['ocynapcTBeHHOE O0KETHOE 001Ie00pa3oBaTebHOe yupexkaeane Camapckoi
obnacTu cpeanss obmeoOpa3oBaTeabHas MIKOIA C. Y 3I0KOBO MyHHUITUITATIBHOTO paiioHa
CraBpononbsckuil Camapckoid 00JIacTH.

PACCMOTPEHA COI''TACOBAHA YTBEPX/IEHA
Ha 3acenanun MO 3amecturens qupekropa  HAupekrop I'BOY COLU
yuntenein EMII Aynesa A.T. C. Y3I0KOBO

bespsanosa T.1O.
[Tpuka3z Ne77/1-O
Ot 25.08.2026

C=RU, OU="gupekTop ",
O="T'BOY COLl
C.Y310K0BO ",
CN=Bbe3sbsHoBa T.10O.,
E=cu_uzyuk_stv@63edu.ru

00af 87df 158c56bc90
’ ‘ 2026.08.27 10:02:49+04'00'

PABOYAS IPOTPAMMA
(ID 10195356)

yueOHoro npeamera «buosiorus. YriyoeHHbIH YPOBEHb)

st ooyyatrormumxest 10 —11 kiaccos

c.Y3okoBo, 2026



MOSACHUTEJBHASA 3AIINCKA

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

Cornacao monoxenussiMm ®I'OC COO mnpodunbHbie y4eOHBIE MPEIMETHI,
u3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, SBISIIOTCA criocoOoM auddepeHnmanuu
oOy4eHHs] Ha YPOBHE CpEIHEro oO0Iiero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEAHUM OOIIUM, CpPEIHUM
po(ecCHOHANTLHBIM M BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaXIblid U3 dTHUX
y4EOHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE pPELICHUE
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 UJIM BOCHHBIM JI€JIOM.

[Iporpamma mo ydeOHOMYy mnpenMery «buonorus» ma€t mpeicTaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mnpenmera «buosnorus» Ha yriayOnéHHOM
YPOBHE, OnpeesseT 00s13aTeIbHoe (MHBAPUAHTHOE) MIPEIMETHOE CO/IEpIKAHUE, €r0
CTPYKTYpUpOBaHME IO pa3feiaM M TeMmaM, paclpelelieHde T0 KiaccaM,
PEKOMEHAYET TOCJIEeIOBATEIbHOCTh H3YUEHMs y4eOHOro Marepuaja ¢ ydeéToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuatomuxcsi. B mporpamme 10 Ouonoruu
peann30BaH TMPUHIUIN TMPEEMCTBEHHOCTH C HU3y4YeHHEM OWOJIOTUM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HAa  MOCJHEAYyIOlIee  pa3BUTHE  OMOJIOTMYECKUX  3HAHUMH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM o00Opasze >KHU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUs K OKpyKaromied mnpupoaHou cpeae. B
nporpaMMme Mo OHMOJIOTHU TakkKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peanuzanuu  TpedboBanuit PIOC COO Kk MIaHUPYyEMbIM
JUYHOCTHBIM, METAlpEeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHUS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTHUYECKOTO O0O0pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oOmero oopa3zoBaHus
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, OMOTEXHOJIOTHH, SBOJTIOLUOHHOIO YYEHUS 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 COACpKaHUS COCTABISAECT CHCTEMa
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 yriyojeHbl OWMOJIOTMUECKHE 3HaHMS O pPaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanuss OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeametry "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUMOHHBIA MOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEeHUsi OMOJIOTMYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrMH, SMOpPUOJIOTUH 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 y4eHHUE 0 Ouocdepe.

VYuebnsiii npeamer «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOCHUE
o0yJaroIuMHUCcs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3vM M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, OISy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJarouuxcs K OHOJIOTMH 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 PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIEM.

