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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamety «buomorus» (mamee - OWoJoTHS) Ha
YPOBHE cpeaHero obmero obpazoBanmsi pa3dpaboTaHa Ha ocHOBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacao monoxenussiMm ®I'OC COO mnpodunbHbie y4eOHBIE MPEIMETHI,
u3y4yaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBIAIOTCS crocoOoMm auddepeHimanuu
oOy4eHHs] Ha YPOBHE CpEIHEro oO0Iiero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEAHUM OOIIUM, CpPEIHUM
po(ecCHOHANTLHBIM M BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaXIblid U3 dTHUX
y4EOHBIX MPEAMETOB JOJDKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEILICHUE
o0pa30BaTeNbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIMX 3a]a4, CBA3AHHBIX C
npodopueHTanuei 00yJammmuxcs 1 CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOMN
00JIaCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OWOJOTHEH, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma mo ydeOHOMYy mnpenMery «buonorus» ma€t mpeicTaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YPOBHE, OnpeesseT 00s13aTeIbHoe (MHBAPUAHTHOE) MIPEIMETHOE CO/IEpIKAHUE, €r0
CTPYKTYpUpPOBAaHME IO pas3fenaM M TeMaMm, paclpeieieHue Mo Kiaccam,
PEKOMEHAYET TOCJIEeIOBATEIbHOCTh H3YUEHMs y4eOHOro Marepuaja ¢ ydeéToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuatomuxcsi. B mporpamme 10 Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C U3y4YeHHEM OWOJIOTUM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HAa  MOCJHEAYyIOlIee  pa3BUTHE  OMOJIOTMYECKUX  3HAHUMH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUs K OKpyKaromied mnpupoaHou cpeae. B
nporpaMMme 1Mo OHMOJIOTHU Takke IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peanuzanuu  TpedboBanuit PIOC COO Kk MIaHUPYyEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OO0ydeHUS U B
(GbOpMHpPOBaHUHM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTHUYECKOTO O0O0pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OHOJIOTMYECKOEe O00pa3oBaHME B IIMKOJE W OPUEHTHUPOBAH Ha
pacIvipeHue U yriiyoJieHHe 3HaHUW 00ydJarouuxcs O >KUBOW MPHUPOJE, OCHOBAX



MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYy4YaloIIUXCs K MOCIEIYIOIIEMY IOJIyYEHUIO
OMoNoruueckoro  oOpa3oBaHHMA B By3aX U OpPraHU3alMAX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHSI COCTABIISIET CUCTEMaA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TMOJy4aroT pa3BuTHe. Tak,
pacmMpeHsl U yriyOJieHbl OHOJIOTMYECKHE 3HAHMS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBIM UM 53BOJIOLUMOHHBI MOAXOABl K HU3YYEHHIO OHOJIOTHU.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEeHUsi OMOJIOTMYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMONOTHY, aAKTyaIU3UPYIOTCS 3HAaHMS OO0ydYaroImmxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIIOLHUOHHOE
y4eHUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYuebnsiii npeamer «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOCHUE
o0yJaroIuMHUCcs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{is
pa3BUTUS M TOJJACpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMSI U Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

[lenb uzydenus: yueOHoro npenmMera «buonorus» Ha yriyOJaéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss yuyeOHoro nmnpeamera «buomorus» Ha
yray0iaEHHOM YpOBHE 00€CTIEYNBACTCS PEIICHUEM CISIYIOUINX 3a1a4:

OCBOEHHUE OOYYArOIMIMMHUCA CHUCTEMBbI OMOJOTUYECKUX 3HAHUUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, TOMYJIAIHNS, BUA, OMOTE0IIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMHU ~ METOJIaMUd ~ OMOJIOTUYECKUX HayK (MOJEKYJISpHOU U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CeJICKUMH, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOIHUH,
DKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
uccleoBaHU B JjabopaTtopum M B mpupoje (HaOmojeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHUE OOYyYarOUIMMUCS YMEHHUSIMHU: CaMOCTOSTEIbHO HaXOIWTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYH0 HH(POPMALIMIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIleld NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATh  MEpbI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BuTHE Yy 00yYaronIMXcsl MHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B MpOlECCE 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITHSIMA M COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJIeI0BAHMS, MIPOBEJICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHNM, peleHus] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCITUTAHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICJTLHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEICHUS B TPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

NpuoOpeTeHre  OOYYAIOMIMMUCA  KOMIIETEHTHOCTM B pPallMOHAIBLHOM
IPUPOAOTIOIL30BaHUN (COONIO/ICHNE TPaBUJ TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUochephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXXaromux Jojned  (cobmiomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrieueHrne 0€30MACHOCTH JKU3HEACATEILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayouemMy npo(ecCHOHaIbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMHU PETHOHA.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTHMH Ha YTiIyOJIeHHOM
ypOBHE cpenHero oobiero oopazoBanusi, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OUOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHElU(pUKH €ro COJEp KaHWs U HaINpaBJIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM yCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCS y4YUTEJIeM Ha OCHOBE HUMEIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas UcTopus pa3BUTHS
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHune OMoOJOruK B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. [JapBuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. bensies.

Tabmuubl U cxembl: «CBs3b OMOJIOTMH C JIpYyruMu Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMma CyIiecTBOBAHMS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs €AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

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

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEAareHTra, y4acTUE B CTPYKTyPUPOBaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpr. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUA0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxxaenue u ouosnornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

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

JleMoHCTpauumn

[Toptpetsr: JI. ITomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «MccienmoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

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



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

[uromnasma. [{uro3ons. [utockener. JIBuxkenue muromiazMbl. OpraHouIbI
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKM:  MHUTOXOHIPHUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeoi.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmel. MBbIlIEUHbIE  KIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mparcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

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

JlaGopaTtopuass pabora «M3ydyeHue CTpOEHUS] KJIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

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

IIpakTuueckass padora  «l3ydeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuust pepMeHTOB OT HEOPTAaHUYECKUX KaTanu3aTopoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodoupaioujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaswr. llpeuMyliecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpersr: k. IIpuctmu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DoTocHHTE3Y», « DHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass  padora «l3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl SKCAPECCUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacTteHui. CITN]], COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaruz o6onvuiux maccugos («bigdatay)
CMpYKmMypHuIX buonocudeckux oanuwix. Hanomexnonoeuu 6 ouonozuu u meouyute.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . IBanoBCKHiA.

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

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JAHK — perumkanwma. [lpuanuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perymamuss mutotrdeckoro nmkia kiuetku. [Iporpammupyemas KieTodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCTpauumn

Tabnupl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukanus JJTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlaGoparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOGHUS U IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



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

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI 1 pacoOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS KOCTEN.

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

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumnosioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHON cUCTEMaMU. Boinenenue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne m (yHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKkTUBHOro umMmMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ peryisiqus 'y Opramm3MoB. Pasgpaxumocts y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaXxuMoCTb U peryisimus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runoduzapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM XKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas CcUCTEMay, «DHAOKPUHHAs cucTeMa», «CTpOCHHE MBIIIIIbIY,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBEeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPHD»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema peioy, «HepBHas cucrema rymkm», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3yueHue TKaHEe paCTCHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGoparopHasi pabora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBoTHbIX. [10510BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMmaToreHes u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KaK  pPe3yslbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wMeramopdo3oM y O€CMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HauYeHHE MPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOpPCKOM  KamycTbD», <«OKWM3HEHHBIM UHKI MXa», <« KU3HEHHBIA  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHITUS U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHA, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koasuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®@ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs ITPU3HAKOB. L{UTOoJIOrMueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOI0
HAcJEeIOBaHMUS  TpHU3HAKOB.  [luTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKPEILUBAHUS.

CueruieHHoe HacienoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOpHUsI HACIEICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (HU3NOJIOTUUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITUH.
['eHeTHUYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
MeHnnens», «AHanu3upymrouniee CckpeluBanue», «HemomHoe TOMUHUpPOBaHHEY,
«CrierieHHOE HAcJIeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTPAllMM 3aKOHA HE3aBHCUMOIO HACJIECIOBAHUA IIPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pa6ora  «/3ydeHue  pe3yNbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(DUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHYHUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIUIa3MaTHYeckue myTtanuuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

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

Tabmuet u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTarmii.



OOopynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIYJIAIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHbie 3a0051€BaHus YelloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTtnueckue (akTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YEIOBEKay.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JomMecTukanuss W CeJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALIMH.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTe€HUil. Pojb CeleKknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY AJIbHBIN. Ortansl KOMOMHAIIMOHHOU CCJICKIINU. HUcnbiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PanuanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcrmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[TomyueHune MOJIUIUIONIOB. BuyTtpusugoBas THOpUIN3AIINS.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WKW ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUMN U KUBOTHBIX. «3enéHas
DesonoyuUs».

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. /H3yuenue, coxpaneHue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pAa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypcusi «OCHOBHBIE METOJbl U JIOCTHKCHHS CEJICKIMHW PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEeKThl, HCHOJIb3yeMble B OHWOTEXHOJIOTHH, — KJIETOYHBbIE U TKAHEBBIC
KYJbTYPBbI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TOMyYeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMI U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKHUE Y TH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss UM NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pOU3BOJCTBEY, «Kiletounas nHxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMs — BaXXHEWINas ITPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuUTHE IBOJIOLMOHHBIX NpeACTABJICHHMN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb u HayuyHas aesrenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTh
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckor Tteopun dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. Hapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBot npupoasl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nmytemectsus Y. lapsunay, «Haxonku Y. lapsunay, «Dopmbl 60psObI
3a cymectBoBaHue», «llopoasl romyoei», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYLIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiinuid. V3meHeHue
reHo()oH/a TOMYyJSILIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOIIOLMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymamusx. Oddexr
ocHOBaTensd. Iggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyssIuii:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT00Op — HampaBiswiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIUN,  pa3pbIBAOLIMIMA
(nm3pyntuBHbIf). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOIUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIIOLUU.
Bo3HukHOBeHHME ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHune Kak pe3yiabTaT
MUKpPOdIBOMTIOIMHU. M3omsiust — kimodeBor (akTop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rubpuanzaiys). JIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

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

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsimonHas
CTpyKTypa BUaa», «Cxema MposiBJI€HUs 3aKoHa Xapan—BaiinOepray, «IBumxymue
CWJIbl HBOJIIOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJIALHMA ceBaHCKOU (openny,
«['eorpauueckass W30JSALUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoi», «IlomysiMoHHbIE BOIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpuanbHelii MenaHnu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupozae», «CrnocoObl Bugo0OpazoBanus», «l'eorpaguueckoe BUA00Opa3oBaHHUE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnnouasl pacteHuit», «KamycrHo-peneunsiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUI».

JlaGopaTtopnass  pabora  «lIpucmocoOieHuss  OpraHu3MOB UM HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(OIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpBl U
dbayHsl MaTepuKoB M OCTpOBOB. buoreorpaduueckue obOmactu 3emuu. Buabi-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUUECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

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

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkelb.

Tabmunpl U cxeMbl: « OUIOTEHETUYECKUI P JIOMIAIN», «ApPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHATOTMYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHl 4YelOBEKa M MMMMaH3e», «[aBHbIe
HaIIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJS)KH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeaCTaBICHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHKE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLIHAH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. .
Omnapuna, TMmoTe3a nepBudHOro Oyiapona JIx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropuss 3emuin U Meroabl €€ u3ydeHHs. lVIcKomaemble OpPraHHYECKHUe
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOCUTENbHAasE U aOCOIIOTHAs
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbL, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHnueckor »HBoaOnMU. [losgBieHne u 3BOTOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxXoxaeHrne NIBETKOBBIX
pPaCTCHUMN.

