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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.

Cornacro monoxenusiMm OPI'OC COO mnpodunbHble 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
npo¢eCCUOHAJIBHBIM U BBICIIMM 00pa3oBaHueM. B TO ke BpeMs Ka)Iblil U3 3TUX
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 ydeOHOMy mnpenMery «buosorus» naér npeacraBieHUE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YPOBHE, OnpeesseT 00s13aTeIbHoe (MHBAPUAHTHOE) MIPEIMETHOE CO/IEpIKAHUE, €r0
CTPYKTYpUpOBaHME IO paszfeinaM M TeMaMm, paclpeeieHue 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 OKpyKaromed 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, OakTepusiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
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 OpraHU3allMH, SBOJIOLMN 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,
JIe)KAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI 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.

[enb uzydenus: yueOHoro npenmera «buonorus» Ha yriyOJéHHOM ypOBHE —
OBJIQZICHHUE  OOYyYarOUIMMHCS  3HAaHUSAMU O  CTPYKTYpPHO-(YHKIMOHAIbHON



OpraHM3allMd >KUBBIX CHCTEM pPAa3HOTO paHra M MNPUOOpPETeHHE 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-HAYUHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIIMXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHHE OOYyYarolmMXcsi C METOJaMU IO3HAHMS KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA  METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CeJICKUMH, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOIHUH,
DKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu W B Ipuponae (HaOdIoAeHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJIcHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOAWTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYH0 HH(POPMALIMIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMUYECKHMU U  3KOJIOTMYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
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
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAYUYHbIE OTKPBITHSA B 00J1aCTU OMOJIOTHH;

pa3BuTHE Yy 00yYaronIMXcsl MHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOJI0JoTueH
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHNM, peleHus] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIHUTAaHUE Yy O0YyYaIOIMXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
LEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHNUE 3KOJOTHUECKOH,



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 o0pa3oBaTeIbHON 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 cpeaHero oodiero oopazoBanusi, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

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 BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM yCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCS y4YUTEJIeM Ha OCHOBE HUMEIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE 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
OHMOJIOTHH.

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

JleMmoHcTpanuu

[Toptpetsl: Apuctorensb, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JapBus,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «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-BUAOBOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
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.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TpPHU3HAKH JKU3HW», «buonorumueckue
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 «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
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. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

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

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

IIpakTuyeckas padora «UM3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIEMEHTHI.
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.
buonorunueckue GpyHkunu 6enkoB. IIpuonsi.



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 cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYEeCTh, 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.
Bune 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.

JleMmoHCcTpauumn

[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,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XMMHAYECKasl MOCyAa U 000PYI0BaHHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «lccienoBaHue — 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 TpaHcriopT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
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 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeoi.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmei. MBbIILIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
Mparcnopm.

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

JeMoHCcCTpauu



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

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

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

JlaGopaTtopuass pabora «M3ydyeHue CTpOEHUSI KJIETOK Pa3IUUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX.

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTiinuust pepMeHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunrteza. CBetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy u CAM-munuvl
¢domocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbix (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
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
dbochopunupoBanue. Ouepeus memoOpannoz2o epaduenma npomonos. Cumnmes



ATD: paboma npomonnou ATD-cunmaszel. llpemMyliecTBa a’poOHOTO IMyTHU
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, 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 «lV3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlabGopaTopnasi padora «/3yueHue (QepMEHTATUBHOIO 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
KOI, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbli 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). Moaekynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuns 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHnble (hOPMBI )KU3HU U 00UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

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

buoungopmamuxa: unmeepayus u anamuz o6orvwiux maccueos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oanuwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

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

Martpuunbiii cunres JAHK — pemumkanwmsa. IIpuanuner pervmkanuun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKHM — 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.

Perynmauuss mutorndeckoro nmkia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKay — ououHgopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JleMmoHCTpauumn

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

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

JlaGoparopuass  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, APpYyrue NpoTUCThl. KoIOHWAIbHBIE 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.

Omnopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX WU
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 TNUIIeBapeHue. [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.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
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



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
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.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOr0o uMMmyHutera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

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 HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runoduzapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOTOKJIETOYHBIE
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «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 MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKIETOYHBIX
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.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )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
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  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
MIO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HAYE€HHE NPSAMOrO0 M HENPSIMOTO



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.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHUe», «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
MOPCKOM  KamyCTbD, <«OKWM3HEHHBIM UHMKI MXa», <« KW3HEHHBIA  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 «BplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
pacTeHUu.

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€HETUYECKH.

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: «MeToIbl TeHeTUKIY, «CXeMBbI CKPEIITUBAHUSD .

Jlabopatopuasi paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

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

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs IPU3HAKOB. L{UToJIOrMueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

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

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJEeIOBaHMUS  TpHU3HAKOB.  [luTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKPEILUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel 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.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHSA PACTECHUM, JKUBOTHBIX U YEJIOBEKA, 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.

OO6opynoBanue: MOAENb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpa3Hs
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 pab6ora  «M3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

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.

['eHoTHNIMUYECKas N3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKONM N3MEHUYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM 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 MYTAIlMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B 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 aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISIIUMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAECICHUE 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 KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA 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.
VYuenne H. WM. BaBunmoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpas3us
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.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WKW ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
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: «LleHTpBI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOM HM3MEHYMBOCTH,
«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».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AUCTBO, B JIaOOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJOTHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBbI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIBIO MMOJYYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIIMX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
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.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue 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.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
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
MIPOU3BOACTBEY, «KieTouHas nHxeHepus», «I'eHHast HHXKEHepus».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «buoTexHonoruss — BaKHEWIIas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpeACTABJICHHUN 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
pPa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckor Tteopun dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. Jlunnen, 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
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
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
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

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

EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBodonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIWWA, CTAaOWIM3UPYIOIIUNA,  pa3pbIBAIOIIMMA
(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
MUKpPOAIBOMIOIMHU. M3omsimus — kimodeBoi (akTop BumooOpazoBanusa. [lytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (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: «MyTalmoHHasE HM3MEHYUBOCTHY, «llomynsiuonHas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3aKoHa Xapau—BaiinOepray, «/IBumxyiue
CWJIbl HBOJIIOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJIALHMA ceBaHCKOU (openny,
«l'eorpaduueckass M3OJAIMUS  JTUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
JnaypcKoiy, «llomyaroHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
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
npupojsie», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduyueckoe BUA000pa3oBaHUE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnouasl pacTeHuin», «KamycrHo-peneunbiii rTuOpu.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
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».

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M UX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTtopnasi paGora «CpaBHeHHWE BHUIOB IO MOpP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

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

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB M OCTpOBOB. buoreorpaduueckue obOmactu 3emuu. Bumabi-
DHIAEMHUKHU U PEIUKTHI.



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 yHKyui.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauun

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

Tabmuubl U cxembl: «OUIOTEHETHUECKUN DSl JIOMIAIN», «APXECONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Pemuktel»y, «HawanbHble CcTaguu SMOPUOHAIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHATOTMYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O01111e 3aKOHOMEPHOCTH 3BOJIFOLIHI.

OOopynoBaHue: KOJUIEKIIMU, TrepOapuu, MYJSDKA HCKOIMAEMbIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU 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.

OcHOBHEIE ATaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(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
pacTCHUM.

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
reoJIOTHYECKUX TMpoueccoB. [losgBIEHHE M pacUBET XapaKTEPHBIX OPraHW3MOB.
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

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

Tabnuel u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa no
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 pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApomMopdossl KUBOTHBIX», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«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 «MopenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepey.

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

IIpakTnueckass padora «M3ydyeHne OCOOCHHOCTEW CTPOCHUSI pPaCTECHU
Pa3HBIX OTAEIIOBY.

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

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOT U H.

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.

JBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOIOrHYecKue, COllUalbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble O0E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JroJel. YeroBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil —  0o0OmME  MpeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YelmoBeK HEaHAEePTAIbCKUN
KakK BHJ JIFOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TanmeoreHeTrka 1 NajneoreHOMHUKA.



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
(U3HOJIOTHIO 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: «MeToabl aHTPONOJIOTUNY, «['0JIOBHOM MO3T YenoBeKay,
«YenoBekooOpa3Hbie 00€3bsHBD, «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIHME CUJIBI AHTPONIOTEHE3a», « IBOJTIOLUOHHOE
IPEBO  4YEIOBEKa», «ABcTpainonutTek», «UYenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbipbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNHU YEJIOBEKa», «Packl UeoBeKay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, IIPEAMETOB  MaTepHaIbHOM
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 «M3yueHne o0cCOOEHHOCTEH 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 OKPYXAIOLIEN 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.

AbuoTtnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
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. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, 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 TPYIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeniIoKpoBHbIE
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: repbapuu pacTeHUW U SKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBLIC, TCHEIIOOUBBIC 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 «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSTHUIO CBETA».

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTHM pAaCTCHUN 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
nonyysiquid. (OCHOBHBIE TOKA3aTENW MOMYJISALMU: YUCIEHHOCTh, IUIOTHOCTD,



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

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JIlnHaMUKa MOMyJISAIUMUA U €€ PeryJisiiua. bUuoThYeckuil MOTEHIMAT MOMYJISLHH.
MoaenupoBaHue TMHAMHUKHA TOMYJISIUKA. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUAH.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3Kkosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOrMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

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 cXxembl: «IKOJOTHYECKHUE XAPAKTEPUCTUKU MOMYJISAIUI,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIUHN KUBOTHBIX.

JlaGopaTopnasi pabora «IIpucmocobneHus ceMsH  pacTeHHUH K
PacCCeNICHUIO.

Tema 9. Ikos10rust co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

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

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
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.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTpPOIOIEHHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[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. Ponbv kackaonoco 3gpgexma u 6udo8-30uhpukamopos (Kirouesvlx
61008) 6 yHKYUOHUposanuu 3Kkocucmem. IlepeHoC SHEPTUU U BEIIECCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIIUN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€UCMBUSL.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOCHUCTEMaA

IIUPOKOJIMCTBEHHOTO Jiecay, «KOCUCTeMa XBOMHOTO Jieca», «DyHKIMOHAJIbHbBIC
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 pabora «M3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcHs «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, 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 — obmemmanerapuas o0osiouka 3eMJM, TNI€ CYIIECTBYET WIIH
CyllleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacraBieHuil o ouochepe 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.

CrpykTypa 1 (pyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMAa 1
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «l'eocdepsl 3emun», «KpyroBopor azora B HNpUpOIE»,
«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).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

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 uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonoeuueckoe pasnooobpasue u 6uopecypchni.
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: ¢doTorpaduu OXpaHSIEMbIX PACTCHHA W >KUBOTHBIX KpacHoit
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
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUA  DKOJIOTHUUECKOU
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 OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI 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;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
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
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX 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 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 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
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

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
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | 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
OKPY’KAIOIIEN CPEBI;

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
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh 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/ICHCTBUS MEXKTY JIFOJbMU 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, MMOUCKA MyTel 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 IOJy4YaeMble 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
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



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), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

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
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrH4YecKue JeCTBUS:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJOTMYECKUX 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;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpeacTtsa Uil IIPEACTaBIICHHUS
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:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIEI0BATENBCKON U TPOESKTHOM €SI TEIbHOCTH,
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 00pa30oBaTEIbHOU
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 LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa 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
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



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 HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIBb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

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

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  CPEICTBA
HaTJISTHOCTH;

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

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO01enme:

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;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
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
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



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

OLICHUBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXKION0O YYaCTHUKA KOMAaHIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJIITh ITO3UTUBHOE CTPATErMYECKOE IMOBEICHUE B PaA3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU 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 U )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 O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN 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
CHUKECHUIO;



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 COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npoduibHOoro  oOydenust  oOydvaromuxcst — Ouonormr. OHM  BKJIIOYAIOT:
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 NOJIKHBI OTPAKATh:

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. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHs
HacnencteeHHocTn T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
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/ICHNE, 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 YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(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 WCIOJb30BaTh COOTBETCTBYIOIINE 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, (GOpMYyIUpPYs Ielb WUCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHw,
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);



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyayiueill mpodeccuoHambHON
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 HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBl MHpA, B TO3HAHMM 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;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENEeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIONIIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Boitouun, B.M. Bepuaackoro — 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
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPO/IE;

YMEHHME BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONUN HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIMME CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



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 BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

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

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
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
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThbI pecypenI
1 buonorus xak Hayka
2 JKuBbie cuCcTEMBbI U X U3yUCHUE
3 buosorus kiaeTku 0.5
4 XuMuueckas Opranusaius KIeTKu 10 1
5 Crpoenvnie u GyHKIUHU KICTKU 8 2
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 | 1
KJICTKE
7 Hacnencrennas ungopmanus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEeHHBIN UK KIETKU 6 1 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 1 1.5
10 Pa3zMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTuka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneTnka yemoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buotexHomorus u CHHTETHYCCKAs OMOJIOTHS 4
17 PeszepBHOe Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposBbie)
Ne /i Konrpoabnbie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 3apokJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
2 MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
MakposBontonus U €€ pe3ybTaThl 6 1
[TpoucxoxaeHrue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 IIpoucxoxaeHre yenoBeKa — aHTPOIIOTEHES 10 1
DKoJ0rus — HayKa O B3aUMOOTHOILIEHUAX
6 OpraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKoJ0rusl BUJ0B U MOIMYJISILUMA 0.5
DKoJ10rHs CO00IIeCTB. DKOJIOTHYECKHE
9 H 12 1 0.5
CUCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 Yenosek U OKpykarolas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

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

JKuBbIE CHCTEMEBI U UX CBOMCTBA

YPOBHeBafl opraHu3anuia )XKUBbIX CUCTCM

HcTtopust OTKPBITUS U U3yYEHUS KIIETKU.
Knerounas reopus

Metoasl MOJNIEKYJISIPHOM U KJIETOYHON
ouonoruu. [IpakTrueckas padbota
«M3y4eHne MeTo10B KJIETOYHON OMOJIOTHH
(xpomarorpadus, snexTpodopes,
muddepeHmaIbHoe HeHTPpU(yTrupoBaHue,
ITLIP)»

XUMHYECKUHA COCTAB KJIIETKU

0.5

MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX
Ouosoruueckas poiib

OpFaHI/I‘{eCKI/IC BCIICCTBA KJICTKHU — OCIKH.

JlaGopatopHas pabota «OOHapykeHue
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX
peaKmii»

0.5

CgoiicTBa, K1accupuKanys U QyHKIUNA
0enKoB




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

10
yTJIEBOBI

1 Opranudeckue BeIecTBa KIETKH —

JIUIIH 1B
Hyxkneunosbie kucnotsl. JIHK u PHK.

12 JlaGopartopHas pabota «MccnenoBanue 0.5
HYKJIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenue u ¢pynkiun ATO. [Ipyrue
nykieosuarpudocharsr (HTD)

14 CexsennpoBanue [JHK. Merozs
F€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeToabl CTpYKTypHOM OHoornn

16 Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHune 3yKapruoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «3yueHue cBONWCTB 0.5
KJIETOYHOU MEMOpaHbD»

18 IToBepXHOCTHBIN anmnapar KJIeTKU
OnHoMeMOpaHHbIE OPraHOU bl KIETKH.

19 [TpakTrueckas pabota «3yuenue 0.5
JIBYDKEHUS [IUTOIIIa3Mbl B PAaCTUTEIbHBIX '
KJIETKax»

[TosryaBTOHOMHBIE OPraHOU B! KJIETKU:

20 MUTOXOHJIpHH, TIacTUbl. JlabopaTopHas 0.5
pabota «MccnenoBanue miazMonusa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAaX»

21 HememOpaHHbIE OpraHOU bl KJIETKH

22 Crpoenue u GyHKIUH s11pa




23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4yeHne cTpoeHUs KJIETOK Pa3InIHbIX
OpPTraHU3MOBY

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTUTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep PeaKkui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «/3yuenue pepMeHTaTUBHOIO
pacIIeIUIEeHHs IIEPOKCHIa BOAOPOAA B
PACTUTENBHBIX U )KUBOTHBIX KICTKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunTes

29

30

31

XemocuHntes. JlaboparopHas padota
«CpaBHeHHe poIrieccoB POTOCHHTE3A U
XEMOCHHTE32)

AmnaspoOHbIe Opranu3Msbl. Buibl 6posxenust.