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



OpraHM3allMd >KUBBIX CHCTEM pPAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMHU HMHTEpECa K OMpPEeNEHHON o0nacTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHuss yuyeOHoro nmnpeamera «buomorus» Ha
yrayO0aEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIETYIOUINX 3a1a4:

OCBOEHHUE OOYYArOIMIMMHUCA CHUCTEMBbI OMOJOTUYECKUX 3HAHUUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAapPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSX OMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, TOMYJIAIHNS, BUA, OMOTE0IIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJIaMUd  OMOJIOTUYECKHX HayK (MOJEKYJSIpHOU U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CeJICKUMH, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOIHUH,
DKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHU B JlabopaTtopu U B npupoae (HaOmojeHHe, H3MEpEeHHe,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJICHUE OOYyYarOUIMMUCS YMEHHUSIMHU: CaMOCTOSTEIbHO HaXOIWTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYH0 HH(POPMALIMIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOIIICHUIO K OKpYXKalIleld NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATh  MEpbI
nporIakTUKU WHGEKITMOHHBIX 3a00JIeBaHUl, MpaBUiia OBEACHUS B MPUPOJIEC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHSA B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4arouIMXxcsl MHTEIUIEKTyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B MpOlECCE 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITHSIMA M COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOJI0JoTueH
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHus] OMOJIOTHYECKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;

BOCIHUTAaHUE Yy O0YyYaIOIMXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
IIEJIOM M K OTJICJTLHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TOBEICHUS B MPHUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAILHOM
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;

CO3JaHWe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOyYarOIUMHUCS
VHIMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayouemMy npo(ecCHOHaIbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMHU PETHOHA.

OO0111ee YMCII0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTUU Ha yTiyOJIeHHOM
YPOBHE CpeIHETo 00Imero oopasoanus, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OUOJIOTUU
OCYIIECTBJISIETCS. ¢ YYETOM CHElU(UKU €ro COJIepKaHHUs W HaNpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM yCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHHWE JTA0OpPATOPHBIX M MpaKTHUYECKUX paboT. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCS y4YUTEJIeM Ha OCHOBE HUMEIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:kaHue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas UcTopus pa3BUTHS
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAJHBIE KW TMOUCKOBBIE HAy4YHBIE HCCICIOBAaHUS B
OMOJIOTHH.

3HayeHue OWoJoruu B ()OPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIBHOCTA YEJIOBEKA: MEIULHNHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

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

Tabmuiel 1 cxembl: «CBsI3b OMOJOTHM C JIPYTMMH HaykamMm», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CJIOXKHOCTh W YHOPSJOYECHHOCTh CTPYKTYPbI, OTKPBITOCTb, CaMOOPraHU3allus,
CaMOBOCIIPOU3BEIECHUE, PA3APAKUMOCTb, USMEHYUBOCTb, POCT U PA3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCHUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cucremax. OCHOBHBIC MpH3HAKK KUBOro. JKu3Hb Kak (opma CyIICCTBOBAHHS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne >kuBBIX cucTteM. Meroasl Ouosiorndeckoir Hayku. HaOmroneHnwue,
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 Oumosormueckux maHHBIX. OIlEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



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

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. HlneiaeH, P. BupxoB). OCHOBHbIC MOJIOKEHUS COBPEMEHHOW KJIETOUYHOM
TEOPUHU.

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

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTUSA METOLOB MUKPOCKOIIUI.

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

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

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEAareHTra, y4acTUE B CTPYKTyPUPOBaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
posb. 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. Knaccuduxamus  Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBA. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKHX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKJIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxxaenue u ouosnornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

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

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

JleMoHCTpauumn

[Toptpetsr: JI. ITomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

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

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MOJIeKyJbl BOJb», «BemecrBa B cocraBe opranu3MoBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O06opynoBaHue: XMMUYECKas MOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIIBIO KaYECTBEHHBIX
peaKIuii».

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

Tema 5. CTpoenue u GQyHKUNH KJIETKH

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



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

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'O0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paroruTo3. Jk3o1uTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

[uromnasma. [{uro3ons. [utockener. JIBuxkenue muromiazMbl. OpraHouIbI
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOECHHE U (PYHKIMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbId)  SHAOIUIA3MATHYECKUU
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kietounslii cok. Typrop.