OCHOBHBIEC ATalbl ABOJIONUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo30i, Me3030M, KaitHo30¥. OOm@as xapakTepucThka KiuMara U
reoJoruyeckux mpoueccoB. [losiBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHsI U BJIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHl.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanw, JI. ITactep, 1. . Meunukos, A. .
Omapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoouUM», «l'eoxpoHoOrMYecKass  IIKaliay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosel  pacTeHuil», «PunHmOGUTE), «OIHOKIETOYHBIE BOJIOPOCINY,
«MHoOTrOoKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBO/IHBIEY,



«IIpecmbikaromuecsy», «lItnusyy, «Muekonuraromue», «Pa3Buthe XuzHuU B
apXeucKom spe», «Pa3BuTHE )KU3HU B MPOTEPO3OUCKON Ipey, «PasButue xu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydeHno abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NEepBUYHON aTMochepey.

JlabopatopHass padora «/I3ydyeHHe M OINKCAaHHE MCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHMUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHe roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

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

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble O0E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JroJel. YeroBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a mpenensl  Adpuku. YenoBek reiaenbOeprckuil — 00OMmME  MPENoK
HEaHIEPTAJIbCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YelmoBeK HEaHAEePTAIbCKUN
KakK BHJ JIFOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TameoreHeTrka 1 NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOp B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH Tporecc M noaumopdusM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHarue o pace. bosblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelOoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexaucuviiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

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

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTIOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD, «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IPEBO  4YEIOBEKa», «ABcTpainonutTek», «UYenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbipbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNHU YEJIOBEKa», «Packl UeoBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAaMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeJOoBE€Ka M ueperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kaloleil cpeaoi

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauésa. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metoasl sxonoruu. I[loneBbie HaOmoneHUs. DKCIEPUMEHTHI B JKOJIOTHU:
npupojHble W JnabopatopHble. MoJenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON IPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHIA OKPYXAIOLIEH CPEIbD».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil dakrtop. JleiicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHAIbHAas poOJIb CBETA.
doTonepruoausM.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuilt K
HoJIIepKaHuIo0 BoJHOTo OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xumMuyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJu4yHble PUTMBL. [IprUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBHUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennole POpMBbI pacTeHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOnOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pasa KU3HH.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aWMMOJCUCTBUNM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxembl: «IDkonorudyeckue @axtopb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeninokpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS, «XulHudecTBo», «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3MUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSTHUIO CBETA».

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKUX 6ApbEpPOB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid.  OCHOBHBIE TIOKa3aTeMM TOMYJISIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pDaCTHAas M IIOJIOBAasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JvHaMmuka momnyiasiuuu U €€ peryysiius. bHOTHYeCcKHi MOTEHUHAN MOIMYJISLIUU.
MopaenupoBaHue JUHAMUKU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiorndeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0rMYECcKOu
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PacCCeNICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTHI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YHCEN, OMOMAaCChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykiieccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTpPOIOIEHHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopetl U
oxkeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenell, nyCmbitb.

AHTPOTIOTEHHBIE HIKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOILECHO3. Pazmuums
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 6 yHKYUOHUposanuu 3Kkocucmem. IlepeHoC SHEPTUU U BEIIECCTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CrpykTypa  OuoleHO3a»,  «ODKocHcTeMa

HIMPOKOJIUCTBEHHOTO JIECay», «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IPYIIbl OPTaHU3MOB B JKOCHUCTEME», «KpyroBOpOT BEIIECTB B JKOCHUCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Mocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypObosKocucTeM.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOdapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh
YKOCHUCTEMBI.

IIpakTuueckas padora «/3yuenue u onrucanre ypo0o3KOCUCTEMBDY.

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKypCHUsl B TUIIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKocHcTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemanerapHas o0osiouka 3eMiM, TNI€ CYHIECTBYET WU
CyIlleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacraBieHuil o onochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. Ob6aactu 6mochepsr u e€ coctas. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChepbl Kak
rio6abHOM PK0cHCTeMBbL. JMHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. [lonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpykrypa 1 QyHKIUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIHANIa U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuid, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii jgec», «IILIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponnueckuid gecy.

OO6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OLIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeloBEKa Ha
ouocdepy. 3arpszHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne noussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
pPaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHILMIBI YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA W IMPUPOJIBI.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl



IKopeadburumayuy dKocucmem u cnocobos 0O0pbOLL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvlx 3KOCUCEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsisHeHue 1mouBb, «llapHukoBbit  3ddext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  Npa8oOCO3HAHUA  DKOJIOTHUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCMUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, UICTOPUUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yudeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

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

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U O0OS3aHHOCTEH, YBa)KCHUE
3aKOHA U IIPaBOMNOPSIIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

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

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

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUECHTHUPYSICh HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



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

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

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

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

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

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

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEINpUIATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBA
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IMOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

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



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJIbHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYyHKIIMOHATHHON
TPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMH OOYYaloUIuXcs; CIIOCOOHOCTD
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpPCAlbHbIE YUYEOHbIE JEWUCTBUS, COBMECTHas
NEeATEIbHOCTb.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 0a3oBble JJOrH4YecKue JeCTBUS:

CaMOCTOATENBbHO  (QOPMYyJNHMpPOBAaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBIIATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX NMPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJasTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYalLMsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pPE3YNBTATBl OCBOCHMS COJEPKAHHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
roJlaM U3y4eHusl.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), HNPUHLIHIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHUE,
HaOJII0/IeHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTIMUYMUTEIbHbIE NPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATh TPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXY UCCIIEyEeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb WCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKONM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccCHoHaTbHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOIIOIL30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMOW OHOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
OMpENCNICHUs] ¥ TOHUMAHUE CYIIHOCTH OCHOBOIOJAraroluX OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 nyTsX U HampasieHusx 3Bomtouun, B.M. Bepnanckoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. JlubOuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
UCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHE BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOLICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONUN HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aUMOCBS3UM MEXKIYy TMPOIECCAMH IBOJIOINH,
JBIKYIIMMHA CUJIAMHM aHTPOINOreHe3a, KOMIIOHEHTAMU Pa3JIMYHBbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISAITH  OTJIMYUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHUs, aOUOTUYECKUX U OMOTHYECKHUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISBISTh IPUUNHHO-CIICICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHME Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOruw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/m Konrpouabnsie | IIpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 buosorus xak Hayka
2 JKuBble cucTEMBI U UX U3yUYEHUE
3 buosorus kiaeTku 0.5
4 XuMuueckas opranusaius KIeTKu 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJICTKE
7 HacnenctBennas uadopmarus u 9 0.5
peanm3anus eé B KIETKE '
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3MHOKEHME U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eHeTHKa yeloBEKa 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BuorexHonorus 1 CHHTETHYECKas: OMOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie | IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
i 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MPEJICTaBICHU B OMOJIOTUI
2 MukposBontonus U €€ pe3yJbTaTbl 14 2
Makpo3Bosronus 1 €€ pe3yJbTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxxaeHue yenoBeka — aHTPOIOreHe3 10 1
DKOJI0Tusl — HayKa O B3aMMOOTHOILIEHUAX
6 OpraHU3MOB U HAaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
7 Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTUS BUJIOB U TOIMYISUN 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 Yenosek 1 OKpykarolas cpeaa
12 Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4eHus!

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Buonorus kak KOMIIEKCHAst HayKa U Kak
4acTbh COBPEMEHHOI'0 00LIeCTBa

JKuBble cucTeMBl M HX CBOMCTBA

YPOBHeBafl opraHu3anua )XUBbIX CUCTCM

HcTopust OTKPBITHS U U3YYEHHUS KIIETKU.
Kiterounas reopus

MeTo 161 MOJIEKYIISIPHOM U KJIIETOUHOM
ouonoruu. [IpakTrdeckas pabora
«3ydyeHune MeTo1I0B KJIETOYHON OMOJIOTHH
(xpomatorpadusi, anexrpodopes,
muddepeHIManbHOE HEHTPUPYTHpOBaHUE,
[TLIP)»

0.5

XMUMHYECKUHN COCTAB KJIIETKU

MI/IHepaJ'IBHBIe BCIICCTBA KJIICTKH, UX
Ouosoruueckas pOJib

Opranuyeckue BelecTBa KJIETKH — OeJIKU.

JlaGopatopHas paborta «OOHapykeHue
0EJIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX
peakuuin)

0.5

CsoiicTBa, K1accuduxanys u GyHkuuu
0enKoB




10

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
YIJICBObI

11

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

12

Hyxkneunosbie kucnotsl. JIHK u PHK.
JlabopaTtopHast pabora «HccnenoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO. [lpyrue
nykieosunrpupocdarsr (HTD)

14

CexBenupoanue JIHK. Metoapl

TCHOMHKU, TPAHCKPUIITOMUKHU, ITPOTCOMUKHU

15

MeToapl CTpYKTYpHOU OHOIOTHI

16

Tunel knetok. [Ipokapuorndeckas kierka

17

CTpOCHI/IC ByKapHOTI/I‘ICCKOﬁ KIJICTKH.

[TpakTuyeckas pabora «/M3ydeHue cBoicTB

KJIETOYHOM MeMOpaHbI»

0.5

18

IToBepXHOCTHBIN anmapar KJIeTK!

19

OnHOoMEMOpaHHBIE OPTAaHOUIBI KIIETKH.
[TpakTrueckas pabota «3yuenue
JABVKCHUSA OUTOINIA3Mbl B pACTUTCIIBHBIX
KJIETKaxX»

0.5

20

[ToryaBTOHOMHBIC OPTAHOUIBI KIICTKH:
MUTOXOHJIPHH, TUTacTUIBL. JlabopaTopHas
pabora «VccrenoBanue miasmMoian3a u
JIeTIa3MOJTN3a B PACTUTENBHBIX KIETKAX)

0.5

21

HememOpaHHbIe opraHoubl KIETKU




22

Crpoenue u GyHKIUH S11pa

23

CpaBHHTEIbHAS XaPAKTEPUCTHKA KIICTOK
sykapuot. JlaboparopHas pabora
«3y4yeHune cTpoeHus KJIETOK pa3InYHbIX
OpPraHU3MOBY

0.5

24

AccUMWISIIIS U TUCCUMMIISIIIUS — J[BE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BemecTB. JlabopaTopHas pabora
«/3ydeHne KaTaIuTUHYECKOW aKTUBHOCTH
dbepMeHTOB (Ha pUMepe aMUIIa3bl WK
KaTaJasbl)»

25

DepMEHTaTUBHBIN XapaKTep peaKkui
KJIETOYHOT0 MeTabonu3Mma. JlabopaTopHas
pabota «/3yuyenue GpepMeHTaTUBHOTO
pacILeIUIeHHs] IEPOKCHUIa BOAOPOA B
PaCTUTENBHBIX U )KMUBOTHBIX KIETKAX»

0.5

26

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

27

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

28

dorocunTes

29

XemocuHntes. Jlaboparopnas pabota
«CpaBHeHHMe Mpo1eccoB POTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buabl OpoxeHusl.
JlaGopaTtopHnast pabota «CpaBHEHHE
MIPOIIECCOB OPOXKEHUS U JIBIXaHUS

31

AdpoOHBIE OpraHU3MBbl. JTarbl
SHEPreTH4ecKoro oOMeHa. JHeprus
MeMOPaHHOTO TPaJMeHTa MMPOTOHOB.




Cunte3 AT®: Pabora nporonnoit ATD-
CHHTa3bl

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teme "OOMeH BelecTB U MpeBpalieHre

32 sHepruu B kiietke" / KonrponbHas pabota
o Teme "OOMEH BeIIeCTB M MPEeBpaleHne
SHEPIruu B KJeTKe"

33 Peakuuu MaTpuuHOro CUHTE3a

34 Tpanckpunuus — Matpuunbiid cuate3 PHK

35 Tpancnsiuus u e€ sTarbl

36 KonupoBanue amuHokucnor. Poib
pubocom B OmocuHTe3e Oenka

37 Opranuzanys resoMa y pokapuor u
9YKapuoT

18 MosnekyssipHble MEXaHU3MBbI 3KCIIPECCUU
TEHOB y 3YKapHOT
Bupycsl — HekieTouHble (OPMBI KUZHU U

39 oOnuratHele napasutel. [IpakTuyeckas 0.5
pabota «CozaHue MOJeNIu BUPYCa»

40 BupycHsle 3a001eBaHNs Yel0BEKa,
JKUBOTHBIX, PACTCHUI

41 HanorexHomornu B OMOJIOrMY U MEIUIIMHE

42 JKU3HEeHHBIN UK KIETKU

43 Martpuusnsiii cunates JJHK
Xpomocomsl. JlabopaTopHas pabora

44 «3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5

MUKpOIIpenaparax»




45

JleneHre KIeTKU — MUTO3

Tunel kneTok. KapuokuHes U IUTOKUHES.
Perynsnus ;KU3HEHHOTO LIUKJIA KJIETOK.