JlaGopatopHas pabota «CpaBHEeHUE
IIPOIIECCOB OPOKEHUS M IBIXAHUSD)

AdpoOHBIE OpraHUu3MBbl. JTarbl
HHEPTreTUYECKOro 0OMeHa. DHeprus
MeMOPaHHOTO I'PaJNEHTa IPOTOHOB.
Cunte3 AT®: Pabora nporonnoit AT®-

0.5




CHHTAa3bl

KoHnTtposnbHas pabora o teme "OOMeH

32 BELIECTB U IIPEBPALEHUE SHEPTUH B 1
KieTke"
33 Peakuyn MaTpuyHOTrO CUHTE3a 1
34 Tpanckpunuus — marpuynslii cuare3 PHK 1
35 Tpancnsuus u e€ Tarnbl 1
36 Konnposanne amuHokucior. Poib |
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuoT u 1
9YKapuoT
18 MounekyasipHble MEXaHU3MBbI SKCIIPECCHH |
TE€HOB Y 3YKapuoOT
Bupycbr — Hekiierounsie (P OpMbI KUZHHU U
39 oOnuratHele napasuThl. [IpakTnueckas 1 0.5
pabota «CoziaHue MOJIeNd BUPYCa»
40 BupycHsle 3a001eBaHIs YeI0BEKa, |
JKUBOTHBIX, paCTCHUH
41 HanotexHomoruu B OMOJIOTHH U MEUITIHE 1
42 JKu3HeHHBIN UK KIETKH 1
43 Matpuunsnii cunte3 JTHK 1
Xpomocomsl. JTaboparopHast pabota
44 «3yyeHne XxpoMocOM Ha FOTOBBIX 1 0.5
MUKpOIIpenaparax»
45 Jlenenve KJIETKU — MHUTO3 1
46 Tune! k1eTok. KapuoknuHes v HIUTOKUHES. 1 0.5

PGI‘yJBII_[I/I}I KHU3HCHHOI'O IHKJIAa KJICTOK.




JlaboparopHas pabota «HabmoaeHue
MHTO3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa
(Ha TOTOBBIX MUKPOIIPEapaTax )»

KonTpomnpHas padora no Teme "Peakuuu

47 "
MaTpUYHOTO CUHTE3a

48 OpranusM Kak eIMHOE 11eJ10€

49 Txanu pacrenuii. Jlaboparopuas padbora 0.5
«3ydyenune TkaHel pacTeHUIN» '
TKaHU )KMBOTHBIX U YE€JIOBEKA.

50 JlaGopaTtopHas paborta «3yueHue TkaHeu 0.5
KUBOTHBIX»
Opransbl. Cucremsl opranos. JlaboparopHas

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

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 IIuranue opraHu3smMoB

55 [IuTaHue NO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cucTeMa yeaoBeKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
4esI0BeKa

58 TpaHcnopT BEMIECTB y OPraHU3MOB

59 KpoBeHocHas cuctema 1o3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA

60 Brinenenue y opraHu3zmMoB

61 3amuTa y OpraHu3MoB




62

HNMmyHHas cuctema 4enoBeka

Pa3npaxxuMocTh 1 perymisuus y

63
OpraHU3MOB
64 ['ymopanbHast peryJsius U 3HI0OKpUHHas
cucTeMa JKUBOTHBIX M YellOBeKa
65 DopMBI PA3MHOXKEHUS OPraHU3MOB
66 [TonoBoe pa3zmMHOXKEHUE
67 Meiio3
['amerorenes. OOpa3oBaHue U pa3BUTHE
68 HOJIOBBIX KJIeTOK. JIabopaTopHas pabora 0.5
«/3yueHue cTpoeHuUs MOJIOBBIX KJIETOK Ha '
TFOTOBBIX MUKpOIIpenapaTax»
69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3
70 3akyajKa OpraHOB U TKaHEH U3
3apOJIBIIIEBBIX JTUCTKOB
PocTt u pa3zButne KUBOTHBIX.
71 JlabopaTtopHas pabota «BrisiBieHne 0.5
MPU3HAKOB CXO/ICTBA 3apOIbIIIeH
MO3BOHOYHBIX KHUBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.
72 JlabopaTtopHnas pabota «CTpoeHue opraHoB 0.5
Pa3MHOXKEHHUS BBICIIUX PACTCHUI
7 KonTtponbHas padora no teme "Ctpoenue u
¢byHKIMN OpaHU3MOB"
HcTopus CTaHOBJIEHUS U Pa3BUTHS
74 TEHETUKU KaK HayKu. OCHOBHBIE ITOHATHS U 0.5

CUMBOIIBI TeHeTHKH. JlabopaTtopHas paboTa




«/Ipo3oduina kak 00bEKT TeHETHYECKUX
HUCCIIEJOBAHUN

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE

75 ckpemuBanue. [IpakTuueckas pabota 1 0.5
"HN3yuenue pe3yabTaToB MOHOTHOPUHOTO
CKpeIuBaHus y 1po30(uist"
76 [uTonornueckne OCHOBBI MOHOTHOPHIHOTO |
CKpEIMBAHUS
77 AHnanu3upyrollee ckpemupanue. Hemomanoe 1
JIOMUHUPOBaHUE
JluruOpuHoe cKpenuBaHue.
73 [TpakTnyeckas padora «3yueHue 1 05
pEe3yJIbTATOB TUTHOPUIHOTO CKpPEIIUBAHUS '
y IpO30(pHIIBDY
79 HuTronornyeckue 0OCHOBBI JUTUOPUIHOTO |
CKpEIIMBAHUS
80 CuenneHHoe HacleJ0BaHUE TPU3HAKOB 1
81 XpoMOCOMHasI TEOPHS HACIIEICTBEHHOCTH 1
82 I'eneTnka nmosna 1
&3 I'enoTun kak 1enOCTHas cCUCTEMA 1
24 I'eHeTH4ECKUI KOHTPOJIb PA3BUTHS |
pacTeHHi, ’KUBOTHBIX U YEJIOBEKa
25 M3MeHunBOCTh MpU3HAKOB. Buasl 1
WU3MEHUYUBOCTH
86 MoaudukanroHHass K3MEHYUBOCTh 1
g7 BapuauuoHHbIN psi U BApUaLlMOHHAs 1 0.5

KkpuBas. JJaboparopHas pabota




«HccnenoBaHue 3aKOHOMEPHOCTEN
MOIM(PUKAITMOHHON U3MEHYUBOCTH.
[TocTpoeHre BapHallMOHHOTO psifa U
BapUAIMOHHON KPUBOII»

I"eHoTunnmyeckas N3MEHUYUBOCTb.

88 KomMb0unaTtiBHast ©3MEHUYNBOCTh
MyTanuoHHasi U3MEHYHBOCTb.
29 [IpakTuyeckas pabora «MyTtanuu y
Tpo30(hUiIbl (Ha TOTOBBIX 0-5
MUKpOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOI'O Ipoliecca.
ONureHeTHKa U SMUIreHOMHUKa
91 Konrtponsnas padora no reme "I'enernka"
0 I'eneruka uenoseka. [IpakTuueckas padbora 0
"CocTaBieHHEe U aHaJIU3 POJIOCIOBHON" o
93 Metoabl MEIULIMHCKOW IT€HETUKHU
3HaueHUe MEIMIUHCKON N'€eHETUKHU B
94 IIPEAOTBPALIEHUH U JICUEHUH T€HETUYECKNX 0.5
3a00JIeBaHUI YelloBeKa
OcCHOBHBIE TIOHATHUS CEIEKIIHH.
05 JlaGopaTtopHast paborta "M3yueHnue copToB
KyJbTYPHBIX PACTE€HUN U TIOPOJI JOMAIIHUX 0-5
JKUBOTHBIX"
Metoab! ceaeKIIMOHHON paboTHl.
96 JlaGopaTtopHas pabota "M3yueHue MeTo/10B
CEJIEKIUU pacTeHuin"
97 JlocTnxeHus ceneKuny pacTeHu 1

*KUBOTHBIX. [IpakTnueckas padora




"IIpuBuBKa pacteHuii"

98 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE 1 0.5
TEHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpaciib

99 npou3BojcTBa. [IpakTnyeckas padbora 1
"N3ydeHne 0ObEKTOB OMOTEXHOJIOTHH"

100 OcHOBHBIC HaNPABICHUS CHHTCTUYCCKUI 1
Ounonorun

101 XpOMOCOMHas U T€HHasi MHKEHEPUs 1

102 MenunuHcke OMOTEXHOJIOTUA 1

OBUIEE KOJIMYECTBO YACOB I10 102 13.5

[NPOT'PAMME




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁlt)l;l;OBaTeJIbele
padoThI padoThI pecypen
1 OpommononHas teopus Y. Jlapsuna 1
) JIBHOKyILIME CHIIBI 3BOJIFOIMU BUAOB 11O Y. |
JapBuny
3 Bbopn0Oa 3a cymiecTBoBaHMEe, €CTECTBEHHbIN |
U UCKYCCTBEHHBIN 0TOOP
4 ®opMHUpPOBAaHNE CUHTETUYECKON TEOPUU 1
3BOJIOLUA
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: |
MHUKPOIBOJIONNS U MAKPOIBOIIOLIHS
6 [Honynsiius — snemMeHTapHast €IMHULIA |
9BOJTIOLIUN
3aKOH T€HEeTUYECKOro paBHoBecHus JIxK.
7 Xapau, B. Baitn6epra. JlabopatopHas | 0.5
pabota «BpIsiBIeHNE U3MEHYUBOCTH Y '
0co0eii 0THOTO BUIA»
8 DnemMeHTapHbIe (HaKTOPHI IBOIIOLIUN 1
9 DddexT ocHoBarens. dpdext |
OYTBUIOYHOTO TOPJIBITITKA
10 Murpauuu. M30n0muu nomyJsisiui: 1
reorpaduueckas, Ononornueckas
1 EcrecTBeHHBIN 0TOOP — HAIPABIISIIONTUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTO6OP