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

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmei. MBbIILIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne W JBWKEHUE JKTYTUKOB W pecHUYeK. MHUKpOTpyOOUKu
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpoQuUIAMEHMamMu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0enKOBBIM MaTpuKc. [IpocTpaHCTBEHHOE pacIONOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoepmbiil
Mparcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTETBHOM, JKUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

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

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue II1a3MoNIM3a W JAEIUIA3MOJU3a 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 W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXaHHU3M JICUCTBHUS.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHblll pomocunmes y baxmepuii. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpoB
Ha CKOpPOCTh (poTOoCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

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

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. PO MUTOXOHIpUI B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszwl. llpeuMyliecTBa a’poOHOTO MyTHU
oOMEeHa BeIecTB mepes aHadpOOHBIM. DPHEKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «Ctpoenue hpepMeHTa», « XEMOCHHTE3Y.

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

JlaGopaTropnass  padora «lV3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUNAPAUICIBHOCTb, 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
onocuHTese Oenka.

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

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHHe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

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

Buoungopmamuka: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonocuu 6 ouonozuu u meouyute.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co31aHue MOJIEIA 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
MOCTCUHTETHUECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3BI.

Martpuunbii cunres JIHK — perumkanwma. [Ipunnuner permmkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIl. JIUIJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

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

Perymamuss mutotndeckoro nmkiaa kietku. [Iporpammupyemas kineTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ouourgopmamuyeckue mooenu (yHKYUOHUPOBAHUsL KIeMKU.

JleMmoHCTpauumn

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

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

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

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  CTpPOEHUS U JKU3HENCSITCIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraoB. Opranusm kak exuHoe uenoe. ['omeocras.

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

TkaHU JKMBOTHBIX M YE€JIOBEKA. THWIBI KUBOTHBIX TKAaHEW: JIHUTEIMAJIbHAL,
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 KMBOTHBIX U yeaoBeKa. DyHKIMU OPraHOB U CUCTEM OPIaHOB.

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

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, 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
MHUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIutaHune >XKMBOTHBIX. BHyTpuUIIONIOCTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe apixanue. JlpIxarenbHasi 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. Perynsanus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT 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 Bakyoau. Opransl BblaeneHus. @OunbpTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHON cUCTEMaMU. Boinenenue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne m (yHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNEe MOYH Y YETIOBEKA.

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

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHEIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-ceJleKTUBHOro umMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHl OpraHu3MoB. Posb BpoxkIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte u®  perynsiuuss 'y OpraHu3sMoB. Pazapaxumocts y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaXxuMoCTb U peryisimus y
pacteHuii. PocToBbIe BenecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryjsinus y XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KMBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanbpHas peryisinus W 3HIOKPUHHAs CUCTEMa >KUBOTHBIX M YEJIOBEKa.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runodusapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupl u cxembl: «OIHOKJIETOUHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHne JNUCTOBOM IUIACTUHKWY», «TKaHU KUBOTHBIX», «CKEJNET 4enoBEKay,
«IImmeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas CcUCTEMay, «DHAOKPUHHAs cucTeMa», «CTpOCHHE MBIIIIIbIY,
«Ammynurer»,  «KuiiedyHononoctHeie», «CxemMa  NHUTaHUS  PACTECHUI,

«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
MJIEKOTTUTaomuX», «HepBHas cuctema uenoBekay», «Pediexcey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE NpenapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHns Kpaxmaina U OeKoB Mo 1eicTBUEM (epMEHTOB, 000pYI0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3yueHue TKaHEe paCTCHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

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

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

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

[TomoBoe paszmuHoxkeHue. [lomoBble KieTKH, WM 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). DMOPHOJIOTUsl — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3aknazka IUTaHAa CTPOEHMSI JKMBOTHOTO KaK pe3yslbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wMeramopdo3oM y O€CMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buHoJIOrnyeckoe 3HAYCHHE TMPSMOr0 W HEMPSIMOTo



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [lepropl oHTOreHe3a uenoBeka. CTapeHue u CMepTh 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[BoiiHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

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

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenaparbl SUIEKICTOK H
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

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

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

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu.