46 JlabGopaTtopHnas pabora «Habnronenue 0.5
MHUTO32 B KJIETKaX KOHUYMKA KOpPEIlIKa JIyKa
(Ha TOTOBBIX MUKpOIIpPETapaTax)»
O00011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
temaMm "Hacnencrsennas uHpopmanus u

47 peanuzanus ee B kieTke", "YKu3HeHHbIi
ki kietkn" / KontposbHas padoTta mo
teme "Peakiiun MaTpu4HOro cuHTe3a"

48 OpranusM Kaxk euHOE 11eJI0e

49 Txanu pacrenuii. JlJabopatopHas pabora 0.5
«3ydeHune TKaHeH pacTEHUIN '
TkaHu >KUBOTHBIX M YEJIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHe 0.5
JKHBOTHBIX)
Opransl. CucteMsl opranoB. JlaboparopHas

51 pabota «/3yuyeHue opraHoB I[BETKOBOTI'O 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoOB

53 JIBuKeHne opraHu3MoB

54 IIuranue opranu3mMoB

55 IInTaHue MO3BOHOYHBIX JKHBOTHBIX.
[TumeBapuTeapbHas CHCTEMa YEIOBEKa

56 Jpixanue opranu3mMoB

57 JIpIXxaHue IMMO3BOHOYHBIX JKUBOTHBIX M




YCJIOBCKAa

58 TpaHcIOpT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas cuctemMa m03BOHOUHBIX
KUBOTHBIX U 4YEJIOBEKA

60 Boinenenue y opranusmMos

61 3amuTa y OpraHu3MoB

62 NmMmmyHHas cuctemMa yenoBeka

63 Pa3npaxumMocTh 1 peryssinus y
OpPTraHu3MOB

64 ['ymMopanbHast perysius ¥ YHIOKpUHHAS
CHCTEMa KUBOTHBIX M YeJIOBEKa

65 @DopMbI pa3MHOXKEHHS OPIraHU3MOB

66 [TosoBo€ pasMHOKEHUE

67 Meiio3
["amerorenes. OOpa3oBaHue U pa3BUTHE

68 HOJIOBBIX KJeToK. JIabopaTopHas pabora 0.5
«M3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKPOITpETiapaTaxy»

69 WunuBuyanbHOE pa3BUTHE OPraHU3MOB —

OHTOT'€HE3

70 3akyajKa OpraHOB U TKaHEH U3
3apOJIBILIEBHIX JTUCTKOB
Poct 1 pa3BuTHE KUBOTHBIX.

71 JlaGopaTtopHas pabota «BrisiBieHne 0.5
TIPU3HAKOB CXOJICTBA 3apPOIBIIICH '
MIO3BOHOYHBIX JKUBOTHBIX)

72 Pa3mMHOXEHME U pa3BUTHE PACTEHUM. 0.5




JlabopaTtopHast pabora «CtpoeHue opraHoB
Pa3MHOKCHUS BBICIIMX PACTCHUI»

73

O060011eHne U cUCTeMaTH3aIMs 3HAHUH 110
teme "CTtpoenne u pyHKIIUN Opranu3mMoB" /
Konrtponbnas padora no reme "Ctpoenue u
GyHKIMH OpaHU3MOB"

74

I/ICTOpI/IH CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKU KaK HAYKH. OCHOBHBIE ITIOHATHSI U
CUMBOJIBI TeHeTHKH. JlaboparopHas paboTa
«/Ipo3oduiia Kak 00BEKT T€HETUIECKUX
UCCIIeIOBAHMI

0.5

75

3aKOHOMEPHOCTH HACIEAOBAHUS
npu3HaKoB. MoHOrnOpuaHOE
ckpeuuBanue. [Ipaktuueckas paborta
"H3yuenue pe3yabTaToB MOHOIHOPUHOTO
CKpEeLIMBaHUA y Jpo30Qpuis"

0.5

76

[{uTonoruyeckrne OCHOBBI MOHOTHUOPHUIHOTO
CKpEILMBaHUSA

77

AHanuzupytoiiee ckpeuuBanue. Henomnnoe
JOMUHHPOBAHUC

78

JlurubpuiHoe CKperuBaHue.
[TpakTiueckas padbota «3yuenue
pe3yabTaTOB AUTUOPUIHOTO CKPEIIUBAHUS
y Ap030(HITBI

0.5

79

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI JII/IFI/I6pI/I,Z[HOI‘O
CKpCIIUBaHUA

80

CHCHHCHHOG HacCJICAOBaHUC IIPU3HAKOB

81

XpOMOCOMHasi TEOpUS HACJIECTBEHHOCTH




82

I'eneTuka nona

83

I'eHoTHI KaK 1LI€IOCTHAs CHCTEMa

84

['eneTrueckuii KOHTPOJIb PA3BUTHUS
pacTeHUi, )KUBOTHBIX U YeIOBEKa

85

N3MeHUYHNBOCTH MTPU3HAKOB. Buibl
M3MEHUYNBOCTH

86

MonudukarmonHas 3MEHIHBOCTh

87

BapuanunoHHbI# psii U1 BapualMOHHAs
KkpuBas. JJaboparopHas pabota
«HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON U3MEHUYUBOCTH.
[TocTpoeHre BapraMOHHOTO pAIa U
BApUALIMOHHON KPUBOI»

0.5

88

I'enoTunmueckast ©3AMEHIHUBOCTb.
KomMmOunaTiBHAsg H3MEHYNBOCTD

89

MyTannoHHast U3MEHYUBOCTD.
[TpakTuyeckas padora «MyTanuu y
Jpo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

BaKOHOMepHOCTI/I MYTAIlMOHHOI'O ITpo1ecca.

ONUTeHEeTHKA M SIIUTCHOMUKA

91

O000111eHHE U cCUCTEMATU3ALMS 10 TEME
"I'eHeTHKa - HAyKa O HACJICICTBEHHOCTH U

U3MEHYMBOCTU OPraHU3MOB" /

KonrponbHas padora no teme "I'enernka"

0.5

92

I'enetuka uenoseka. [IpakTuueckas pabora
"CocTaBieHHE U aHAJIN3 POJIOCIOBHON"

93

MeToasl MEUITMHCKON T€HETUKHU




94

3HadcHUE MEIUIIMHCKOM T'€HETUKHU B
MpEeaOTBpAIICHUU U JICHCHUHU I'CHECTUYCCKUX
3a00JIeBaHUH YeIOBEKa

0.5

95

OCHOBHBIE TIOHATHUS CEICKITHH.
JlaGopaTtopHast pabora "N3yuenue copToB
KyJbTYPHBIX PACTE€HUN U TIOPOJI JOMAIIHUX
JKUBOTHBIX"

0.5

96

MeToap! ceaeKIIMOHHON paboTHI.
JlabGopaTtopHas pabota "M3yueHue MeTo10B
CEeJIeKIIMU pacTeHuit"

97

JloCcTH>KEHMS CeJIEKIMU PACTEHUN U
XKHUBOTHBIX. [IpakTnueckas pabora
"IIpuBuBKa pacteHUi"

98

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHNE
TEHETUYECKUX PECYPCOB

0.5

99

buoTtexHonorus kak Hayka u oTpacib
npousBojcTBa. [IpakTuyeckas pabora
"N3yueHne 0ObEKTOB OMOTEXHOJIOTHH"

100

OCHOBHBIC HANPABJICHUS] CHHTETHUECKUH
ouoJsIorun

101

XpOMOCOMHaSI W ICHHAasA WHXCHCPHUA

102

MGJII/IHI/IHCKI/IG OMOTEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5




11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 OposmononHas Teopust Y. lapuna 1
) JIBrKy11Ke CUITbI 3BOJIIOLIMHU BUAOB 1O Y. 1
Hapsuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIH |
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
SBOJIIOLIUU
5 DTarbl 3BOIIOIMOHHOTO MpoLecca: 1
MHUKPO3BOIIOLHUS U MAKPOIBOIIOLUS
6 [Honynsiius — snemMeHTapHast €IMHULIA 1
3BOJTIOLUAA
3aK0OH T€HETHYECKOTo paBHOBeCHS JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BrIsiBIeHE U3MEHYUBOCTH Y '
oco0elt 0ZJHOTrO BU1a»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 S¢dext ocnoBaremnst. dpdexr 1
OyTBLUTOYHOTO TOPIIBIIIKA
10 Murpauuu. M30numuu nomysisiui: 1

reorpaduueckas, Ouonormueckas

11

EctecTBeHHbI 0TOOp — HanpaBISIOLINI




(hakTop IBONIOIIHH

12

[TosoBoit oTOOP

13

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
Pe3yJIbTaT MUKPOIBOIIOIMH.
JlaGopaTopHas paborta «3yueHue
apoMop(h030B ¥ HINOANATITAIIUH Y
pacTEHUN U KUBOTHBIX»

0.5

14

[Tpumeps! npucnocodIeHU Y OpraHu3MoOB:

Mopdoiiorudeckue, GU3noIornIecKue,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE.
JlaboparopHas padota «IIpucrnocoOnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
11eIecO000Pa3HOCTh)»

0.5

15

Bun, ero kpurepuu u CTpykTypa.
JlaboparopHast pabora «CpaBHEHHE BHIOB
10 MOP(OIIOTHYECKOMY KPUTESPHEOY»

0.5

16

CrpykTypa BUaa

17

Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIIOLUU

18

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

19

MaKpOBBOJ'HOI_II/ISI. ITameonToNMOrNYECKHE
MCTOABI U3YYCHHA 3BOJIFOIUN

20

BI/IOFCOFpa(I)I/ILIeCKI/IC MCTOIBI U3YUYCHUA
9BOJJOINH

21

OMOpPHOIOrHYeCcKHUEe U CPaBHUTEIBHO-
MOP(OJIOTHUECKUE METOIBI U3YUCHUS
HBOJIIOLUH

22

MonekyIapHO-T€eHETUYECKHE,




OHMOXMMHUYECKUE U MAaTEMATUUECKUE
MCTOABI U3YUYCHH 3BOJIFOIIUN

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH
24 AnantuBHas paguanus. HepaBHOMepHOCTh
TEMITIOB 3BOJIOIUU
’s Hayunble runoressl NpoOUCX0KICHUS
YKU3HU Ha 3emJie
26 JloHaydHBIC IPEICTABICHUS O 3aPOXKICHUH
KU3HU
7 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
SBOJIIOLIUN
28 ['unoTre3sl 3apoKICHUS KUZHU
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHS.
29 JlaboparopHas padota «3ydenue u 0.5
OIMCaHKE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHele Tars! opraHn4eckon
HBOJTIOIINH
31 DBOIIOIUS DYKAPUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
1 pacturensHoro Mupa. [Ipaktudeckas 0.5
pabora «3yueHue ocooeHHOCTEM '
CTPOCHHS PACTCHHH Pa3HBIX OTICIIOB)
3 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
MUpa
34 DBOJIOIUS )KHBOTHBIX. [IpakTHyeckas 0.5

pabota «M3yuenue ocoOeHHOCTEH




CTPOCHUS NO3BOHOYHBIX ) KXUBOTHBIX»

35

PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuojam

36

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE
KpHU3UCHI ITPOHIIJIOTO

37

CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38

COBpeMeHHaﬂ CUCTCMA OPraHU4CCKOTO
mupa. OCHOBHBIC CUCTEMATHUYCCKHUE
IpyHIibl OpTraHu3MOB