13

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

0.5

14

[Tpumeps! npucnocodIeHN y OpraHu3MoB:

Mopdonoruaeckne, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITOBEICHUECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCTH

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEeHUE BUOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

CrpykTypa BUaa

0.5

17

Bunoob6pa3oBanue kak pe3yiabrar
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIFOOHUHU U STTHICMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITaneonToMOrN4YECKHe
MCTOAbI U3YYCHHA 3BOJIFOITUN

20

buoreorpaduueckre METOIbI H3yICHHS
IBOJIIOLIMU

21

OMOpPHUOTOTHYECKHE U CPaBHUTEIHHO-
MOP(OJIOTHYECKUE METOIBI NU3YUCHUS
3BOJIIOLHAA

22

MounekyIapHO-T€HETUUECKUE,
OMOXMMHUYECKHE U MAaTEMaTHUYECKUe




MCTOABI U3YYCHHA 3BOJIFOIUN

23 OO61re 3aKOHOMEPHOCTH BOJIIOIUH

24 AnantuBHas paguanus. HepaBHOMEpHOCTh
TEMITIOB 3BOJIOIUU

)5 Hayunbie runote3nbl mpouCcXoxACHUS
KU3HHU Ha 3emJie

26 JloHayuHbIe MPEACTABICHUS O 3aPOKICHUH
KU3ZHU

7 OcHOBHBIE 3Tarbl HEOPTAaHUYECKON
HBOJIIOLINH

28 ['unoTe3bl 3apokIeHUs )KU3HU
Hcropus 3emiii 1 METOBI €€ N3YUYEHUSI.

79 JlaGopatopHnas pabora «M3yuenue u 0
ONMMCAaHUE UCKOMAEMBIX OCTAaTKOB JIPEBHUX o
OpraHU3MOB)

30 HauanbHble 3Tanel opraHnyecKkoin
3BOJTIOLUAA

31 DBOIIOIUS DYKAPUOT
OCHOBHBIE 3TaIbl YBOIIOIUU

10 pactutenbHOro mupa. [IpakTuueckas
pabota «3yyenne ocoOeHHOCTEH 0-5
CTPOCHHUSI PACTEHU Pa3HBIX OTACIIOB)»

1 OCHOBHBIE 3Tarbl HBOJIIOIUN KUBOTHOTO
Mupa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas

34 pabora «/3yueHue ocooeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX KUBOTHBIX)»

35 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOT'MYCCKUE

36 KPU3UCHI MPOIILIIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €TO
0COOEHHOCTH
CoBpeMeHHast cucTemMa OpraHu4ecKoro

38 Mupa. OCHOBHBIE CUCTEMATHUYECKUE
IpYMIbl OPTaHU3MOB

39 KonTponbhas padota no teme
"IBomorus"

40 AHTpONOJIOTHS — HayKa O YeJIOBEKE

41 PasButne npeacrasnenuii o
MIPOUCXOKACHUH YeTTOBEKa
Mecto yenoBeka B cucTeMe
opranudeckoro mupa. JlaboparopHas

42 pabora «3yueHue ocooeHHOCTEM 0.5
CTPOCHHUS CKEJIeTa YeJI0BEKa, CBA3aHHBIX C
MIPSMOXOXKICHUEM

43 JIBIOKYILME CHIIBI AHTPOIIOTEHE3a

44 CooTHomieHrne OMOJIOTHYECKUX U
COLIMATILHBIX (PaKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u nmajeoOreHOMHKA

47 DBOJIIOLIHMS COBPEMEHHOT'O YEJIOBEKA
UYenoseueckue packl. [IpakTuyeckas

48 pabota «/3ydeHHE IKOITOTHUECKUX 0.5
aZlanTanui 4eJI0BEK)

49 MexIUCIUTIITMHAPHBIE METO I




AHTPONOJIOTUH

50 3apoKICHUE U Pa3BUTHE FKOJIOTUHU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «3yueHne MeTOo0B IKOJIOTHUYECKUX 1 0.5
HUCCIIEIOBAHUIN

5 3HaueHne YKOJIOrNYESCKUX 3HAHUN I 1
YeJioBeKa

53 Dkosorudeckue HpakTopbl 1
Abuotnueckue akropsl. CBeT Kak

54 skosorunueckuii pakrop. JlabopaTopHas | 0.5
pabota «BplsiBneHne npucnocodaeHui '
OpPraHU3MOB K BIUSIHUIO CBETa»
AbGuoTtndeckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.

55 JlaGopatopHnas pabota «BplsiBieHue 1 0.5
MIPUCTIOCOOTIEHUH OPTaHU3MOB K BITUSTHHIO
TEeMIIepaTypbI»
Abunotnyeckue gpakropbl. BraxHoCTh Kak

56 sKoJornueckuit pakrop. JlabopaTopHas 1 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 0OuTaHUSI OPraHU3MOB 1

58 buonornueckue puTMsl 1

59 XKuznennble pOpMBbI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aNMOIEUCTBUM

61 JUIsl CYILLECTBOBAHUS OPIaHU3MOB B Cpezie 1

oOUTaHus




DKOJIOTUYECKHE XapaKTEPUCTUKU

62
MO JISIITTA
OcCHOBHBIE TIOKA3aTEIN TOMYJISIIHN:

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U
MOJIOBAsl CTPYKTYypa
OcCHOBHBIE TIOKA3aTEU TMOMYJISAIINN:

64 POKJ1aeMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAITAN

65 DKoJoru4eckasi CTpyKTypa MomyJsiuu

66 JluHamMuKa MOMYJIALUU U €€ peryisius

67 KpuBbie pocTa 4MCIEHHOCTH MOMYJISIIHH.
KpuBbie BBKUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.

68 Jlaboparopnast pabota «IIpucnocobneHus 0.5
CeMSIH paCTeHHI K pacCEeICHUIO»

69 Bun xak cucrema nomysisiuit

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIAN
JKHBOTHBIX

71 Co00111€CcTBO OpraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpPBITasi cucTeMa

7 KpyroBopoT BemIeCTB ¥ MOTOK YHEPTHH B
9KOCHUCTEME

74 OcCHOBHBIE TOKA3aTEIU YKOCUCTEMEI

75 DKOJIOTHYECKUE TUPAMUIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [TpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI

03€p U peK. DKOCUCTEMbI MOPEHU U OKEAHOB




[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

78 TYHJIp, JIECOB, CTEIEH, yCThIHb

79 AHTPONIOT€HHBIE IKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTta
«HW3ydeHue u onucaHue ypo03IKOCUCTEMBD 05
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

2 pa3HBIX TUIIOB Ha CyOOPTaHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIHOHHOM U
KOCHCTEMHOM YPOBHSIX

23 buocdepa — obuierianerapaast 0601049Ka
3emin

84 Yuenue B. U. Bepnanckoro o 6uochepe

g5 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

26 KpyroBopoTs! BelecTs u
OMOT€0XUMHUECKUE IIUKIIBI

g7 3oHanbHOCTH 6uochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToiuuBocTh Onocdepsl

89 DKOJIOTMYECKHE KPU3HUCHI U UX TPUINHBI

90 Bo3zaeiicTBue yenoseka Ha 6uochepy

91 AHTpPONOreHHOE BO3/ICUCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92 OxpaHa npuposl




93 OCHOBHBIE TIPUHITUIIBI YCTOHYHBOTO 1
Pa3BUTHA YEJIOBEUYECTBA U MPUPOIBI
PanronansHoe npupoa0onb»30BaHue 1
94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun
95 KontponbHas padota nmo teme "Ikomorus" 1
96 YenoBek 1 MHOr0oOpazue opraHu3MoB 1
97 Mertoon0rust SKCIIepUMeEHTa 1
98 3aa4u 1o reHeTHKe 1
99 3agaun Mo reHETHUKE 1
100 3aga4u Mo MUTOJIOTUH 1
101 OO011e0MOIOTHYECKUE 3aKOHOMEPHOCTH 1
102 OO011e0M0IOrMUeCKUE 3aKOHOMEPHOCTH 1
OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME







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

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPHPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMATBHO-3TUYECKUX, SKOHOMUYCCKHUX,
HKOJIOTUYECKUX MPOOIJIEM YETOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIBE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

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

Bnanenue cucremoil 3HaHMH 00 OCHOBHBIX METOJAX HAYy4HOI'O
[IO3HAHUS, UCIOJIb3YEMbIX B OMOJOIMUECKUX HCCIICIOBAHUSAX >KUBBIX
00OBEKTOB M D3KOcHCTEM (ONUCaHWE, W3MEpEHue, MPOBEACHUE
HAOMIOACHUH); CIOCOOaMU BBISABICHHSI M OIIGHKH aHTPOIIOT€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTATh THIOTE3BI, MPOBEPATH WX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYs IeNb HCCIEIOBaHUS, aHATU3UPOBATH
MOJTyYeHHbIE Pe3YJIbTATHI U J1€1aTh BHIBOJBI.