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

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

OCHOBHbBIE TEHETUYECKHUE TMOHITUS U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIE MPU3HAKUA, JOMUHAHTHBIA WU PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.



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

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

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

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unore3a 4yucToThl raMer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCHUMOIO
HacleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUS.

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

['eHeTuka nosia. XpOMOCOMHBIN MEXAHU3M OIpPEAEIEHUs Moia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBbIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (DYHKLIHMA.
['eneTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35WH
— 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 BTOpO# 3akoHbsl Mennemns», «Tpetuii 3akoH
MeHnnens», «AHanu3upymrouniee CckpeluBanue», «HemomHoe TOMUHUpPOBaHHEY,
«CrierieHHOE HAcJIeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajljIenu3M», «B3anuMoaecTBUE TEHOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

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

IIpakTnueckass pab6ora  «M3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBCHHAs M HACJICICTBCHHAS.

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

['eHoTHNIMYECKAss N3MEHUMBOCTh. CBOMCTBA FT€HOTUIIMYCCKON M3MEHUUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3HOo00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIUIa3MaTHYeckue myTtanuuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuud. MyTareHbl W WX BIUSHUE Ha OpPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSCHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

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

Tabmuet u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnonotBopeHuey, «I eHeTnueckue 3a00€BaHUS YeTOBEKa», « Buabl myTaruii.



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

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psifa U
BapUALMOHHON KPUBOWY.

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBBIH, IIMTOr€HETUYECKU, MOIMYJIALIUMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a0051€BaHus YelloBeKa. [ eHHbIE 1 XpPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueCckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». ITUUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

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

JeMmoHcTpanuu

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

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTuKanust W CeJEKUUs. 3apoKICHUE CEIEKIHMU W JOMECTHUKAIUU.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHUil. Ponb cenekuuu 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 oMoIIbIo aHanu3a JJHK.

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



dbopm opranm3moB. Vcrmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxogHoro Matepuana st CEIeKIUH.

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

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

JleMoHCTpauun

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pAa3usi KyJIbTYpPHBIX
pacTeHu», «3aKOH TOMOJIOTMYECKUX PSAO0B B HACICICTBEHHOW HU3MEHUYMBOCTHY,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

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

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IIpakTueckas padora «lIpuBnBKa pacTeHUI».

Ikckypcusi «OCHOBHBIE METOJbl U JIOCTHKCHHS CEJICKIMHW PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHos0orust ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEeKThI, HCHOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBbI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TOMyYeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOJENHE. Mukpoouonornyeckuii cunre3. OOBEKTb MHUKPOOMOJIOTHUYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMI U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUIECKUE Ty TH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Mcnonvszosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

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

Menununckue ouotexHonoruu. [loctrenomuas mudpoas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkunonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KileTounas nuxxeHepus», «I eHHass HHXKEHEPUD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHUH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

J{Broky1ye cuiibl 3BOTOIIUK BUAO0B 110 Y. JlapBuHY (BBICOKass HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJIEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckor Tteopun dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHOW T€OPUH B POPMUPOBAHUM ECTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpauU

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

Tabmuubr u cxembl: «Cucrema »xuBoil mnpuponbl (mo K. Jlunuewo)»,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
MPUCHOCOOJIEHU y pacTeHuii u KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nmytemectsus Y. lapsunay, «Haxonku Y. lapsunay, «Dopmbl 60psObI
3a cymecTtBoBaHue», «llopoabl romybeit», «MHorooOpasue KylabTYpHBIX (GopM
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 KaKk 3JIeMEeHTapHas eIMHHIA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiinuid. V3meHeHue
reHo()oH/a TOMYyJSILIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (ABMXKYIIHME CHJIbI) HBOIIONMH. MyTallMOHHBIN
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymamusx. Oddexr
ocHOBaTensd. Iggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyssIuii:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT00Op — HampaBiswiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  O0TOOpa:  JBWXKYIIMHA, CTAOMIM3UPYIOMIMKA,  pa3phIBAIOLIUI
(nm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIIOLUU.
Bo3HukHOBeHHME ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocobsieHnit y opraHu3mMoB: MOp(OIOrH4ecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHune Kak pe3yiabTaT
MUKpPOAIBONIOIMHU. M3omsmus — kimoueBor ¢dakTop BupooOpazoBanus. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



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

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONM OWONOTMM B pa3pabOTKE HAYYHBIX METOJI0B
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

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

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/Ipmwkymine
CWJIbl HBOJIIOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJIALHMA ceBaHCKOU (openny,
«['eorpauueckass W30JSALUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
Jaypckoi», «IlomynsnuoHHbIE BOJIHBI YACIEHHOCTH XUITHUKOB U XKEPTBY», «CxeMa
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpuanbHelii MenaHnu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonornueckue aaantauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupozae», «CrnocoObl Bugo0OpazoBanus», «l'eorpaguueckoe BUA00Opa3oBaHHUE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnnouasl pacteHuit», «KamycrHo-peneunbiii ruOpu.

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

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUI».

JlaGopaTtopnass  pa6ora  «llpucmocoOneHuss  OpraHu3smMOB UM UX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

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

Tema 3. Makpo3BoIIOLINS U €€ Pe3yJIbTaThl

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

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpBl U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obmactu 3emiau. Bumbi-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
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
ABOJIIOLIU Y.

JleMoHCTpauun

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

Tabmunpl U cxeMbl: « OUIOTEHETUYECKUI P JIOMIAIN», «ApPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punnodutey,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHATOTMYHBIE OpraHbDy, «PyIHUMEHTHI,
«ATaBU3MB», «XpOMOCOMHBIE HAOOpbI 4YeJlOBeKa W IuMIaH3e», «lnaBHbIE
HaIIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

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

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

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

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLIHAH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnosmMepoB u3 MoHomepoB. Koarmepsatnas rumnoresa 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 Meroawsl €€ u3ydeHus. VIckomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOCUTENbHAasE U aOCOIIOTHAs
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbL, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHnueckor »HBoaOnMU. [losgBieHne u 3BOTOLUA
MEPBBIX KJIETOK. DBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne 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 uMH cymu. CemeHHble pacTeHus. [IponcxoxaeHue NIBETKOBBIX
pPaCTCHUMN.

OCHOBHBIEC ATalbl ABOJIONUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. [IpoucxoxaeHne MIEKONUTAIOWUX 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
reoJornyeckux mnpoieccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHsI U BJIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHl.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6nopazHooOpas3us 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, k. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoouUM», «l'eoxpoHoOrMYecKass  IIKaliay,
«HadanpHble 3Tanbl OPraHUYECcKOr IBOTIONUNY», «Cxema 00pa3oBaHUSI DYKapHUOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosel  pacTeHuil», «PunHmOGUTE), «OIHOKIETOYHBIE BOJIOPOCINY,
«MHoOTrOoKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenus», «Opranbl I[BETKOBBIX pacTeHU», «(Cxema pa3BUTUSA >KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBO/IHBIEY,



«IIpecmbikaromuecsy», «lItnusyy, «Muekonuraromue», «Pa3Buthe XuzHuU B
apXeucKou spe», «Pa3BuTHE )XKU3HU B MPOTEPO30MCKON dpen, «Pa3BuTue Ku3HH 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 IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UIJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

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

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

IIpakTnueckass padora «M3ydyeHue O0COOEHHOCTEH CTPOCHUSI pacCTEHUI
Pa3HBIX OTAEIIOBY.

