayHbI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Buabl-sHnemMuxu
U PEITUKTHIL.

OMOpPHUOIOrMYECKUE M CPaBHUTEIbHO-MOP(OIOrHYECKUE METOJbl H3Yy4EHHUS
HBOJIONMH. |'€eHeTHYEeCKre MEXaHU3MBl IBOJIOIMH OHTOTEHE3a W TIOSBICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBL
PynmumenTapuble  oprambl W aTaBU3MBL.  MOJEKYJSIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl HW3YyYEHHUS  DBOJIOIHH.
I'omonoruynsie reHsl. COBpeMEHHbIE METO/Ibl OCTPOCHUS (PUIOTCHETHUECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TEHOMOB.

O6mwme 3akoHOMEpHOCTH (TpaBWia) SBoJONMH. HeoOpaTuMoCTh SBOIOLNH.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTB TCEMIIOB 3BOJIFOIIMH

6.4

Hayunble rumore3bl NpPOUCXOXKJEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMmus.  JloHayuHble — TPEACTAaBIEHUS O  3apOXKACHUHM  KU3HU
(kpearoHu3M). I'mnore3a MOCTOSHHOIO CaMO3apOXKICHHUS JKM3HH M €
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnannanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSL.

OcHOBHBIE 3TaIbl HEOpraHMuecKoi sBomtoruu. [lnanerapHas (reosoruueckas)
HBOJIOIMUS. XUMHUYECKass 5BOMIOLUA. AOUOTEHHBIM CHHTE3 OpraHUYECKHX
BemecTB u3 Heopranndeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
rnonumepoB u3 MoHoMepoB. KoanepsaTHas runoresa A.l. Onapuna, runoresa
nepsuyHoro OynpoHa Jxk. XonneiitHa, reHeTnueckas rumote3a I'. Mémrepa.
Pu6o3umsr (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanme
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emnu u MeToasl €€ u3ydeHus. Vckonaemble OpraHUM4ecKUe OCTATKH.
I'eoxponomnorus u e€ meroapl. OTHOCUTENbHAS U AOCOJIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonornueckas mkasua: 0Hbl, 3pbl, IEPUOJBIL, TTOXU.

HavanpHble 3Tansl opraHudeckoi sBoonuy. [losBaeHre U 3BOMIONMS IEPBBIX

KJIETOK. DBOJIIOIHS MeTabonu3Ma. Bo3HUKHOBEHUE IEPBBIX OBKOCHUCTEM.




CoBpeMeHHbIE MHKpPOOHbIE OWOMIEHKM KaK aHajor NepBbIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [IpoKaprOTH U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuot (cUMOMOreHe3). DBOJIIOLUUOHHOE MPOUCXOKICHHE
BUpYycOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HUKHOBEHHE
OCHOBHBIX T'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl 3BOJIIOLMU BBICHIMX pacTeHuid. OCHOBHBIE apoMOP(O3bI
pactenuii. Bbixoa pactenuii Ha cymry. llosiBlieHME CHOpPOBBIX pPAcTEHUU U
3aBoeBaHue MMHU cymd. CemeHHble pacTteHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHui.