BblsiBieHHEe 3aBUCHMOCTH  MEXJYy HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TTOYYEHHBIX Pe3yJIbTaTOB U (hOPMYITHUPOBAHHUE BBIBOJIOB C

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

YMeHue BIafeThb CHUCTEMOM OHOJOTMYECKHMX 3HAaHUM, KOTOpas
BKJTFOYAET: OCHOBOIIOJIATAIOIINE OWOJIOTMYECKUE TEPMHUHBI W TTOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYJSIHS, YKOCHCTEMA,
Ouorieno3, onocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONMMEPHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIeJCTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHUTeTa II.
Opnux, N1.1. MeunnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsiiieBoro cxojactsa K. bapa, sBomtounoHHas

teopuss Y. JlapBuHa, CHHTETHYECKas TEOPUS DSBOJIIOLHUH, TEOPHUS




antporioreHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBuinoBa o neHTpax MHOrooOpasus U MPOUCXOKACHUS
KyJIbTYpHbIX pacTeHuit, yudenue A.H. CeBepuoBa 0 nOyTix u
HampaBJIeHUsX 3BojronuH, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHHs mpusHakoB [. Mennens;
CUEIUIEHHOTO HAaclIeIOBaHUs IPU3HAKOB W HapyLIEHUs CUEIJICHUsS
reHoB T. MopraHa; roMOJIOTMYECKHUX PSAOB B HACIEICTBEHHOU
nsMeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapan u  B. BaiinGepra; 3apoappimeBoro cxoxactsa K. bopa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuauMyMa }O. JIubuxa, 5KOJIOrM4eckor mupaMuibl YUCE,
O1OMAaccChl U SGHEPTUN);

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

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumatb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABJIATH
IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCXKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6”I:€KT3.MI/I, nmpoueccamMm M ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTHIIMYCCKUEC CXCEMbI CKPCHIUMBAHHA I PA3HbIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHMU3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB Yy pACTEHMH, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMu OOMEeHa BEILIECTB; TallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTalaMi YMOPUOHAIILHOTO Pa3BUTHS; FEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMS,
IpoLeccaMi  SBOJIIOLMM; JBWKYIIMMU CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX 3KOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT; OTHOKIECTOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJIOB, OMOTEOIICHO30B, YKOCHCTEM U
Oouoctepsl; CTPOCHUS OPraHoB W CHUCTEM OpPraHOB PACTCHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAIOIITNX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJOrHYECKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauM U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHUOreHe3a, NOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJbHOIO Pa3BUTUSl OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCHUCTBUSA TI'€HOB, TIE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
oTOOpa,  CTAaOWIM3MPYIOLIETr0, JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOT0 M CUMIATPUUYECKOTrO
BUJI000pa30BaHusl; BIUSHUS JBHKYIIMX CHJI 3BOJIIOLMU HA TEHO(OH]
TIOTYJIALMY; TPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeae OoOHuTaHus,
YyepeloBaHMUsl HAIPaBJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KIETOK IIPOKapMOT M JYKapHOT; OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOMeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIUBUIYaJbHOTO Pa3BUTUSl OpraHu3Ma (OHTOreHe3a),
60pbOBI 32 CyIIECTBOBAHKE, ECTECTBEHHOIO 0TOOPA, BUA000Pa30BaHMs,
MPUCIIOCOOJIEHHOCTH OpraHU3MOB K cpeAe OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPyrOBOPOTa BEILECTB M INpEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMSA;, EIWHCTBA YEIOBEYECKHX pac;
HEe0OXO0IMMOCTH 37I0pPOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpazus
BUJOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHUPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE ACIIEKTHI COBPEMEHHBIX
HCCleIOBaHnH B OHoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HHUM COOCTBEHHYIO

ITO3HIIHIO




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

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xak HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

1.1

1.2

1.3

CoBpemenHass OHOJOTMs — KOMIUJIEKCHAsE Hayka. buojormueckue HaykKu U
u3ydaemble UMM 1poOiembl. DyHIaMeHTadbHbIE, NMPUKIATHBIE U MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwonorMM B (OPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptunbsl mupa. [Ipodeccun, csizanHpie ¢ Ouonorueil. 3HaueHue OWONIOTUU B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAMUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, 3KOCHCTEMHBII
(buoreonieHotuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOAANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >XKUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHUS

MaTepuun

Mertoapl Ouonornyeckoi Hayku. HaOmronenue, u3MepeHHE, SKCIIEPUMEHT,
cucreMmarusanus, Mertaadanu3. IloHsarwe o0 3aBUCHMOM ©W  HE3aBHCHUMOH
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass runore3a. Ilonstue BbeIOOpKM Hu €€ pocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBEl HCKaKeHUsT pe3yJIbTaTOB HDKCIIEpUMEHTA. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(QDyHKIMOHAIbHAS €QUHHIA XKUBOro. Mctopus OTKpBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIIHS, Xpomarorpadus,
anexkTpodopes, METOH MEYEHBIX aTOMOB, nuddepeHraIbHOe

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

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

e€ poJb KaK pacTBOPHUTENS, pearcHTa, y4yacTHE€ B CTPYKTypPHUPOBAHMH KIIETKH,




TEIUIOperyisaiui. MuHepanbHbIe BEHIECTBA KIETKH, WX OHMOJOTHYEcKas pOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue monumepsl. benku. AMHUHOKUCIOTHBIH COCTaB  OENKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
CBA3b. BTopuuHas, TpeTUyHas, 4YETBEPTUYHAs CTPYKTYphl. JleHarypaius.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuU OEIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbl, OJIMTOCAXAPUABI U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XUMUYECKHE CBOICTBA  yrJIeBOJIOB.
buonorudeckue GyHKIIMU YTIIEBOIOB.

Jlumuasl. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccupukanus Iunumos.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormdeckue (yHKIUU
munuaoB. O0mre cBoicTBa OMONIOrMYECKUX MEMOpPaH — TeKY4YeCTh, CIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

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

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUHU B
kietke. CexkBennposanue /JHK.

CrpyktypHast Ouoyiorusi: OMOXUMHUYECKHE U OUO(DU3MYECKHE WCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI
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Tunsl  KiIEeTOK: dykapuoTHYecKas M nIpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIMOHMpPOBaHHE SyKapUOTHYeCKOM kieTku. Ilmazmarmueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iia3MaTuiyeckoil MeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMmOpaHy: maccuBHbI  (auddysus,
obOnery€énnass nud@ysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHBHBIN
tpancnopt). [lomynponunaemoct MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOLIMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hutommazma. Iluto3omns. Ilutockener. JIBukeHuwe 1muTomia3mbl. OpraHoubl
kiIeTkd. OpHoMeMOpaHHbIE OpraHOMABl KIJIETKU: DSHJOIUIa3MaTUdecKas CeTb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpoeHHWE U (YHKIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIEeTKH. CTpOeHHe TpaHyJIIpHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [manmkuit
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(arpaHyJspHBINA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas (GyHKUUSA
annapata ['onpmxu. TpaHcmopT BellecTB B KIIETKE. Bakyonau pacTUTEIbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenne n (pyHKIMM MUTOXOHIpPUN M TuacTupi. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapUOT.  XJIOPOILIACTHI,
XPOMOIIIACTBHI, JIEMKOIUIACTBI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrtpoeHue M (QYHKUMM HeMEeMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduinamMeHTs.. MpleyHble  KIETKU.
Mukpotpybouku. Knerounsrii nentp. CTpoeHHEe U ABWKCHUE KIYTUKOB U
pecHrueK. MUKpOTpyOOUKH LUTOMIa3Mbl. LIeHTprob.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢byskuuu. SnepHbiii OenkoBBI MaTpuKc. IIpocTpaHCTBEHHOE pPACHONOKEHHE
XpoMocoM B MHTep(a3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOW, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHE KHUCIOpPOJa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecriedyeHue KIeTKH: npeBpaiieHne ATD B
OoOMeHHbIX mporeccax. DepMEHTATUBHBIA XapakTep peakUuui KJIETOYHOIro
MeTtabonu3ma. DepMEeHThI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JEUCTBHSL.
Kodepmentsl. Otanuns GpepMEHTOB OT HEOPraHMYECKUX KaTaiau3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTbh CKOPOCTH (PEPMEHTATHUBHBIX
peakIuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHBI CHHTE3 OpPraHMYECKHUX BemecTB B KieTke. PorocuHres. Poib
XJIOpOIUIacToB B mporecce (orocunTe3a. CpetoBas u TemMHOBas (asbl.
[IponykTuBHOCTH (QoTOCHHTE3a. BiusHHMe pa3nuuHbIX (aKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHTe3. PazHooOpasue opraHM3MOB-XEeMOCHUHTETHKOB: HUTPUDUIIUPYOIINE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3a.