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

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

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

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHe roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

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

OcHOBHBIE CTaAUM aHTpororeHe3a. PanHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JroJel. YeroBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. UenoBeKk NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIOIEU
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil —  0o0OmME  MpeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YelmoBeK HEaHAEePTAIbCKUN
KakK BHJ JIFOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHME KOHTHMHEHTOB 3a mpeneinamMu AQpuki.
[TameoreHeTrka 1 NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOp B MOMYJISILIUSIX
yenoBeka. MyTanvoHHBINH Tiporiece u moiauMopdusM. [lomysiuoHHbIE 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). BpemMs u myTu paccelieHHs 4YelnOoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTH  pacU3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexaucuviiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHUS U MAaJCOaHTPOMNOJIOTHUS
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: «MeTolIbl aHTPONOJIOTUIY, «['0JI0OBHOI MO3T YenoBeKay,
«YenoBekooOpa3Hbie 00€3bsHBD, «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IPEBO  4YEIOBEKa», «ABcTpainonutTek», «UYenoBek  ymenwli», «YenoBek
MPSIMOXOAIINI, «JleHuCOBCKUM dyenoBek» «Heanaepranbubny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNHU YEJIOBEKa», «Packl UeoBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJIEUCKUMM CIOKETaMHM TMPOUCXOXKICHUS 4YeJIOBEKa,
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 «lV3yueHne OCOOEHHOCTEW CTpPOEHUS 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 3kosoruu B Tpynax A. ['ymGonbara, K. @. Pynbe,
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:
npupojHbie U JabopartopHbie. MojenupoBaHue B OKOJOTUA. MOHUTOPHHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEJIECHUS.

JleMoHCTpanun

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

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

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEUCTBUS 3KoJornueckux Qakropos. IIpaBuino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil dakrtop. JleiicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX IIO OTHOIICHHIO K cBeTy. CHUTHaJIbHAas poJIb CBETA.
doTonepruoausM.

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

Bnaxnocth kak skonorumdyeckuid daktop. Ilpucrnocobnenuss pacteHuii K
HoJIIepKaHuIo0 BoJHOTo OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
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. [loHsiTme o0 JKU3HEHHON dopme.
XKuznennole POpMBbI pacTeHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



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

buotnueckune bakTopsI. Bunpr  OMOTHMYECKHMX  B3aMMOJCHCTBUI:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJECUCTBUM JUIsl CYLIECTBOBAaHUS OpPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxembl: «2konorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeninokpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIEY», «DU3MOJOTHUUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHus, «XuimHudectBoy, «llapasutuzm», «Koukypenmus», «CuMOU03»,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIMU TEIJIOJIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJJIEKIIMHA >KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpelax,
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 PA3JIMYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSTHUAIO CBETA».

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIAMH

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



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

Dkosioruyeckas CTpykrypa nomyiasiuuud. OneHKa YUCIAEHHOCTU MOIYJISLHY.
JvHaMmuka momnyiasiuuu U €€ peryysiius. bHOTHYeCcKHi MOTEHUHAN MOIMYJISLIUU.
MopaenupoBaHue JUHAMUKU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

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

Bun kak cucrema nomynsuuid. Apeansl BAIOB. BHIBI M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

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

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

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

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOienusi ceMsH  pacTeHHd K
PacCCeNICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

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

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

OcHOBHbIE  TIOKa3aTelau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPAMUIbI YK CEN, OMOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykiieccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTpPOIOIEHHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcunoe coobiectBo. bropasnoobpasue u moaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



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

AHTPOTIOTEHHBIE HIKOCUCTEMBI. ATpPOIKOCHUCTEMA. ATpOIeH03. Paszmuuus
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 (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 6 yHKYUOHUposanuu 3Kkocucmem. IlepeHoC SHEPTUU U BEIIECCTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCmBUs.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

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

HIMPOKOJIUCTBEHHOTO JIECay», «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IPYIIbl OPTAaHU3MOB B 3KOCUCTEME», «KpyroBOopoT BEIIECTB B JKOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Mocie
noxapa», «9Kocucrema 03epay, «ArpoueHo3», «KpyroBopor BEmIECTB M MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypObosKocucTeM.