OCHOBHBIE JTalbl SBOJNIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
Tunos. IlepBrie Xopa0BbIe )KUBOTHBIE. JKN3HB B BOJE. DBOIIOLMS I03BOHOYHBIX.
[Mpoucxoxnenne ampubuii u pentuwmii. [TponcxoxaeHne MICKOHUTAIONUX H
ntuy. [lpuxHnun xmrodeBoro apomopgo3a. OcBoeHHE OECHO3BOHOYHBIMU M
[M03BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe %u3HM Ha 3eMJIe 110 3paM U IIEPUOJaM: apXei, IPOTEPO30H, 1aJIe030H,
Me3030H, KaiiHOo30il. OOmas xapakTepuCTHKa KJIMMara W Te0JIOTUYECKUX
npoueccoB.  IlosiBieHMe W pacuBeT — XapaKTEpHBIX  OpPraHU3MOB.
VYrieobpa3zoBaHue: €ro YCIOBHS U BIMSHUE HA T'a30BbIi cocTaB aTMOC(EpHI.
MaccoBble BBIMMpAHUSl — JKOJOTMYECKHE KpHU3HMChl mpouuioro. [IpuumHbl 1
CIIEICTBUSI MAcCOBBIX BhIMUpaHUIl. COBpeMEHHBIN 3KOJOTUYECKHI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3agaum anTponosiornd. Metoasl aHTponoioruu. CraHOBIEHUE
MPEACTABICHUIN O MPOUCXOXKACHUH UyeoBeKka. COBpEeMEHHbIE HAyUHbIE TEOPUH.
CxoAcTBO yenoBeka C KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHHE YEIOBEKa.
CBuzerenbcTBa  CXOJACTBA  4YEJIOBEKa C  JKMBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTHYECKHE, (hU3M0JI0OT0-OMOXUMHYECKHE,
noBefgeHyeckue. OTiIMYMsS 4YelloBeKa OT JKUBOTHBIX. [IpsAMoxoxiaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBuxymire cuibl ((akTopbl) aHTPOIIOTE€He3a: OMOJIOTUYECKHE, COLUANbHBIE.
CooTHolIeHrne OMOTOTHYECKHUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJUM AHTPOINOTreHe3a. ABCTPAJONHUTEKH — JBYHOTHE MPEIKU
moaei. YenoBek yMelnblid, MEpBbIe W3TOTOBJICHUS Opyaud Tpynaa. YenoBek
MPSIMOXOJISAIIMNA W TIEPBBIA BBIXOJ JIOAeH 3a mpenensl Adpuku. Yemosek
reienpoeprekuii — o0Imul MPeIoK HEeaHEPTaIbCKOTO YEIOBEKAa W YeJIOBeKa
pasymHoOro. YeynoBek HEaHIECPTaJbCKUWA KaK BHJ JIIOJEU XOJIOIHOIO KIMMATa.
UYenoBek pa3yMHBIM COBPEMEHHOTO THIIA, JCHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 32 MpeneiaamMu AQpuku.




DBOJIIOLUSL COBPEMEHHOTO 4YeJOoBeKa. EcTecTBeHHBI OTOOp B MOMYJISAIMIX
4enoBeka. MyTalmoHHBIN nporiecce ¥ noauMopdusm. TlonynsimoHHbIE BOIHBL,
npeiid reHoB, Murpanus 1 «3p@ext ocHoBaTess» B MOMYJISALMIX COBPEMEHHOIO
YeJI0BEKA.

Yenoseueckue pacel. [lomatne o pace. boisbmme packl: eBponeouaHas
(eBpaszuiickasi), aBCTpaJlO-HErpoujHasi (dKBATOpUaAIbHAs), MOHTOJIOUHAS
(a3narcko-amepuKaHckasi). Bpemst u nmyTu pacceneHusl 4ejaoBeKa IO IUIaHETe.
EnunctBO  yenoBeweckux pac. HayuHas HecoCTOSTENBHOCTh —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K Ppa3HBIM YCJIOBUSM OKPYXKAroOIIEH Cpesbl.
Brusiaue reorpadudueckoit cpempl u apeiida reHoB Ha MOpP(OIOTHIO H

(bI/I3I/IOJ'IOFI/IIO YCJIOBCKaA

OKOCHCTEMEI U IMpucymue MM 3aKOHOMCEPHOCTU

7.1

Pasnens! u 3agaun sxostorun. CBsi3b 3KOJOTUU C IPYTMMH HayKaMU.
Mertoabl 3konorun. IloneBble HaOMIOAEHHUS. DKCIEPUMEHTHl B 3KOJOTMH:
MpUPOAHbIE U JiabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHMTOPUHT

OKPY’KaIOIIEH CpeIbl: TOKAIbHBIN, pErHOHAIBHBIN U TTI00aIbHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX JneiictBusa. Knaccupukarms
9KOJIOTMUECKUX (aKTOpOB: abuMOTHUYECKHE, OWOTHYECKHE, AaHTPOIOICHHBIE.
OOme 3aKOHOMEPHOCTH JAEUCTBUS HKoJormueckux (axropos. IlpaBuio
munumyma (K. [npenrens, FO. JIu6ux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue akropsl. CBeT Kak 3KojJorudeckuit ¢pakrop. [eiicTBue pa3Hbix
YYacTKOB COJHEYHOIO CIIEKTpa Ha OpPraHUu3Mbl. OKOJOTMYECKUE TPYIIIbI
pacTeHM M JKMBOTHBIX II0 OTHOIIEHHIO K CcBeTy. CHUrHaibHas poJib CBETa.
DOTONEPUOIN3M.

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

Bnaxxnocte kak skomoruyeckuil (akrop. IlpucnocoOnenuss pacreHuil K
MOJ/IepXKaHuIo BogHOro Oamanca. Kiaccudukanus pacTeHHi 10 OTHOILEHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, MOYBEHHa,
rIlyOMHHAs TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3NKO-XUMHUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MOB. [IpucrmocoOiieHus: OpraHu3MOB K
KU3HU B Pa3HBIX CPEIaAX.

buonornueckue putmbl. BHemHue u BHYTpeHHUE pUTMBbL. CyTOUYHBIE U
roauyHble pUTMBIL. [TpHrcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUAM

YCJIOBUU KU3HU.




XKuznennsie popmbl oprann3moB. [lonstue o xu3HeHHOH (opme. JKU3HEHHBIE
(bopMBI pacTeHUil: JepeBbsi, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPAaBHI,
oJlHOJIeTHUE TpaBbl. JKu3HEHHBIE POPMBI )KUBOTHBIX: THIPOOHMOHTHI, T€OOUOHTHI,
a’poOnOHTHL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢axTopsl. Buasl OHOTHUECKUX B3aUMOJCHCTBUI: KOHKYPEHIINSA,
XHMITHIYECTBO, CUMOMO03 U ero ¢opmbl. [lapasutusm, koomnepanus, MyTyaInu3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJACHCTBUsA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTHYECKMX B3aUMOJCHCTBUN U CYIIECTBOBAaHUS OPraHMU3MOB B cpele

obutanus. [I[pUHINIT KOHKYPEHTHOTO UCKITIOUSHHS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKH monyJsiun. [lomysiius kak Ouonorudeckas
cucrema. Pois HEOTHOPOAHOCTH Ccpelibl, GU3NIECKUX OAPHEPOB M OCOOCHHOCTEH
OHMOJI0THH BUAOB B (OPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPBI MOIMYJISIIIHA.
OcHOBHBIE TOKa3aTeNM NOMYJSILKUUA: YUCIEHHOCTh, IJIOTHOCTh, BO3PAacTHAs U
MOJIOBass CTPYKTYypa, pPOKIAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLUs.

DKoJyioruueckasi CTpykTypa mnonyssinuu. OneHKa YHUCIEHHOCTH MOMYJISLUH.
JvHamuka nomyJyianuu U €€ peryisinusg. buotnyeckuii noTeHIUaI MOMYJISIUH.
MogenupoBanre JAWHAMUKK TONyiasiuud. KpuBble pocTa YMCIEHHOCTH
nonyysuuu. KpuBble BbDKUBaHUA. Perynsius 4McI€HHOCTH MOIYJISIIUNA: POJIb
(akToOpoB, 3aBUCAIIUX W HE 3aBUCSIIUX OT TUIOTHOCTH. OKOJOTHUYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

[TonsiTue o0 sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenp dkosiornyeckor HumM JIx.M. XarumHcona. Pazmepsl 3KOJIOrnYecKou
Huw. [loreHnmaneHas U pealn30BaHHas HULLIN.