39

O06001IeHre U cucTEMaTU3aIMs 3HAaHUN 110
TeMaM "MUKpO3BOJIIOLUS U €€
pe3yabTaThl", "Makpo3BoIIOLUS U €€
pe3ynbratel"/ KonTponbHas paboTa mno
TeMme "DBoironua”

40

AHTpONOJIOTHSI — HayKa O 4EJIOBEKE

41

PazButue npencrasnenuii o
MPOUCXO0KJICHUHN YEITOBEKA

42

MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas
pabota «M3yueHue ocoOeHHOCTEN
CTPOEHHUS CKEJIeTa YEJIOBEKA, CBA3aHHBIX C
MPSIMOXOKICHUEM»

0.5

43

I[BI/I)KYH_[I/IC CHJIBI aHTPOIIOT'CHE3a

44

CooTHOILIEHNE OMOJIOTHUYECKUX T
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E

45

OCHOBHBIE CTaIUM AHTPOTIOTEHE3a




46

IlajmeoreneTuka u nmajeoreHOMHUKa

47

OBOJIIOIHS COBpPCMCHHOTI'O YCJIOBCKA

48

UYenoseueckue pacsl. [Ipaktudeckas
pabota «/3ydyeHne s3KOIOrHuecKux
a/lanTanui 4eJoBeKay

0.5

49

MexauciuIInHapHbIC METOIbI
AHTPOIIOJIOTUH

50

3apoxaeHUE U pa3BUTHE YKOJIOTUU

51

Metonsl skonorun. JlabopaTtopHast pabora

«I/ISy‘-IGHI/IC METOA0B SKOJIOTNYCCKUX
HUCCIIEJOBAHUI

0.5

52

3HayeHMe YKOJIOTHYECKUX 3HAHHUI JJIA
YCJIIOBCKaA

53

Dkosorudeckue HpakTopsl

54

Abunornueckue gakropbl. CBEeT Kak
sKosornueckuii ¢pakrop. JlaboparopHas
pabota «BblsiBneHne npucnocodaeHui
OPTraHU3MOB K BIIUSHUIO CBETa»

0.5

55

AlGuoTtnueckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKHUM (PaKTop.
JlabopaTtopHas pabota «BrisBieHne

HpHCHOCO6J’I€HHfI OpTraHHU3MOB K BJIMSHHIO

TeMIepaTypb»

0.5

56

Abunotnyeckue pakropbl. BraxHocTh Kak

sKosnornueckuii paxkrop. JlaboparopHas
pabota « AHATOMHUYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHUS»

0.5

57

Cpensl 00uTaHUSI OPTaHU3MOB




58

buonornueckue puTMsl

59 XKuznennsie GopMbl OpraHu3MOB

60 buotnueckue GpakTops
3HaueHne OMOTUYECKHUX B3aUMOACHCTBHIA

61 JUISL CYIIECTBOBAHUS OPraHU3MOB B CpEJIE
oOuTaHus

6 DKOJIOTUYECKHUE XapAKTEPUCTUKU
MOMYJISIIUN
OcHOBHbIE TIOKa3aTeNN MOMYJISIIUN:

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U
MI0JIOBAsI CTPYKTYpa
OcHOBHbIE TIOKa3aTeNN MOMYJISIIUN:

64 POXKIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITAN

65 DKoJoru4eckasi CTpyKTypa MomnyJsiuu

66 JlnHamMMKa MOMYJIALNN U €€ perysius

67 KpuBbie pocTa 4rCIEHHOCTH TOMYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIA BU/A.

68 JIaGoparophas pabota «IIpucnocobienus 0.5
CeMsIH PAaCTeHUH K PACCEIICHUIO»

69 Bun xak cucrema nonyssinuin

70 3aKOHOMEPHOCTH TTOBEJICHHSI 1 MUT DAL
YKUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OUOIICHO3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBopoT BeniecTs 1 NOTOK SHEPTUU B




OKOCUCTEME

74 OCHOBHBIC TIOKa3aTEIN YIKOCUCTEMBI

75 DKOJIOTUYECKUE MUPAMUIbI

76 W3meHeHns coo011ecTB — CYKIIECCHH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCUCTEMBI MOpPEN U OKEaHOB

73 [IpupoHbIE 35KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

20 Ypboskocucremsl. [IpakTuueckas pabora 0
«M3ydenne u onrcanue ypO0oIKOCUCTEMBI» 3
3aKOHOMEPHOCTH (HOPMHUPOBAHMS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
9KOCHCTEMaxX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

2 Pa3HBbIX TUTIOB Ha CyOOpraHN3MEHHOM,
OpraHU3MEHHOM, MOMYJISILIMIOHHOM U
KOCHCTEMHOM YPOBHSIX

23 buocdepa — obuierianerapaast 0601049Ka
3emim

84 VYuenue B. . Bepnanckoro o 6uochepe

g5 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

26 KpyroBopoTsl BelecTs u
OMOT€OXUMHYECKHE ITUKIIBI

g7 3oHanbHOCTH Onochepsl. OCHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTh 6uocheps 1
89 DKOJOTrM4ECKUE KPU3KUCHI U UX TPUYNHBI 1
90 Bo3zaeiicTBue yenoBeka Ha Ouochepy 1
01 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA 1
PACTHTENbHBIN U KUBOTHBIA MUP
92 OxpaHna npupos 1
93 OcHOBHbIE NPUHIUIIBI YCTOHYUBOTO |
Pa3BUTHA YEIIOBEUYECTBA U MPUPOIBI
PanmonanbHOE pUpPOAOIIOJIL30BAHNE U
94 coXpaHeHHe OMOJIOTHYECKOTO 1
pazHooOpasus 3eMiau
O060011eHre U cucTeMaTU3alus 3HaHUuH 110
TeMaM "DKOJIOTHS - HayKa O
B3aMMOOTHOIICHHUSIX OPTaHU3MOB JIPYT C
JIPYyTroM U HaJIOPTaHU3MEHHBIX CHCTEM C
95 OKpyXkaroen cpenoit”, "Opranusmsl u 1
cpena ooutanus", "IKOIOTUS BUIOB U
nonyJsius”, "IKoI0rus cooOIIECTB.
Dxonorudeckue cuctemsl", "buocdepa -
riobanpHas 3xocucreMa” / KonTposiabHas
pabora o Teme "Dkonorus"
96 PesepBHbIil ypok 1
97 PesepBHbIil ypok 1
98 Pe3epBHbIil ypok 1
99 PesepBHbIil ypok 1
100 PesepBHBIil ypok 1
101 PesepBHBIil ypok 1




102

PesepBHbIii ypok

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

102

7.5







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

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaAHUSA K NPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJH OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dbopmupoBaHUU COBPEMEHHOMN
€CTECTBEHHOHAY4YHON KapTUHBI MUPA, B IO3HAHUU 3aKOHOB IIPUPOJBI U
PEIICHUHU KU3HEHHO BAYKHBIX COLUATBHO-ITHUECKUX, SKOHOMHUYECKHX,
9KOJIOTHYECKUX TPOOJIEM YeTIOBEUECTBa, a TAKXKe B PELICHIUH BOIPOCOB
paloOHaJIBHOI'O NPpHUPOAOIIOJIb30BaAHUA, B Ct)OpMI/IpOBaHI/II/I IOEHHOCTHOI'O
OTHOIIEHUS K MPHUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUNUCKUX U

SaPY6e)I(HLIX y‘IéHLIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruHU

Bnanenue cucremoii 3HaHMKH 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, UCMOJIb3YEMbIX B OMOJOIMUECKUX HCCIIEAOBAHUSAX >KUBBIX
O0BEKTOB M JKOCHCTeM (ONUCaHME, W3MEpEHHe, IPOBEJICHHE
HAOMIOACHNH); CIOCOOAMU BBISABICHHSI M OIIGHKH aHTPOIIOT€HHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIIEPUMEHTATbHBIMU
cpeacTBamMu, (opMmynupys 1Ledb HCCIENOBaHUS, AaHAJIU3UPOBATH
MOJTyYeHHBIE PE3YJIbTATHI U IETaTh BBIBOJIBI.

BblsiBieHHEe 3aBUCUMOCTH MEXKJYy HCCIEIyeMbIMH BeIUYHMHAMH,
00BsICHEHUE MOIY4YEHHBIX pe3yJIbTaTOB U (hOPMYJIUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOH?ITI/Iﬁ, Teopnﬁ " 3aKOHOB

YMeHue BIajgeTh CHUCTEMOW OHONOTHYECKMX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME OWOJIOTMYECKHE TEPMHUHBI W TIOHSTHUS
(>Ku3HB, KJIE€TKA, TKaHb, OpPraH, OpraHW3M, BUJ, TOMYJISIHUS, SKOCUCTEMA,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuocuHTe3 Oenka, OWOMONMMMEpHI, JUCKPETHOCTh, CaMOpPETyJISIuS,
CaMOBOCIIPOU3BENICHUE, HAaCJIEICTBEHHOCTD, H3MEHYHMBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[llneiinena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHuUTeTa II.
Opnux, .M. MeunnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonuoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUS ISBOJJIOLUH, TCOpPUA




antpororeHe3a Y. JlapBuna; teopusi Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuinoBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJIbTYpHbIX pacTeHuit, yudenue A.H. CeBepuoBa 0 nOyTix u
HampaBJIeHUsX 3BojroIuH, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Hs MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus MpusHakoB [. Mennens;
CUEIUICEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HApyLICHUs CUEIJICHUsS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSAOB B HACIEICTBEHHOU
n3MeHunBocty H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapau u B. BaiinGepra; 3apoaeimeBoro cxoxactsa K. bopa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMyMa 0. JIubuxa, sKOJOrM4eckod mupaMuibl 4UCE,
O1OMAacChl U SGHEPTUN);

runote3bl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OynboHa JIXK.

XonpaeitHa, mukpochep C. Dokca, pudosuma T. Uek)

YMeHue peuatb IMOHCKOBBIC OMOJIOrHYECKHUE 3aJa4l, BbIABIIATH
IIPpUYIUHHO-CJICACTBCHHLIC CBA3HU MCKOAY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, nmponeccamMm MW ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWH ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXEMbl CKPCHIUMBAHHA I PA3HbBIX THUIIOB
HACJICAOBAHUA TPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPI'UU B 9KOCUCTEMAX (HGHI/I IUTaHuA, IIUIICBLIC CCTI/I)

YMeHue ycraHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAaMU OpPraHOB Yy pAacTEHHH, >KUBOTHBIX M YEJOBEKa; MEXIy
JTarnaMu OOMEHa BELIECTB; ITalaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LIUKJIOB OPTraHU3MOB; 3TallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUroM U (GaKTOpaMu Cpelbl OOUTaHMUS,
mpoleccaMy  SBOJIIONMH;  JIBIKYIIMMU CHJIaMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX 3KOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHnu3MOB

YMeHue BBIIENATh CyIIeCTBEHHBIE TPU3HAKH:

CTPOCHHS BUPYCOB, KIIETOK MPOKAPUOT U SYKAPHUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHUJIOB, OMOTEOIIEHO30B, PKOCHUCTEM U
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHOB PaCTCHHH,
KUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEIEATEIHHOCTH, TPOTEKAIOIINX

B OpraHu3Max paCTCHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJIOTHYECKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauM U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO Pa3BUTUSl OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUSA T'€HOB, TI€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
oTOopa,  CTAaOWJIM3MPYIOLIETr0, JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOTrO
BUZ000pa30BaHusl; BIUSHUS JBHKYIIMX CHJI SBOJIIOLMU Ha TeHO(OH]
MOMYJIALMY; TPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpefe OOHuTaHus,
YyepeoBaHMUsl HAIPaBJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKA SHEPIUH B 9KOCUCTECMAX