AHa’poOHbIe OpraHu3Mbl. Buapl Opoxenus. [IpogykTel OpoxeHHs U HX
UCTOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTENN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MKoamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruueckoe OxkucieHHE, WIM KIETOYHOE JbIXaHHe. Poiab MUTOXOHIpHUM B
mporeccax OHMOJIOTrMYECKOT0 OKHCJICHHUS. [Muknuueckue peaxiuu.

OxkucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro myTu oOMeHa




2.5

BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. I[IpMHIMI KOMIUJIEMEHTApHOCTH B peaKLUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbeix PHK B OGuocunTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KonmupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zanys reHomMa y mpoKapuoT U dyKapuoT. Perynsuus akTHUBHOCTU I'€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsamnus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycel — HekierouHbsle (OpPMBI JKM3HH M OONHMraTHbie napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycubie 3a0oseBanus uenoBeka, >KUBOTHBIX, pactenuid. CIINJ], COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii 1nwmki, ero mepuoabl u  perymsimus. MHTepdaza W MHTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B HMHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecunreTrnueckuil  (HOCTMUTOTHYECKMI), CHUHTETHYECKUH U
MIOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, AHTHIIAPAJUICIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rariouIHbIi - Habopbl XpoMocoM. ['omosnorumynsle XpomocoMmbl. IlojoBbie
XPOMOCOMBI.

Jenenune xietkn — MuTo3. CTaguu MHUTO3a U NMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 n nurokuHe3. brosornueckoe 3HaueHHE MUTO3A.
Perynsuus mutotnyeckoro nukia kietku. Ilporpammupyemas kiaetouHasi rudens
— amomnTo3.

CDYHKHI/IOHaHBHaH TCHOMHKA

3.1

OpPaHI/ISM KakK OMOJIOTHYeCKas CHCTEMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBI Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
mosoBoe. Bwuapl  Oecmosoro  pa3MHOXKEHHS: TOYKOBAaHUE, CIOPYJISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe paszmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun menosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosornueckuii cmpici Meiiosa
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3.3

1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpa3oBaHue u pa3BUTHE MOJIOBBIX KieToK. CrepMaToreHe3 M OOIEHE3.
Crpoenue moJiOBBIX KiIeTOK. OIIOJOTBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHTOrene3). Craauum sMOpHOreHesa
YKUBOTHBIX (Ha mpuMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
Ipo0JieHUsT MJIEKOIMTAIOMIMX. 3apOAbILEBbIe JUCTKH (racTpyisanus). 3akiaika
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pasBUBAlOLIErocs 3apoibllia (3MOpUOHANbHAs WHAYKLHKA). 3akjiajka IJIaHa
CTPOEHUS JKMBOTHOTO KaK pe3yJIbTaT HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
BnusHue Ha SMOpHOHaNBHOE pa3BUTHE pa3IMUHBIX (DAKTOPOB OKpYIKaroIleH
cpenpbl.

Poct u pa3zsButue xuBoTHbIX. [TocTamMOproHnanbHblil nepuosa. Ilpsimoe u Henpsamoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOjOrMyeckoe 3HAUEHUE NPSAMOrO M HENPSAMOrO Pa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocra XUBOTHbIX. DakTOpsl perymsiuuu
pocTta JKMBOTHBIX M denoBeka. CTaauu NOCTAIMOPHMOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4esioBeKa. [lepnopl oHTOreHe3a yenoBeKa.

PasmMHoxeHne u paszButue pacteHuid. I'amerodputr u cnopoputr. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuidl. OOpazoBaHue U

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjiaquu OHTOI'CHE3a Y paCTeHI/Iﬁ N )XUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HAYKH. OcHOBHbBIE
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL I OMOJIOrMYHBIE XPOMOCOMBI, aJlJICJIbHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, I[OMI/IHaHTHHﬁ u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMoO3uroTa, rerepo3nurora, 4YucTas JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (I)CHOTI/IH.
OcHoBHBIC METOABI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-ICCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIIPHO-T€HETHYECKUI

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH eInHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Brtopoil 3akoH
MeHngens — 3akOH paclIeIyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanmuzupyromiee ckpemBaHue. IIpomMexXyTOuHBIM XapakTep HacleqOBaHMUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCI(I/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILLIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJEeA0BAHUE TI'€HOB, HAPYILICHUE CLEIUICHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHhIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHune mNpU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieiu3M. B3auMOJENCTBUE HEAJUIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. MI3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIE M KOJUYECTBEHHbIC MPU3HAKU. BUIbl M3MEHUYMBOCTH:
HEHAaCJIEACTBEHHAs: M HaCJICACTBEHHA.

MoudukanmonHass ~ U3MEHYHUBOCTb. Pois cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psij
u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHas W3MEeHYMBOCTh. Mei03 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. P0OIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpas3us B Mpe/iesiax OTHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MyTalWU. SepHbIE M IMTOIUIA3MaTHYECKUE
MyTaiuu. COMaTHYECKUE U MOJIOBBIE MyTaliu. [IpuuHbI BOSHUKHOBEHUST MYy TaIlHi.
MyTtareHbl ¥ WX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npouecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HAacleACTBeHHOW n3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCHI{CpHa}I N3MCHYHMBOCTHh U HACJICACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoiHas MNporpaMMa HCCIEIOBAaHUSA TIe€HOMaA
yernoBeka. MeToabl  HM3Yy4YEHUsT TEHETUKU  YEJOBEKAa: TIE€HEaJOTMYeCKUi,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MOMYJISIHUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETHYECKHIA. CoBpeMeHHOe onpeaeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIP-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEeKa. bonesnn c HACJIEeICTBEHHOMN
MIPEIPaCTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKH B MPEIOTBPAIICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU
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JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJBTYPHBIX PAaCTECHHH.
Posp cenexiyu B CO3aHMM COPTOB pacTeHUM M MOpoA *UBOTHBIX. CopT, mopoza,
mITaMM. 3aKOH TOMOJIOTMYECKUX PSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
WHJIUBUyaTIbHBIN. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNell Mo noroMcTBy. OTOOp O TE€HOTUIy € IOMOILIBIO OLIEHKH
(eHoTHIAa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ ToMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKITMOHHOM paboThl. PannannoHHbIi 1
XMMHUYECKMH MyTareHe3 KakK HCTOYHHK MyTalMid Yy KyJIbTYPHBIX (opMm
opranu3moB. lcnonp3oBaHME T'€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BHyTpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpeliMBaHMEe, WIM ayTOpPHIMHI.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanysi. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpajuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJyuyeHHE  KUCIOMOJIOYHBIX  NPOAYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTH MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCTpyupoBanue pexkomOuHanTHbIX JIHK. JlocTwkeHus W TEpCIEKTUBHI
XpOMOCOMHOW M T€HHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

buonormueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opranuyeckoro Mupa. llpuHnunel knaccugukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIITBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIbHOCTU OJHOKJIETOYHBIX OPraHM3MOB.
bakrepuu, apxeu, 0THOKJIETOUHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IPYTrHe
poTUCTHI. KOJOHMANIbHBIE OpraHu3MBl. JIBUKEHNE OJHOKIETOYHBIX OPraHU3MOB:
amMEOouHOE, KTYTUKOBOE, PECHUYHOE. 3alUTa Y OJHOKJIETOUYHBIX OpPraHU3MOB.

PaznpaxuMocTh y OJHOKIIETOYHBIX OPraHu3MOB. TaKCUChI
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4.3

4.5

4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpaszoBarenibHasl, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocTy cTpoeHUs, PYHKIHN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHnd. OYHKIUNA OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTCHUI: TPONIU3MBbI U
Hactuu. llormomeHune BOABI, YIVIEKHUCIONO ra3a W MUHEPAIBHBIX BEILECTB
pactenusimu. [lpixanue pactenuid. Auddys3us ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Beimenenwe y pacreHuid. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpencrtBa MacCUBHONM M XMMHUYECKOMN
3amuThl. DUTOHIUABI.