Bung kak cucrema momynsmuii. Apeansl BUAOB. Buabl M WX JKU3HEHHBIC
CTpaTeruu. 3aKOHOMEPHOCTHM  TIOBEICHUS W  MUTpalMid  JKUBOTHBIX.

buonornyeckue nHBa3uU JYKCPOIHBIX BUIOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsizu Mexay
opraHuzMamMu B OuolieHO3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHANBHBIE OJOKH OPraHU3MOB B IKOCUCTEME: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpodudeckue ypoBHH. Tpoduueckre Henu u CeTH.
Abuotnyeckue 610k 3kocucteM. [TouBbl U miIbl B 3kocucteMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KocucTeMbl. buomacca u npoaykuusa. JKOIOIrMUYECKHUe
MUPaMUIbI YUCell, OMOMACChl U SHEPTHH.

HamnpapneHHble 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKueccuu. [lepBuunble n

BTOPUYHBIC CYKHNCCCHMU U HUX I[IPUYHHBI. AHTpOHOI“GHHLIG BO3II€I\/JICTBI/ISI Ha




cykueccuu. KnmmakcHoe —cooOmectBo.  buopasnooOpasme #  HONHOTa
KpYroBOpOTa BELIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHbie 3KocHCTEMBI. AHTPOIOI€HHBIE HKOCUCTEMBI. ATPO3KOCHCTEMA.
ArpoueHo3. Paznnuus Mexly aHTPOIION€HHBIMU U IPUPOIHBIMHU SKOCUCTEMAMH.
VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas ¢iopa
u ¢ayna. CuHaHTpomm3amusi TrOpoJACKOW ¢ayHbl. buonorudeckoe
XO035IIICTBEHHOE 3HAYEHHE arpOdKOCHUCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoC PHEPrUM U BELIECTB MEXKY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpraHU3MOB, TMOMYJSIIUA HW OSKOCHUCTEM B YCJIOBHUSX €CTECTBEHHBIX U

AHTPOIIOI'CHHBIX BO3)ICI>1CTBPII>1

7.5

buochepa — oOmeruranerapras 00oyo4ka 3eMiid, TOE CYIIECTBYET WU
cyluecTBoBana xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKupoe BemecTBo Ouocdeps! U ero PyHKINU.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdepbl. OcobeHHOCTH OHOChepsl Kak
rnobanpHOM  SKOocucTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopoTbl BemecTB M OHOreOXMMHUYECKHE IHKIbI (yriepojaa, as3ora).
PurmudHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIITU: TYH/IpA,
XBOMHBIE Jieca, CMEIIaHHbIE M UIMPOKOJHMCTBEHHBIE Jeca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTenbHBIA W
KUBOTHBIN MHpP OMOMOB CYIIIH.

CrpykTypa v (QyHKIHS KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTCHIHATIA U

ouochepHbIx QyHKIHI

7.6

DKOJIOTHYECKUE KPU3UCHI U X MTPUYHHBL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3yIIHOM cpenbl. OXpaHa BO31yXa. 3arpsi3HEHUE BOIHOM Cpeibl.
Oxpana BOJHBIX pecypcoB. Pazpymienue noussl. OXpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmMara.

AHTpPONIOT€HHOE BO3ACHCTBUE HA PACTUTENBHBIA M KUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NPUHIUIBI OXPaHbl IPUPOBI.
Kpacubie xuuru. Ocobo oxpansemble mnpupognsie Tteppuropuu (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TNPUHIUIBl YCTOMYMBOIO pAa3BUTHS YEJIOBEUYECTBA W MPUPOJIBL.
PamonanbHOoe  MPUPOAONONB30BAHME W COXpPAHEHHE  OMOJOTHMYECKOTO

paszHooOpa3ust 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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