ChopMHPOBAaHHOCT YMEHHUS BBLACIATH CYIIECTBEHHBIE IPU3HAKU
BUPYCOB, KJIETOK TMPOKAapUOT M JYKApPHUOT; OIHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BUJOB, 6I/IOFGOHCHO3OB N 3KOCHUCTEM,
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (pOoToCHHTE3a, IJIACTHYECKOTO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeHO03a, OIUIOAOTBOPEHUS, pa3BUTHA U
Pa3MHOXKEHHUS, UHIUBUIYaJbHOTO Pa3BUTUSl OpraHu3Ma (OHTOreHe3a),
O0pBOBI 3a CyILIECTBOBAaHHE, ECTECTBEHHOTO 0TOOPa, BHI000pa30BaHu,
MPUCIIOCOOJIEHHOCTH OpraHU3MOB K cpeAe OOuTaHMs, BIHSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIOI€HHBIX U3MEHEHHUH B 3KOCHUCTEMaX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB W MPEBPALICHUS DHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JTOKa3aTelbCTBA
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aMMOCBSI3U
OpPraHu3MOB U cpelbl OOWTAaHMA; EIUHCTBA YEJIOBEYECKUX pac;
HE0OXOIMMOCTH 37J0pOBOTr0 00pa3a KHU3HU, COXPAaHEHUs Pa3HOOOpazus
BHUJIOB MW DOKOCUCTEM KaK YCIIOBUA COCYHICCTBOBAHUA MNPUPOJAbLI H

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OIeHHWBAaTh WMH(POPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs; UHTEPHPETUPOBATH ITHUYECKUE ACTIEKThl COBPEMEHHBIX
WCCIeIOBaHU B~ OWoNorMM,  MEOUIMHE,  OMOTEXHOJIOTHH,
paccmarpuBath rJ100anbHbIe AKOJIOTHYECKHE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO




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

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYCHUE

1.1

CoBpemeHHass OHWOJOTHS — KOMIUIEKCHAsE Hayka. bHoOJOrMdeckwe HayKu |
u3ydaemble UMH TpoOiembl. DyHIaMEHTalbHbIC, MPUKIATHBIE W ITOMCKOBBIC
HAYYHBIC HCCIICJIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. [Ipodeccun, cBsizaHHbie ¢ Ouonorueidl. 3HadueHUEe OWOIIOTUU B
MPAKTUYECKON JICATEIIBHOCTH 4YeJOBEKa: MEAMIIMHE, CEIbCKOM XO3sHCTBE,

IIPOMBIINIIICHHOCTH, OXPAaHC IIPUPOALI

1.2

XuBble cucteMbl Kak mpeaMeT uzydeHus Ouonoruu. CBOMCTBA JKUBBIX CHUCTEM:
eIMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTH, CIOXKHOCTh U
YHOPSIIOYEHHOCTD CTPYKTYDHI, OTKPBITOCTH, caMoOopraHu3aIus,
CaMOBOCIIPOM3BEICHHE, PA3PAKHUMOCTh, U3MEHUYMBOCTh, POCT M Pa3BUTHE.

YpOBHM OpraHM3aLUU JKUBBIX CUCTEM: MOJICKYJISPHBIN, KIE€TOUYHbIH, TKAaHEBbIH,
OpraHU3MEHHBIH, MOITYJISIIIMOHHO-BUI0BOH, HKOCUCTEMHBIN
(OmoreoneHoTHueckuii), O6uocdepHsiii. I[Iporecchl, MPOUCXOIANIME B KUBBIX
cucremax. OCHOBHBIE TpU3HAKW KHUBOTO. JKW3HB Kak (opMa CyIIecTBOBaHHUS

MaTepuun

1.3

Metoner  Ouwonoruveckold Haykw. HaOmoneHue, W3MepeHHE, DKCIEPUMEHT,
cucTeMmaru3anus, MeTaaHanu3. [loHsTHE O 3aBHCUMOW H HE3aBHCHUMOUN
nepemenHoll. [InanupoBanue skcnepuMenTta. [locTaHOBKa M MpoOBEpKa THIIOTES.
HyneBass rumote3a. Ilonstue BmIOOPKM U €€ mocToBepHOCTh. Pa3zbpoc B
OMOJIOTUYECKUX JaHHBIX. OHCHKa JAOCTOBCPHOCTH IIOJTYYCHHBLIX PC3YJIbTATOB.
[IpyunHBI HUCKaXKEHUS pPe3ylbTaTOB JKcHepuMeHTa. [IoHSATHE CTaTUCTHYECKOTO

TECTa

KneTka xak Omosiorudyeckasl CicteMa

2.1

Knerka — cTpykTypHO-(QDYHKIIMOHAJIbHAS €IUHHIA XKUBOTO. VICTOPHUS OTKPBITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hneiinen, P. Bupxo). OCHOBHBIE MOJT0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHUH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, Xpomatorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe

L[eHTpI/I(I)yFI/IpOBaHI/IC, KYJIBbTUBUPOBAHUC KJICTOK

2.2

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JIEMEHTHL. Bona u

e€ poiib Kak pacTBOPHUTENS, peareHra, yyacTue B CTPYKTYpHUPOBAHMU KIIETKH,




TEIUIOpery . MuHepanbHbIe BEHIECTBA KIETKH, WX OHMOJOTHYEcKas pOJb.
Posnb kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH CcOCTaB  OENKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
CBA3b. BTopuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. JleHarypaius.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuU OEIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbl, OJIMTOCAXAPUABl U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XUMHUYECKHE CBOICTBA  yrJIeBOJIOB.
buonorudeckue GyHKIIUN YTIIEBOIOB.

Jlummuasl. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccupukanus JIMOUmOB.
Tpurnuuepunsl, dochomunuas, BOCKH, cTepouabl. buonorumdeckue GyHKIUU
munuaoB. O0mire cBoicTBa OMONIOTMYECKUX MEMOpPaH — TeKY4YeCTh, CIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneoruast. [Ipuniun xommnementapuoctu. Ilpasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaenue u ouonorudeckue ¢pynkuuu JJHK.
Bunet PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyie ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUHU B
kierke. CekBenuposanue JJHK.

CrpyktypHast Ouoyiorusi: OMOXUMHUYECKHE U OUO(DU3UYECKHE MCCIIECIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI
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Tunsl  KiIETOK: dykKapuoTHYecKass M nIpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcobeHHOCTH CTpOeHusi TeTepoTpodHOl M aBTOTPO(HON MPOKAPHOTHUYECKHX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

CrpoeHne M (QYHKIMOHUpPOBAaHUE SyKapUOTHUecKOoM kieTku. [lmazmarmueckas
MeMmOpaHa (ruazmanemMma). CTpyKTypa I1a3MaTuieckoil MmeMOpansl. TpaHcnopT
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBI  (nuddysus,
obOneruénnast nud@ysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHBHBIN
tpancnopt). [lomymponumaemocts MemOpanbl. PaGora HaTpuii-KaaueBoro
Hacoca. DHJOLUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
CrpykTypa 1 GyHKIHMU KIETOYHOW CTEHKH PACTECHHA, TPHOOB.

Hutommazma. Iluto3omns. Ilutockener. JIBuxkeHuwe 1uTomina3mbl. OpraHoubl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbBl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar ['onbmku, JTU30COMBI, UX CTpoeHHE U (YHKIMU. B3aumocBs3b

OJTHOMEMOpaHHBIX OpPraHOMIOB KJeTkH. CTpoeHHe TpaHyJIpHOIO PETUKYIyMa.




Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMmOpaH. ['mankuii
(arpaHyJspHBIA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas (GyHKUUS
annapara [onpmxu. TpancropT BemiecTB B KieTKe. Bakyonm pacTHTENbHBIX
kietok. Kierounslit cok. Typrop.

[TomyaBTOHOMHBIE OPTraHOU/IBI KJIIETKU: MUTOXOHJIPUH, TIJIACTUIBI.

Crpoenne W (pyHKIMM MUTOXOHIpPUN M muacTupi. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  IUIACTUIBl  (POTOCHHTE3UPYIOIUX  3yKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBHI, JIEMKOIIACThI BBICUIMX PACTEHUH.

HememOpannbsie opranougsl kinetku CrtpoeHne M (YHKIMH HEMEMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduiaaMeHTsl. MplieyHble  KIETKH.
Mukpotpybouku. Knerounsiii nenrp. CTpoeHHe U ABUKEHUE HKIYTUKOB U
pecHrueK. MUKpOTpyOOUKH LUTOMIa3Mbl. LIeHTproIb.

Anpo. Obonouka sijpa, XpOMaTUH, KapuoIUla3Ma, SIPBILIKHA, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenmkoBBIE MaTpuKc. IIpocTpaHCTBEHHOE pPACHONOKEHHE
XpOMOCOM B MHTep(]a3HOM sizipe. benku xpomMaTuHa — TUCTOHBI.

Knerounbsie BkimtodeHus. CpaBHUTENIbHAs XapaKTEPUCTUKA KIETOK 3yKapuoT

(pacTUTeNbHOM, )KUBOTHOM, TPUOHOIT)
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AccuMWISIIMSL U JTUCCUMMIISLIUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHe KHUCIOpPOJa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecrieuyeHue KiIeTKU: npeBpaiieHne ATD B
OoOMeHHbIX mporeccax. DepMEHTATUBHBIA XapakTep peakuui KJIETOYHOIro
MeTabonu3zma. DepMEeHThI, UX CTPOECHHE, CBOMCTBA M MEXaHU3M JEUCTBHSL.
Kodepmentsl. Otanuus GpepMEHTOB OT HEOPraHWYECKUX KaTaiau3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peakiuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHBI CHHTE3 OpPraHMYECKHUX BellecTB B KieTke. PorocuHTres. Poib
XJIOpoIiacToB B mporecce (orocunTe3a. CpetoBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHM3MOB-XEeMOCHUHTETHKOB: HUTPpUDUIIUPYOIINE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOJHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3a.

AHa’poOHble oOpraHu3Mbl. Buapl Opoxenus. [IpogykTel OpoxeHHSs U HX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MKoiamu3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIFOKO3BI.

buonorunyeckoe OKHCJICHHUEC, HJIHN KIICTOYHOC AbIXaHHC. Pons MI/ITOXOH,Z[pI/Iﬁ B




nporeccax OMOJIOTHYECKOTO OKHCIICHHSI. [uknuueckue peaKIuH.
OxucnurensHoe (ochopunuposanue. [IpeumymiecTBa a3poOHOro myTH OoOMEHa

BEILIECTB Iepes aHa3pOOHBIM. Dh(HEKTUBHOCTh YHEPTETUYECKOT0 0OMEHa

2.5

Peaknuu marpuuHoro cuHrte3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cHHTe3a. Peanuzanus HacneacTBeHHol unpopmanuu. ['enernyeckuit
KoJ, ero cBoWctBa. TpaHckpunuus — matpuunbii cuHTte3 PHK. Ilpunuumns
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUNAPAILIEIbHOCTh, ACUMMETPUUYHOCTb.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B OmocunTtese Oernka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucioT. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranuzaiys reHoMa y MPOKapHoOT U 3YKApUOT. Perynsiius akTHBHOCTH T'€HOB Y
npokapuot. ['mmoreza onepona (. XKakoo6, XK. Mano). Perynsmus oOMeHHBIX
mporeccoB B kieTke. KieTounslit romeocTas.

Bupycol — HekneTouHble (OpMBI KU3HH M OONMUratHeie napasuthl. CTpoeHue
IIPOCTBIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTEpruodaros.

Bupycueie 3aboneBanus udenoBeka, kuMBOTHBIX, pacteHuid. CIIN/, COVID-19,

COIIMAJIbBHBIC U MCIUIIMHCKHUC HpO6HeMLI

2.6

Knerounsnii 1nwmki, ero mepuoabl u  perymsimus. MHTepdaza W MHTO3.
OcobeHHOoCTH MpoleccoB, NpoTekaromux B uHTepdasze. [loaroropka KieTku K
nenenuto. IlpecunTeTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUH U
MTOCTCUHTETUYECKUH (TPEMUTOTHYECKHI ) EpUOAbI HHTEP(a3bI.