PazgpaxxumocTs M perynsiuus y OpraHu3sMoB. Pa3zapa)kuMocTb W peryysuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3anMOCBS3b  4acTe€il  MHOTIOKJIETOYHOTO
opranusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SIUTEIUalbHasi, COCIWHUTENIbHAs, MbILIICYHAS, HEpBHAs.
OcoOenHoctu cTpoeHHs, (yHKIUA U pacHoNOKEHUs TKaHeld B oOpraHax

JKHUBOTHBIX U YCIIOBCKaA

Opranbl U CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIMU OPraHOB U CHUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil 1 BHyTpeHHMH ckeneT. CTpOeHHE W TUIbl COCTUHEHUS
KOCTEM.

JIBU>keHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanuwe >kuBOTHBIX. [luTanue
IIO3BOHOYHBIX XUBOTHBIX. I[I)IXZ[HI/IC JKUBOTHEIX. KoXXHOE JAbIXaHUC. )Ka6epHoe n
JIETOYHOE JIBIXaHUE.

JlpixaHue TO3BOHOYHBIX >KMBOTHBIX. ODBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS
JIETKUX IT03BOHOYHBIX >KUBOTHBIX. HBIX&T@J'ILH&H cucTreMa 4ejJoBeka. MexaHnusm
BCHTUJAIIUN JIETKNUX Yy OThl W MICKOIMUTAIOIINX. TpchnopT BCIIECTB Y
opranu3MoB. TpaHCHOPT BeIIeCTB y KHUBOTHBIX. KpoBeHOcHas cucrema u e€
opranbl.  KpoBeHocHas  cucTemMa  TIO3BOHOYHBIX  JKHBOTHBIX.  Kpyru
KpOBOOOpANICHHs. DBOJIOIMOHHBIC  YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CHUCTEMBI ITO3BOHOYHBIX XHWBOTHBIX. BLI)IeHeHI/Ie Y OpraHMu3MoOB. BI)I)ICJ'IGHI/IG y
KUBOTHBIX. COKpaTUTENbHBIE Bakyosnu. Opransl BeiieneHus. CBs3b MOJIOCTH Tela
C KPOBEHOCHOW U BBIJCIUTEIBHOW CUCTEeMaMH. BplfeneHue y MO3BOHOYHBIX
JKNBOTHBIX. 3aIIII/ITa Y MHOTI'OKJICTOYHBIX KHWBOTHBIX. HOKpOBI)I n Hux

IIPOU3BOJHEIC.
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PaznpaxkxuMocCTh U perymsust y opranu3MoB. Pa3apakuMoCTh Y OJHOKIETOUHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsiusi y MHOTOKIETOYHBIX
pacreHuii. PocToBble BelecTBa U MX 3HAUYCHHE.

HepBHas cucrema u peduieKTOpHasi peryJisilius Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepsHas cuctema u e€ oTJesnsl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3(GHEKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

OpraHbl ¥ CUCTEMBI OPTaHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besyclioBHbIE M yCIOBHBIC
peduexcel. I'ymopanbHast peryinsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocCBs3p HEpPBHON M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedekc u pedaexropnas ayra. beaycioBHbIE U YCIOBHBIE pedIeKChI

5.2
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3ammrTa opranu3ma oT OosiesHed. MimmyHHas cucrtema venoBeka. Kietounsiii u
TYMOPJIbHBIA MMMYHHUTET. BpOXAEHHBINA, NPHOOPETEHHBI crenuduyecKuii
umMmyHuTeTr. Teopus  KJIOHaJIbHO-celeKTUBHOro uMMyHutera (IL.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru kpoBoobparienus. Pabora cepaia u e€ perynsuus

5.4

Jpixanue venoBeka. Juddysus razoB yepe3 MoBepXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4eioBeka. JlpIxaTenapHass MOBEPXHOCTh. Perymsamms  JbpIXaHUS.

JIpIxaTeabHbIe 00BEMBI

5.5

5.6

HI/IHleBapI/ITCJ'IBHaﬂ CHUCTEMaA 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_ICBapI/ITCJ'ILHBIC JKCIIC3hI. BHYTpI/IHOJ'IOCTHOC n BHYTPUKJICTOUYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkuuonupoBanue HeppoHa. OunbTpanus, cekpenus U 00paTHOE BCAChIBAaHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BblJeNeHUss. OOpa3oBaHre MOYH Y YellOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIC MBIIIOBI U KX pa60Ta.

CTpoeHMEe U TUITBI COEAMHEHUS KOCTEH

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

napBuHM3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.




JIBmokyne cuiiel 3Boionuu BUAoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppda 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTeTnyeckor teopuu sBomonuu (CTD). HelitpanbHas Teopus
sBomtor. CoBpeMEHHAas HBOJIOIMOHHAS OMOJOrHs. 3HAaYCHHE BOJIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHON KapTHUHBI MUPA

6.2

[Tonmynsuus Kak ayeMeHTapHas eauHuua 5BoytolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOoOOpa3usi U CTPYKTyphl Homyssiuuil. M3menenue
reHooHAa MOMYJISIMU KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (AKTOPHI  (IBMDKYIIME CHJIBI) OBOJIONUH. MyTalMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoOB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsanusx. OQdext
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIUIA: reorpagudeckas
(mpocTpaHcTBeHHas ), brnogoruyeckast (penpoyKTUBHas).

EctectBennbiii  orOOop — HampaBnsoomuid  dakrop sBomonud.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIKYIIMUW, CTAOMIU3UPYIOIIUN, pa3pbIBAIOIIUI
(mu3pynTuBHBI). [Tom0BOM 0TOOD.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpa3oBaHue Kak —pe3ynbTar
MUKposBotoru. M3omsamus — kiroueBoil ¢akrop BupooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYeCcKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIIIIOUIU3AIIHS,
rudpuansanys). JJMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBOMIOLIMOHHONW OMONOrMM B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHUs
OropazHooOpa3usi. MUKPOIBOIIONMS W KODBOJIOMHS TApPa3uTOB U HMX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTONYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI O0PHObI

C HeH
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Metoapl M3ydeHUsT MaKpOAIBOJIONUHU. [laleOHTONIOrHYeCKHe METONBI M3YyYCHHS
sBomonmu. [lepexonubie GopMbl 1 PUIIOTEHETUIECKHE PSABI OPTaHU3MOB.
buoreorpaduyeckue Meroapl uyueHus sBonrorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

OMOpHOJIOTHUECKHE U  CPABHUTEIBHO-MOP(OIIOTUUECKHE METOJbl H3yUYCHHS
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SBONIOUMU. ['€HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TOSBIICHUS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPraHbl.
PyaumentapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTH4YeCKWe  METOJIbl  W3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MyTaI[{ U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUMU. HeobpaTMMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUN

Hayunble runore3bl MNpPOUCXOXKIEHHMsSI JKU3HM Ha 3emiie. AOuoreHes H
naHcnepMus. JloHay4dHble PEACTAaBICHUS O 3apOKICHUH KU3HU (KPEALlIOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Boitouuu. [lmanerapHas (reosiornyeckas)
HBOJIOLMS. XUMHUECKas »JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYeCKUX
BemiectB u3 Heopranuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB u3 MoHoMepoB. KoanepBartnas runote3a A.M. Onapuna, rumnoresa
nepsuuHoro OynboHa JIk. XosgeitHa, reHetuueckas runoresa [. Mémnepa.
Pu6ozumer (T. Yex) u runoreza «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ uzyueHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxponomnorust u e€ Meronsl. OTHOCUTENbHAS M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHonOryUecKkas 1mKasua: 0HbI, Ipbl, HEPUOBL, JTTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBOJIONUA MeTabonm3ma. BO3HMKHOBEHHE TEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3eMJie COOOIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHOTHI.

[Tpoucxoxaenune 3yKapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpycoB. IlpouncxokieHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX T'pYyTIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pacrenuii. Bbixox pacrenuii Ha cyumry. IlosiBneHue CHOpOBBIX pacTeHUN U
3aBoeBaHne uMmHu cymHd. CemeHHble pacTeHus. lIpoucxokieHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl 3BOJIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMoOp(O3bI
KHUBOTHBIX. BeHnackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBrie XOproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS ITO3BOHOYHBIX.