Marpuunsiii cunte3 JIHK — permukanus. IlpuwHnunsr perumkanuu  JHK:
KOMILUIEMEHTAPHOCTb, IOJIyKOHCEPBATUBHBIM CHHTE3, AaHTUIIAPAJUIEIBbHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TemoMepaza. XPOMOCOMHBIM HaOOp KIETKH — KapuoTwil. JIWMIouaHBIR U
rariouIHbIi - Habopbl XpoMocoM. ['omosnorumynsle XpomocoMmbl. IlojoBbie
XPOMOCOMBI.

Jlenenune xieTkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunel muto3a. KapnoknHe3 M LIHUTOKHMHE3. bHonormyeckoe 3Ha4YE€HHE MHTO3a.
Perynsuus MmutoTndeckoro nukia kieTku. [lporpammupyemas kietoynasi rudesns
— aIomTo3.

CDYHKL[I/IOHaHBHaH TCHOMMHKA

OpPaHI/ISM Kak OMOJIOTHYecKas CHCTeEMa

3.1

OAHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpTraHU3Mbl u
MHOT'OTKaHEBbIE OPTraHU3MBI.

@®opMbl pa3sMHOKEHUS OPraHMW3MOB: Oecrojioe (BKJIKOYash BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHHE, CHOPYJISALHUSA,

(bparmMeHTanys, KIOHUPOBAHHE.




[TonoBoe paszmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun menosa.
IToBenenue xpomocoM B Menio3e. Kpoccunrosep. buosnorndeckuii cMbIca Meo3a
U TI0JIOBOIO Iporecca. Meio3 U ero MecTo B )KU3HEHHOM IIUKJIE OPIaHU3MOB.
IIpenzapoapieBoe pazputue. ['ameToreHe3 y >KMBOTHbBIX. [losioBblE »Kele3bl.
OOpa3oBaHne W pa3BUTHE TMOJIOBBIX KJeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenne mOJNOBBIX KiIETOK. OIIOJOTBOpEHHE W SMOpPHMOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craaum 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JsarymkH). [Ipobnenue. Tunsl apodnenus. OcobeHHOCTH
IpoOJieHUsT MJICKONHUTAIOMMX. 3apOABIILIEBbIC JHUCTKH (racTpyJisaius). 3akiaiaka
OpPraHoB M TKaHeW U3 3apoJbILIIEBBIX JIMCTKOB. B3anMHoe BiusHHE dYacTel
pa3BHBAIOLIErOCS 3apoiblia (3MOpUOHAIbHAs MHAYKIMA). 3akiajka IUlaHa
CTPOEHUSI >KHBOTHOTO KaK pe3yJIbTaT HEepapXU4ECKHUX B3aHUMOJAEUCTBUI TI'CHOB.
BnusiHne Ha SMOpHOHAIBPHOE pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYIKAFOIICH
Cpelbl.

Poct u pazsutue xuBoTHbIX. [TocTamMOpuonanbHblil nepuoa. Ipsmoe n Henpsimoe
pazButue. PazButue ¢ meramopdo3oM y OECMO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3HAU€HUE NPSIMOrO MU HENPSMOro Ppa3BUTHS, HX
pacrpocTpaHeHHe B mpupojae. Tumbl pocTta XUBOTHBIX. DakTophl perynsuuu
pocta KMBOTHBIX M denoBeka. CTaguu NOCTAIMOPHOHAIBHOTO PAa3BUTHUS Yy
KUBOTHBIX U 4esioBeKa. [leprnoibl OHTOreHe3a YeaoBeKa.

Pasmuoxkenne wu passButrue pacrenuit. ['ametoputr u cnopodur. Meito3 B
KU3HEHHOM IMKJIe pacteHuid. OOpa3zoBaHMe cmop B Imporecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOZOTBOPEHHWE M PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BOIHOE OIIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U

pa3BuTHE CEMEHU. MeXaHU3MBbI PEryJIIMY OHTOT€HE3a Y PACTEHUM U KUBOTHBIX

3.2

Ucropust craHOBieHHS W pa3BUTUS TEHETUKH Kak Haykd. (OCHOBHBbIE
FEHETUYECKHUE TIOHATHS W CHUMBOJIBL. ['OMOJOTMYHBIE XPOMOCOMBI, AJJIEIbHbBIC
IEHbl, AJbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PEUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TETePO3UroTa, 4YUCTasl JUHHS, THOPHUABI, TEHOTUN, (HEHOTHIL.
OCHOBHBIE ~ METOJbl  TE€HETUKH: THOPHIOIOTHYCCKUAN,  ITUTOJIOTHUECKUH,

MOJIEKYJIIPHO-T€HETHYECKUI

3.3

Mounorubpuanoe ckpemubanue. [lepsoiii 3aKkoH MeHienst — 3aK0oH eJMHO00pa3us
ruOpuoB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Brtopoit 3akoH
MeHgens — 3akOH pacllelieHus MNpU3HAKoB. LluTonormyeckue OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH ramer.

AHanmusupyromee ckpemuBaHue. [IpoMexyTOUYHBIM XapakTep HaciaeqOBaHUS.

PacmenneHHe IMPHU3HAKOB IIPpHU HCIIOJTHOM JOMHUHUPOBAHWH.




JurunbpunHoe ckpermmBanue. Tpertuii 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
Hacje[OBaHUS  NpU3HAaKoB.  LluTomornueckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIIMBaHUS.

CueruienHoe HacienoBanue npu3HakoB. Paborer T. Moprana. CremsieHHoe
HacJeJ0BaHUE T'E€HOB, HApPYIICHUE CLEIUICHUS MEXIy TreHamMu. XpOMOCOMHas
TEOpHsI HACIIEICTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHU3M OIpeleSeHHus 1ojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TeTeporaMeTHhI moj. I'eHeTmyeckas
CTPYKTypa IOJIOBBIX XpomocoM. HacnenoBanue mNpu3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponus — MHOXKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBIH aieiu3M. B3aumojeicTBUe HeallIebHBIX TI'€HOB.

KommnemenrapHocts. Onuctas. [lonumepus

3.4

BsaumopeiicTBre reHoTUNA U cpefibl Ipu popMUpoBaHuU GeHotuna. Mi3amMeHunBocTh
npu3HakoB. KauecTBeHHbIE M KOJUYECTBEHHBIC MpH3HAKH. BUIABI M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MomudukanmonHas ~ u3MeHuuMBoCcTb.  Pomb  cpempl B (oOpMHpOBaHHUU
Mo UKAMOHHON H3MeHYnBOCTH. Hopma peakiiuu npusHaka. BapranmoHHbli psij
u BapuanmonHas kpuBas (B. HWoranncen). CpoiictBa MOAM(PHUKAIIMOHHON
W3MEHYHUBOCTH.

I'enotunuyeckas n3MeHUUBOCTh. CBOMCTBA T€HOTUITMYECKOM M3MEHYUBOCTU. Bubl
TeHOTUIMMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHasi u3MEeHUMBOCTh. MeHo3 © TMOJIOBOM TpoIlecC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. POJIb KOMOMHATHBHON M3MEHYMBOCTU B CO3JAaHUU
TeHETUYECKOr0 Pa3HOo00pa3us B Mpe/enax OAHOTo BUJA.

MyTanuoHHas U3MEHUYMBOCTh. BUJIbI MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHIYLIMPOBAaHHBIC MyTallMW. SIepHbIE W IUTOIUIA3MaTHYECKUE
MyTaiuu. COMaTHYECKUE U MOJIOBBIE MyTaliu. [IpuurHbI BOSHUKHOBEHUS MYy TaIlHi.
Mytarensl M HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAal[HOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleACcTBeHHOU u3MenunBoctu (H.U.

BagsuioB). Buesinepras ”3MEHUMBOCTh U HACJIEACTBEHHOCTh

3.5

Kapuotun wuenoseka. MexayHapoiHas MNporpaMMa HCCIEIOBAaHUSA TIe€HOMaA
yernoBeka. MeToabl  HM3y4YEHUs TE€HETUKH  YeJOBEKAa: TIE€HEeaJOrHnYecKui,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MOMYJISIHUOHHO-CTATUCTUYECKH,
MOJIEKYJIAPHO-T€HETUYECKUM. CoBpeMeHHOE OmpeAcIIeHUE T€HOTHUIIA;
IOJJHOTEHOMHOE CEKBEHUPOBAHME, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MI[P-anamu3a. HacnencrtBenHsle  3a00jeBaHUs  YeJNOBEKAa. | €HHbIE |

XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU




npeaApacnoIOKCHHOCTBIO. 3HaueHHe MCI[HHHHCKOﬁ IFCHCTUKN B NPCAOTBPAlICHHUU

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

3.6

JloMecTukanus 1 ceNeKius. 3apoxkaeHne CeJIeKIMU U jomecTukaimu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIBTYPHBIX PAaCTECHHH.
Ponb cenexuuu B co3gaHuM COPTOB PaCTEHUH M MOPOJ KHUBOTHBIX. CopT, Mopoaa,
TaMM. 3aKOH T'OMOJIOTMYECKHMX PsJIOB B HACIEICTBEHHOW u3MeHunBocTu H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIA H
WHJIUBUTyaTIbHBIN. Ortanel KOMOHMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MpoU3BOUTENIeH MO MOTOMCTBY. OTOOp IO TE€HOTHUIy C MOMOUIBIO OICHKHU
(eHoTHIa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ TToMoIIbio aHanmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/T CEJICKITMOHHOM paboThl. PannannoHHbIN 1
XUMHYECKU MyTareHe3 Kak MCTOYHHK MYyTaluil y KyJIbTYypHBIX (opm
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PEIAKTUPOBAHUS UM METOJOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BHyTpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepoJcTBeHHOE CKpelMBaHHWe, WM ayTOPUIUHT.
I'ereposuc u ero nmpuumsbl. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

OOBEKTHI, UCNOIB3yEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJIbTYPBI,
MHUKPOOPraHU3MbI, HMX  XapakTepucTuka. TpaaunvoHHas  OHWOTEXHOJIOTHUS:
xje0oneyeHre,  MOJyuyeHHe  KUCIOMOJOYHBIX  NPOAYKTOB,  BHHOJENIHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
[IpousBoncTBO  Oenka,  aMHUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOe
OIUTIOIOTBOpEHUE. PEKOHCTPYKIMS SHLEKIETOK M KIOHUPOBAaHUE >KHBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpyupoBanue pexkomOuHanTHbIX JIHK. JlocTwkeHus W TEpCIEKTUBBI
XpOMOCOMHOW ¥ TeHHOW MH)XEeHepuH. MenuuuHckue OHOTEeXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mrupa

4.1

buonormueckoe pazHooOpaszue OpraHU3MOB. CoBpemMeHHas cucTeMa
opranuyeckoro Mupa. llpuHnunel knaccudukanuu opraHu3MoB. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOEHUS W JKU3HEACSITEIHPHOCTH OJIHOKJIETOYHBIX OPTraHW3MOB.
bakTepuu, apxeu, OqHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPYTHE

IPOTUCTHI. Kononuanpanie OpTraHHU3MBI. I[BI/I)KCHI/IG OIHOKJICTOYHBIX OPraHU3MOB!




amMEOoUHOE, )KTYTUKOBOE, PECHUYHOE. 3alluTa Y OJHOKJIETOYHBIX OPraHU3MOB.

PaznipaxuMocTh y OJHOKIIETOYHBIX OPraHu3MOB. TaKCUChI

4.2

MHoOrokJjieTouHbIE pacTeHUs. B3auMOCBA3b YaCTEM MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKAaHEH:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MeEXaHHYECKas.

OcobenHocTy cTpoeHUs, PYHKIHN U pACIIOIOKECHUS TKaHEH B OpraHax pacTeHUI

4.3

BereratuBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHui. OyHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTCHUI: TPONIU3MBbI U
Hactuu. llormomeHne BOABI, YIVIEKHUCIONO ra3a W MUHEPAIbHBIX BEILECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIIETKU.
TpancnoptHele cucTeMbl pacTeHMil. Bbinenenue y pacreHumid. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpencrtBa MacCUBHONM M XMMHUYECKOMN
3auThl. OUTOHLMIBL.