[Tpoucxoxaenne ampuobuit u pentunuii. [IpoucxoxaeHNE MIICKOMHUTAOININX U




6.5

ntun. [lpuamun xmrodeBoro apomopdo3a. OcBoeHue OECHO3BOHOYHBIMU H
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeul, MpoTepo30i, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSHUE HA TA30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHl mpomuwioro. [Ipuuunsl u
CJIEJICTBUSI MacCOBBIX BhIMHpaHU. COBPEMEHHBII 3KOJIIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonel anTponosiornd. CraHOBIIEHUE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH ueroBeka. COBpeMEHHbIE HayUYHbIE TEOPUH.
CxoncTBO uenoBeKka C KUBOTHBIMH. CHCTEMATHYECKOE MOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsiMOX0oXxkaeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxymme cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAIbHEIE.
CooTHoueHrne ONOIOTHIECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIuM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE NIPEAKH JIIOJIEH.
UYenoBek  yMenbll, IEpBble  H3TOTOBICHUA OpyAudl  Tpyaa. UYenosek
MPSMOXOJSAIIMNA U TEpPBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. Yemorek
reiiienb0eprckuii — oOIUi NpeJoK HEeaHIepPTaTbCKOro YelloBeKa W YesloBeKa
pazymHOro. YenoBek HEaHAEPTAIBCKUM KaK BUJ JIIOJEH XOJOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpeneiaamMu AQpukH.

DOBONIOIUS COBPEMEHHOI'O ueloBeKka. EcTecTBeHHbBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTanMoHHbIH mporiecc U noaumopdusm. [lomynsinoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3pQGEKT OCHOBATENA» B MOMYJISAIMIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpuUajibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M ImyTu pacceneHHs 4elnoBeKa I10 IUIAHETE.
EaunctBo  dyenoBeueckux pac. HayuHas  HeCOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKAroIlel cpembl.
Bnusnue reorpaduyeckoit cpeasl M Apeiipa TeHOB Ha MOPQOJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Paznensl u 3agaun sxosorun. CBsi3b HKOJIOTUU C APYTUMH HayKaMHu.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUHU. MOHUTOPHUHT

OKPY’KaIOIIIECH CpeIbl: TOKAIbHBIN, pErHOHAILHBIN U TJI00aIbHBIN

Dkojoruueckre (akTopbl M 3aKOHOMEpHOCTH ux nedctBus. Knmaccuduxarms
JKOJIOTMUECKUX (PaKTOpOB: abMOTHYEeCKHEe, OWOTHYECKHE, aHTPOIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOrW4yeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, 0. JIu6ux). TonepantHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OpPraHU3MBI.

AbGuoTtndeckue ¢daktopel. CBeT Kak sKojoruyeckuii akrop. JleicTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIHEKTpa Ha OPraHu3Mbl. OKOJOTMYECKUE TIPYIIIbI
pacTeHMil M >KUBOTHBIX IO OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoanusm.

Temmepatypa kak skonormyeckuil cdakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBbI.

Bnaxxnocte kak okojoruuyeckuit ¢dakrop. [IpucrmocobneHust pacTteHHil K
NoJIepKaHuio BoxHoro Oamanca. Kimaccudukarusi pacTeHUil 1O OTHOIICHUIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YyIIHAs, IOYBEHHas,
rnyOuMHHas — MOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. (DPU3NKO-XUMHUYECKHE
OCOOCHHOCTH Cpell oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CpEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. IIpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHIM
KU3HU.

XKuznennnie Gopmbl opranusmoB. [loHsTHEe 0 ku3HEHHON (Qopme. Ku3HEHHbIE
(GbopMBI pacTeHMii: JepeBbs, KyCTapHUKU, KYyCTapHUYKH, MHOTOJIETHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckne daxTopbl. Buapl OMOTHYECKHUX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxXJeOHUYECTBO). Herpoduueckue
B3auMoOJeiicTBUs  (Tonmmueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN Ui CYLIECTBOBAHHS OPraHU3MOB B Cpele

oOHWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKJIFOUCHUA
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OKOJIOTUYECKHE XApPaKTCPUCTHUKU TTOIMYJIAINH. HOHYJ'IHHI/ISI Kak Ouoyiormueckas

cucrema. Poiib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OaphepOB U OCOOECHHOCTEH
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O6uosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI HOIMYJISIIHA.
OcHOBHbBIE TMOKa3aTeJM MOIMYJSIIMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLU.

Okojorudeckas CTpykTypa mnonyisuuu. OILleHKa YHCIEHHOCTH IONYJISLUH.
JluHaMuKa nomyJsiiuUA U €€ peryiisalus. bUOTMYEeCKuH MOTeHUMan IOITYJISLUN.
MognenupoBanue IOUHAMMKU — nomyssnuu. KpuBele pocTa  4YHCICHHOCTH
nonyisauuu. Kpusble BbDKMBaHMs. Peryisius 4YMCIEHHOCTH HOIYJISLMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCSAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKoymoryueckoil Hume Buaa. MectooOutaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatumHcona. Pa3zmepbl 3KonOruueckoin
Humy. [ToTeHnmanbHas U peaan3oBaHHAs HULIH.

Bun xak cucrema mnonynsuuid. Apeainbl BUIOB. Buipl M uX KU3HEHHbIE
CTpaTerMd.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

CoobmectBa opranu3MoB. buonenoz u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuoIleHO3e. JKocHcTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKUMOHAIBHBIE OJIOKM OPraHU3MOB B DKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peayueHTbl. Tpoduyeckue ypoBHu. Tpoduueckue menu u ceTH.
AbuoTtnueckue O0noku skocucteM. ITouBsl W mibl B 3kocucreMax. KpyroBopot
BEIIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHoBHbIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykuusa. DKOJIOTHYECKUE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHH.

HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOILIECTB — CyKueccuu. IlepBuuHble U
BTOPUYHBIE CYKLECCMM M HX MPUYUHBL. AHTpPONOI€HHbIE BO3JCHCTBUA Ha
cykueccun. KinnmakcHoe cooOuiectBo. buopaznoobpasue 1 monHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipuponsble 3KOCHCTEMBI. AHTPONOTE€HHBIE JKOCHCTEMBI. ATpPO’KOCHCTEMA.
ArporieHos. Paznnuns Mexxay aHTpONOT€HHBIMU U TIPUPOTHBIMU SKOCHUCTEMaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢ayna. CuHaHnTponu3anus ropoJiIckoi ¢ayHsl. buonorndeckoe u xo3siicTBeHHOE
3HA4YEHHE arpo’dKOCUCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHMS
OCHOBHBIX B3aMMOJIEHCTBUI OPraHU3MOB B SKOCHCTEMAX.

[Iepenoc 3Heprum M BEHIECTB MEXKIY CMEKHBIMU SKOCHCTEMAMH. Y CTOWYMBOCTh
OpraHM3MOB, TMONYJSAUUNA M D3KOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPOINIOT€HHBIX BO3CUCTBUN

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBasia XH3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  3KocucTeMbl.  Jl[nHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHME MHMKIBI (YrJiepoaa, a3o0Ta).
PurmuunOCTS siBCHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CyIIH: TyHAPA,
XBOWHBIC Jieca, CMCIIAHHBbIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHM, TPOIUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa u (QYHKIHS KHBBIX CHCTEM, OLIEHKAa MX PECYpCHOTrO MOTEHIMAIa U

6uochepHbIx QyHKIUN

DKOJIOTHYECKHe KPU3UCHl U MX MpHUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYyIIHOM cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJIHOM CpeJibl.
Oxpana BoaHBIX pecypcoB. Paspymienue nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
H3MmeHeHne KuMara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTENIBHBIM W KUBOTHBIM Mup. OxpanHa
PaCTUTENBHOTO M YKUBOTHOTO MHUpPa. OCHOBHBIC MPUHILHUIBI OXPAHBI TPUPOIBI.
Kpacubie xkauru. Ocobo oxpansembie mnpupoansie tepputopun (OOIIT).
Borannueckue casbl 1 300JJ0THYECKHUE TAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOTO PAa3BUTHsS YEJIOBEUECTBA M IPHUPOJIBI.
PanmionansHOe  MpUPONOMONIB30BAaHUE M COXPAaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin




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

* buonorusi. buonmornueckue cucremsl U Tiporiecchl; 10 kiace. yrimyOiaeHHoe
oOyuenne TepemoB A.B., Ilerpocosa P.A. O611ecTBO ¢ OrpaHUYEHHON
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

* buonorus. buonoruueckue cuctemsl u npoiieccsl; 10 kiace. yriayOiaeHHOe

oOyuenue. TepemoB A.B., IletpocoBa P.A. OG1iecTBO ¢ OrpaHUYEHHOM

oTBeTCTBEHHOCTHIO « 1Ol MHEMO3MHA»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