PaznpaxxuMocTh M perynsuus y opraHu3MoB. Pa3npaxuMocTe M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrbIe BeliecTBa U UX 3HAYCHHUE

4.5

MHOroKk/IeToYHble  KMBOTHBIE.  B3anMMOCBS3b  4acT€il  MHOTIOKJIETOYHOTO
opranusma. TkaHH, OpraHbl U CUCTEMbl OPTaHOB MHOT'OKJIETOYHOTO OpPraHu3Ma.
Opranmusm kak eauHoe 1ienoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
JKUBOTHBIX TKaHEH: OIUTC/IAIbHAsA, COCAWHUTCIIbHASA, MbIIICYHAadA, HCPBHAasd.
OcoOenHoctu cTpoeHHs, (YHKIMA U pacmoNOKEHUsT TKaHeld B oOpraHax

JKHMBOTHBIX U YCJIOBCKaA

4.6

Opransl U CUCTEMBI OPraHOB KUBOTHBIX. DyHKIIMN OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKelleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHMH ckeneT. CTpOeHHe W TUIbl COETUHEHUS
KOCTEH.

JIB>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. Iluranme »xuBoTHBIX. IluTanue
MO3BOHOYHBIX UBOTHBIX. J[pIxaHue kxuBOTHBIX. KoxHoe npixanue. XKabepHoe u
JIErOYHOE JBIXaHUE.

JIpIXaHre ITO3BOHOYHBIX >KMBOTHBIX. OBOJIOLHOHHOE YCJIOKHEHHE CTPOCHUS
JErKUX TO3BOHOYHBIX XUBOTHBIX. J[pIXaTelbHAsE CHCTEMa 4elloBeKa. MeXxaHus3m
BEHTWIALIMM JIETKUX Yy NTUL W MICKONUTAIOMUX. TpaHCIOPT BELIECTB Yy
opranu3moB. TpaHCIOPT BEHIECTB y XMBOTHBIX. KpoBeHOCHas cucrema U e
opranel. KpoBeHOCHas  cucTemMa  TO3BOHOYHBIX  KMBOTHBIX.  Kpyru
KpPOBOOOpAIIEHUsI. DBOJIIOLIMOHHBIE  YCIIOKHEHHUS] CTPOEHUS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranu3MoB. Beiienenue y
KHUBOTHBIX. COKpaTUTENbHbIE Bakyosd. Opransl BoieneHus. CBs3b MOJIOCTH Tea

C KPOBEHOCHOM W BBIIEIUTEIIBHON cucTeMamu. BpineneHne y NO3BOHOYHBIX




KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBbl M HX
IIPOU3BOJIHBIE.

PaznpaxuMocTh U peryssius y opraHu3MoB. Pa3ipakuMocTh y 0JHOKJIETOYHbBIX
opranu3zMoB. Takcucbl. Pa3apaXXMMOCTb M Pperyisuus y MHOTOKJIETOYHBIX
pacteHuil. PocToBbI€ BEIIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u pedieKTopHasi peryyisiius Y MHOTOKJIETOYHBIX KHUBOTHBIX.
HepsHas cuctema u e€ otaeinsl. DBOMIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM
CHCTEMBI Y KHBOTHBIX.

PazpaGoTka anropuTMoB u mporpamm uiss SPQPEKTHBHON (PYyHKIMOHAIBHOM
aHHOTAallMM  TE€HOMOB,  TPAHCKPHUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, JKHUBOTHBIX N YCJIOBCKA

OpFaHI/IBM YCJIOBCKA U €T0 3JO0POBLEC

5.1

Oprasbl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KUBOTHBIX. Peduekc u peduiekropHas nyra. besyciioBHbIE U yCIOBHBIE
peduexcel. I'ymopanbHast peryinsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesoBeka. JKenes3sl JHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[eCTBME TOPMOHOB.
B3aumocBs13p HEpBHOM M SHAOKPUHHOM cucTeM. [unoramamo-runodusapHas

cuctema. Pedrexc u pednexropnas ayra. besycnoBHble U yCIOBHbIE pedIeKCh

5.2

3amuTa opraHuzMa ot Oose3Hel. MIMMmyHHas cuctema venoBeka. Kierounslil u
TYMOpaJIbHBIH MMMYHHUTET. BpoXAEHHBINA, NpHOOpeTEHHbIN crenududeckuit
UMMYHHUTET. Teopusi  KIOHAIBHO-CEIEKTUBHOro ummyHurera (IL.Opnux,
®.M.bepner, C.ToneraBa). BocnamutenbHble OTBETHI OpraHu3mMoB. Poub

BpPOXXJIEHHOTO UIMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN
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KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru kpoBoobparienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue genoBeka. Juddysus razoB yepe3 MoBepXHOCTh KIETKH. JlpIxaTenpHas
cuctema  4eioBeka. JlpIxaTenapHass MOBEPXHOCTh. Perymsauus  JObpIXaHHs.

JIpIxaTeapbHbIe 00BEMBI

5.5

HI/IHIeBapI/ITeJ'II)HaSI CHUCTEMaAa YCJIOBCKA. OTJIGJ'IBI MUIICBAPUTECIBHOI'O0 TpaKTa.
HI/IH_ICBapI/ITCJ'ILHBIC JKCIIC3hI. BHyTpI/IHOJ'IOCTHOC n BHYTPUKJICTOYHOC

MUIICBAPCHUC

5.6

ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHKuMOHMpOBaHUE HedpoHa. DUIbTpaIHs, CeKpelHs U 0OpaTHOEe BCAachbIBaHUE

KaK MEXaHU3MBbI pabO0Thl OpraHoB BblJeneHUs. OOpa3oBaHuEe MOYH Y YellOBEKa

5.7

I[BI/I)KCHI/IC YeJI0BEKa: MbIleuHas cucremMa. CKeleTHEIC MBIIINBI U HUX pa60Ta.

CtpoeHue U TUIBI COEAMHEHUS KOCTEH

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie




6.1

OpomtonmonHass  Teopuss Y. JlapBuna. IIpenmochbuiku — BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JBwxyume cuibl 3Boiaonuu BUAOB o Y. J[apBuHY (BBICOKAas MHTEHCHBHOCTb
pa3sMHOXKEHHs OpraHM3MOB, HACJEJICTBEHHAas M3MEHYMBOCTb, Ooppba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternyeckoir Teopun sBomouun (CTD). HeirpansHast Teopus
sBostoru. CoBpeMEHHas HBOJIOLMOHHAs OMOjorus. 3Ha4eHHE 3BOJIIOLMOHHOM

Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa

6.2

[Monmynsauus kak sjeMeHTapHass enuHuna 3Bositolud. COBpEMEHHBIE METOJbI
OLIEHKU TeHETUYECKOro pa3sHooOpa3usit U CTPYKTypbl nomymsuuid. M3meHenue
reHoOH/a TOIMYJISAIUN KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOPhl  (IBMKYIIME CHJIbI) 3BOJMIOLUH. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /[lpeiidp reHoB — ciyuaiiHble
HEHANpaBJICHHbIE W3MEHEHHWS 4YacToT aulened B momymsamusx. Oddekr
OCHOBATEJIS. Murpanumu. N3onsanns HOYJISLIAN: reorpaduueckast
(mpoctpaHcTBeHHas ), Orogoruveckas (penpoayKTUBHASA).

EcrectBeHHblii 0oTOOp — HampaBistomMid  ¢axtop  3Bomoruu.  DopMel
€CTECTBEHHOI0  0TOOpa:  JBWXKYIUMN, CTAOMIM3UPYIOIIMN, pa3pblBAIOLIUI
(mu3pynTuBHBI). [Tom0BOI 0TOOD.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yjibTaT  MUKPOIBOJIOLUU.
Bo3HukHOBeHHE — MpHCIOCOOIeHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobieHuii y opranuzMoB. OTHOCHTEIBHOCTD
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u  CcTpykTypa. BuaooOpa3oBaHue Kak —pe3ysbTaT
MUKposBotoIu. M3omsamus — kiroueBoil dakrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIIIIOUIU3AIHS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BoNOLMOHHON OMOIOTHU B pa3pabOTKe HAYyYHBIX METOJIOB COXpPaHEHHS
OropazHooOpa3usi. MUKpPOIBOIIONMS W KODBOJIOMMS TApPa3uTOB U HMX XO35EB.
MexaHu3mbl HOpMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PbOBI

C HeH

6.3

Metoael n3ydeHus: Makpo3Boironuu. [lageoHTomorndeckue MeToabl M3ydeHUS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKHE PSAIbI OPTAHU3MOB.
buoreorpaguueckue Meroas! udyueHus spontonun. CpaBHeHue (Gyopsl U GpayHbI

MaTepUKOB M OCTPOBOB. broreorpaduueckne odiaactu 3emin. Buasi-sHneMuxu u




PEITUKTHL.

DOMOpHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIIOTUYECKAE METOJbl HM3yUYCHHS
IBOJIONMK. [ CHETHYEeCKHEe MEXaHWU3MbI SBOJIIOIIMM OHTOTeHE3a M TIOSABJICHUS
OBOJIIOIMOHHBIX ~ HOBHIECTB. ['OMOJOrMYHBIE W  AHAJOTHUYHBIC  OpTaHBI.
PynumentapHble  opraHbl M aTaBU3MBL.  MOJEKYJISIpHO-T€HETHYECKUE,
OMOXMMHYECKHE W  MaTeMaTH4YeCKHe  METOJbl  W3YYECHHUS  DBOJIOIHH.
I'omonoruunbie rerpl. COBpeMEHHBIE METOIBI IMOCTPOCHUS (PUIOTCHETHYECKUX
JICPEBBEB.

XPOMOCOMHBIE MyTaLlUU M YBOJIOIUS TEHOMOB.

OO0mue 3aKkoHOMEpPHOCTH (MpaBwiia) 3BOJIONUU. HeoOpaTMMOCTh 3BOIIOIUH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIOIINH

6.4

Hayunbple rumorespl MNpPOMCXOXKIACHUS KU3HM Ha 3emiie. AOHOreHes u
na”crnepmus. JloHayyHble IPEACTaBICHUS O 3apOKACHUHN KU3HH (KPEalOHU3M).
I'mnore3a MOCTOSAHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxoxneHue XKU3HU U
acTpoOHOIIOTHS.

OcHoBHbIE 3Tanbl HeopraHuyeckoil spomouuu. [lnanerapnas (reosnorudeckas)
9BOJIOLMUS. XUMHUECKas 3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYeCKUX
BemiectB u3 Heopranmdeckux. Omeir C. Mumiepa u I'. FOpu. OOpa3zoBanue
nosimMepoB U3 MoHoMepoB. KoauepBartnas runote3a A.M. Onapuna, runoresa
nepsuyHoro OynboHa JIx. XonneiiHa, reneruueckas rumoreza I'. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ uzyueHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorus u e€ Meroabl. OTHOcUTENbHAs M AOCOJIOTHAS T€OXPOHOJIOIHUS.
I'eoxpoHonOrMUecKas 1mKasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavaneHele sTanel opraandeckoi 3Bomronud. IlosBieHnEe M 3BOJIIOLUS MEPBBIX
KJIETOK. OBONIONUA MeTabonu3Ma. BO3HMKHOBEHHE TEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJIor MepBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLUUOHHOE MPOUCXOXKIECHUE
BUpycoB. IlponcxoxkIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHUE
OCHOBHBIX I'PYyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIONMU BBICHIMX pacTeHUi. OCHOBHBIE apoMoOp(O3bI
pactenuii. Bbeixox pacrenmit Ha cynry. [losiBneHume CHoOpOBBIX pacTeHUN U
3aBoeBaHne uMHU cymH. CemeHHble pacTeHUs. lIpoucxokIeHue IBETKOBBIX
pacTeHui.

OCHOBHBIC DTambl 9BOJJIIOLIUKA KUBOTHOI'O MHpaA. OcHoBHBIC ap0MOp(1)O3BI




KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TumnoB. [lepBrie Xxopa0BbIe KUBOTHBIC. JKU3HBL B BOJIe. DBOIIOLHUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampuobuit u pentwiuii. [IpoucxoxaeHNE MIICKOHUTAOIINX U
ntul. [lpunnun xmrodeBoro apomopdosza. OcBoeHue OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 IpaM U NEepUoaM: apXel, poTepo30i, MaIeo30u,
Me3030H, KalHOo30M. OOmas XxapakTepucTHKa KiIMMaTa W TeO0JIOrHYeCcKHX
npoueccos. [osiBIeHNe U pacuBeT XapaKTepHbIX OPraHU3MOB. YTJieo0pa3oBaHue:
€ro yCIIOBHSI U BIIMSHUE HA Ta30BbIN COCTaB aTMoc(hephl.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHE KPU3UCHI mnponuioro. I[lpuyuHbl u
CJIE/ICTBHSI MacCOBBbIX BbIMUpaHUil. COBpEMEHHBIN SKOJOTMYECKHI KPHU3HC, €ro

0COOECHHOCTH

6.5

Pazpgenst m 3amaum  antTpomnosnoruu. Metonel antponosiorud. CTaHOBJIEHHUE
MPEACTABICHUI O MPOUCXOXKACHUH YyeoBeKka. COBpEMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO uenoBeKka C KUBOTHBIMH. CHUCTEMATHUYECKOE IMOJIOKEHUE YEeJIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHM:  CPaBHUTENBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HO0JIOTO-OMOXUMHUYECKHE,
noBegeH4Yeckrue. OTauyms 4elloBeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOMN
CUCTEMBI.

JIBmokyme cuibl ((pakTopbl) aHTPONOTeHe3a: OMOJIOTHYECKHEe, COlHajbHBIC.
CooTHolleHrne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOI€HE3E.
OCHOBHBIE CTaIMM AaHTPOIOTeHEe3a. ABCTPAIIONUTEKN — ABYHOTHE MPEAKH JIIOIEH.
UYenoBek  yMmenblil, MepBbIE  H3TOTOBIEHUSA opyAudl  Tpyaa. UYenosek
OpSMOXOAALIMM M TepBbIM BbIXOA mroAed 3a mpenensl Adpuxu. YenoBek
reienpoepreckuii — oOmuUil MpeoK HeaHIepPTaNbCKOrO YelOBeKa U 4YelOBeKa
pasymHoro. YenoBek HeaHIEPTaIbCKUWA KaK BHJ JIIOAEH XOJIOJHOTIO KJIMMArta.
UenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JIEHHUCOBCKHUH 4YEIOBEK, OCBOEHHUE
KOHTHHEHTOB 32 MpeneiaamMmu AQpuku.

DOBOJIIOLUS  COBPEMEHHOTO 4YelloBeKa. EcTecTBeHHBIH OTOOp B MHOMYJSAIUAX
yenoBeka. MyTallMOHHBIN Tpolecc U nonuMopdusM. I[lomymasirioHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3h(EeKT oCHOBATENS» B MOIMYJISAIUAX COBPEMEHHOTO
YeJI0BEKA.

Yenoseueckue pacel. Ilonstme o pace. bonpmme pacel: €BponeouaHas
(eBpasmiickasi), aBCTpaJO-HETpoWIHAs  (PKBATOpUAJbHAS),  MOHTOJIOMIHAS
(asmaTcko-aMepHKaHCKasi). Bpemss M myTu pacceleHus 4eloBeKa IO IUIaHEeTe.
EnuncTtBo  yenoBeueckux pac. HayuyHas  HecCOCTOSTENBHOCTH — pacHu3Ma.

HpI/ICHOCO6HeHHOCTB YCJIOBCKAa K Ppa3HbIM YCIIOBUSAM OKp}/')KaIOIJ_ICI\/II CpCabl.




Bnusnue reorpaduyeckoit cpeasl u  Apeiida TeHOB Ha MOPQOJIOTHIO U

(bU3MONOTHIO YeIoBeKa

DKOCUCTEMBI U TIPUCYILIHE UM 3aKOHOMEPHOCTU

7.1

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUY C IPYTMMH HayKaMu.
Metoapl skosioruu. lloneBple HaOmOAEHUS. OKCHEPUMEHTHl B 3KOJOTHU:
npUpoJHble U JabopaTopHble. MopaenupoBaHHE B HKOJOTMU. MOHHUTOPUHT

OKPY’KaIOIIECH CpeIbl: TOKAIbHBIN, pErHOHAIBHBIN U TJI00aIbHBIN

7.2

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCcTH ux JAedcrBus. Knaccudukanms
9KOJIOTUYECKUX  (PAKTOpOB: albumoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOTWYeckux ¢aktopos. IIpaBuio
munnmyma (K. Hlnpenrens, 0. JIu6ux). TomepanTtHOCTh. DBpHOMOHTHBIE U
CTEHOOUOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak 3Kojoruueckuil ¢akrop. JlelcTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIEKTpa Ha OPraHu3Mbl. OKOJOTMYECKUE TIPYIIIbI
pacTeHMil M >KUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoausm.

Temmepatypa kak skonormyeckuil cdakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocts kak skojorndeckuit ¢aktop. [Ipucnocobnmenus pacteHMid K
noJyiepXkaHuto BojHoro Oanmanca. Kiaccudukaiust pacTeHUl MO OTHOIIEHUIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyIHAsA, ITOYBEHHAas,
rnyOuMHHAass  MOJNOYBEHHAs, BHYTpPUOpPraHW3MeHHas. (DU3MKO-XUMHUYECKHUE
0COOEHHOCTH cpei OOMTaHus OpraHu3MoB. lIpucrmocoGiieHus OpraHu3MoB K
KU3HU B Pa3HBIX CpEIax.

buonoruueckue putmbl. BHeninue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHIM
KU3HU.

XKuznennvle popmbl opranusmos. [loHsTre o xu3HeHHON Qopme. Ku3HeHHbIE
(GbopMbI pacTeHMil: AepeBbs, KyCTapHUKH, KYCTapHUUYKH, MHOTOJIETHHE TpPaBbl,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3poOHoHTBI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckne daxTopbl. Buapl OMOTHYECKHUX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XMIIHAYECTBO, cuMOM03 U ero ¢opmel. [lapazutusm, koomepanusi, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxXJeOHUYECTBO). Herpoduueckue
B3auMOJIecTBUS  (Tommueckue, (opuueckue, (¢dadbpuyeckue). 3HAUCHUE

OMOTHYECKMX B3aMMOJICUCTBHM JUIsi CYIIECTBOBAaHHUS OPTaHU3MOB B CpeEJe




obutanus. [IpyHINI KOHKYPEHTHOTO UCKIIIOUCHHS
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DKOJIOTUYECKHE XapaKTEPUCTUKU momyssinuu. [lomynsiusi kak Ouosiorudeckas
cucrema. Poitb HEOTHOPOIHOCTH Cpelibl, (PU3MUecKux 0aphbepoB M OCOOSHHOCTEH
O6uosoruu BUJIOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI HOIYJISIIHIA.
OCHOBHBIC TIOKa3aTEeNX TOMYJSIMHA: YHCICHHOCTh, IUIOTHOCTh, BO3pacTHas W
MOJIOBasi  CTPYKTYpPa, POXKAAEMOCTh, MPHPOCT, TEMI POCTa, CMEPTHOCTb,
MUTpaLys.

Okonoruyeckas CTpykTypa mnomynsnuu. OIeHKa YHCICHHOCTH TOMYJISIHH.
JluHaMuKa TOMYJSIUA U €€ perysisainus. BHOTHYECKUI MOTCHIIMA TOIYJISIUH.
MonenupoBaHue TUHAMUKH —MOMyisinud. KpuBble pocTa  YHCICHHOCTH
nomyssinud. KpuBble BBDKMBaHUS. Perynsiiust YMCIEHHOCTH TOIMYJISIHA: POJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. JKOJIOTHYECKHE
cTpareruu BunoB (1- u K-ctparerun).

[Tonsatne 00 »dKoJOTHYECKOW HUIIe BUaa. MectooOuTanue. MHoOroMmepHas
Mozenb sKkonormyeckor Humm Jx.M. XarumHcona. Pa3Mepsl 3KOIOrMm4eckoin
Humy. [loTeHnmanpHas u peatn3oBaHHas HALIH.

Bun kak cucrema monynsimid. Apeanbl BHIOB. BHIBI M HX JKH3HCHHBIC
CTpaTerMi.  3aKOHOMEPHOCTH  TOBEACHUS W MHUIpaldd  KUBOTHBIX.

brnonornueckue nHBa3UH JYKCPOAHBIX BUI0B

7.4

CoobmectBa opranu3MoB. buomnenoz u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuoOIleHO3€. OJKOcHCTeMa Kak OTkpbiTas cucrema (A.lx.
Tencnu). @yHKUIUMOHANBHBIE OJOKM OPraHW3MOB B JKOCHCTEME: MPOAYICHTHI,
KOHCYMEHTHI, peayueHTbl. Tpoduyeckue ypoBHu. Tpoduueckue memnu u ceTH.
AbuoTtnueckue Onoku skocucteM. ITouBsl W wiIbl B 3kocucreMax. KpyroBopot
BEIIECTB M IMOTOK PHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTEIN SKOCHUCTEMBI. bromacca W MpoAyKuus. DKOJIOTHYECKHE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOILIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIC CYKIIECCHM W WX MPHYUHBL. AHTPONOTeHHBIC BO3JCHCTBHS Ha
cykueccun. KimnmakcHoe cooOuiectBo. bruopaznoobpasue 1 monHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[IpuponHble SKOCHCTEMBI. AHTPOIOI€HHBIE JKOCHUCTEMBI. ATpOIKOCHCTEMA.
ArpornieHo3. Paznmiaust Mex 1y aHTPOTIOTeHHBIMH U IPUPOTHBIMU SKOCUCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTponu3anus ropoJIckoi ayHsl. buonorndeckoe u xo3siicTBeHHOE
3HA4YEHHE arpo’dKOCUCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHMS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHeprun M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh




OpraHu3mMosB, HOHYHSII_II/Iﬁ U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHBLIX U

AHTPOINOT€HHBIX BO3JECUCTBUI

7.5

buochepa — oOmemnanerapHas o0osodyka 3eMiHM, TA€ CYIIECTBYET WU
cyliecTBoBana XHu3Hb. YueHue B.M. Bepuaackoro o Owuocdepe. Obnactu
ouocdepsl u e€ cocras. KuBoe BemecTBo 0nochepsl U ero PyHKITUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdeprl. OcobeHHOcTH Ouochepsl Kak
robanpHOM  JKOCHCTeMBl.  J/luHamudeckoe  paBHOBecMe B Ouocdepe.
KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHME LHMKIBI (YIJIepoaa, as3oTa).
PurmudHOCTS siBIIeHMIA B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CyIIH: TyHAPA,
XBOWHBIC Jleca, CMEIIAaHHBbIE W IIHPOKOJMCTBEHHBIE Jeca, CTEIH, CaBaHHEI,
MyCTBIHU, TPONHMYECKHE Jieca, BBICOKOTOphi. KimmMar, pacTUTenbHBIA U
KUBOTHBIA MHP OMOMOB CYIIIH.

Crpykrypa u (QyHKIHS KHBBIX CHCTEM, OLIEHKAa MX PECYpCHOTr0 MOTEHIMAIa U

ouochepHbIx QyHKIHI

7.6

DKOJOTHYeCKHe KPU3UChl U MX MpHUuHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3IYIIHOU cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJAHOW CPEJIbl.
OxpaHa BOJHBIX pecypcoB. Pa3pymienne mouBsl. OXpaHa MOYBEHHBIX PECypPCOB.
N3menenue knumara.

AHTpPOMOTEHHOE BO3JICHCTBHE HA PACTUTEIBHBIA W JKUBOTHBIA Mup. OxpaHa
PacCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPaHBI MPHPOJIBIL.
Kpacubie xaurn. Ocobo oxpansembie mnpupoansie Ttepputopun (OOIIT).
Boranmnueckue capl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TPHUHIMIIBI YCTOMYMBOTO PpA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOE  MPHPOIOINONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