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

IIpakTnueckas padora «/3yuenue u onucanre ypo03KOCUCTEMBD».

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

IKCKYpcHs «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJ0JIbHBIN WM TIOMMEHHBIN JIyT, 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
CyIlleCTBOBaJIa >kKM3Hb. Pa3BuTHe npejacrtaBieHuii 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
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUUHOCTh sIBIEHUMN
B Omocdepe.

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

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

JlemoHcTpanuu

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

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

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 cpenbl. OxpaHa BOJIHBIX pecypcoB. Paspymenne mnousbl. 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 oxpaHsembie npupojansie Ttepputopuu (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W IMPUPOJIBI.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE MOCIIEICTBHUS.

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



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

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsisHeHue 1mouBb, «llapHukoBbit  3ddext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoi KHUTH perHOHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCsT TPOrpaMM CpeaHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBHIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpPEACNICHUIO, Haluuue Mmomusayuu K OOydeHHIO  OuoJIorHH,
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 YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA U
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 ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIUKA O0YYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TO3HABATEIIBHBIX 3a/]a4, BHITIOJHEHUU
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 YOSKICHUSIMHU, KyIbTYPHBIMH IIEHHOCTSIMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

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

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHou, ropmoctn 3a CBOM Kpad, CBOIO PoauHy, CBOHM S3BIK M KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHUCKUX YUYEHBIX B CTAaHOBJICHHE W
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 OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUECHTHUPYSICh HA MOPATHbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

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 CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, 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 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIINUX 30POBBIO U KU3HU JIFOJICH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

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

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJIOTMYECKOM M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp OyAymed mnpodeccud U Peanr30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIIeCTBOBAHMS;

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

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpPETaeMble 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  HEMNpUITUE JIEUCTBHM, NPUHOCAIIMX BpEd  OKPYXKaKOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBA
B3aMMO/ICHCTBUSI MEXKTy JIFOJIbMU U TIO3HAHUS MUPA;

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
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuru mpodieM
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
YEeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHusT  mepexoja K  yCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAJILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWUOJOTHYECKUX 3HAHMM B MEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh TMOJIydaeMble 3HAaHMS [JIs1 aHajiu3a |
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUpPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOYCHHUSI HAa OCHOBE HAayyHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh U  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}01111/1xc;1
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, TUIIOTC3d, 3dKOHOMCPHOCTDL, 3aKOH, TCOPHU:I,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJIbHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYyHKIIMOHATHHON
TPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXCs; CIOCOOHOCTD
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

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

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHusi y oOyuwaromerocss OyayT cQOpMUpPOBaHbl I103HABATEIbHbBIE
yHHUBEpCcaJbHble yueOHbIE JEMCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEUCTBUS, pEryJsITUBHbIE YHHUBEpPCAlbHbIE YUYEOHbIE JEWUCTBUS, COBMECTHas
NEeATEIbHOCTb.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHETO OOIIETo
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

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

UCIIOJIB30BaTh NPHU OCBOCHHM 3HAHMM NPUEMBI JIOTMYECKOIO MBIIIJICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

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

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

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

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



TAaKK€  NPOTUBOPEYMI  PA3HOrO  pOJAA,  BBIIBIEHHBIX B PAa3JIMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

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

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATEIBHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIHHOCTH,
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 HHTEpPHpPETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHHI0 B Y4YEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYJIUpPOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE pEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LIEJIEHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOO0B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

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 3a/1a4H, AOIMYCKAIOIINE aTbTEPHATUBHBIE PELICHUSI.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIu3upOBaTh



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

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpMaIUKM, HEOOXOIUMOM JIJIsl BBIMOJHEHUS YYCOHBIX
3aad;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIBb30BaHUS PA3IMUHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TMPEACTABICHUS
ounosiorunyeckor nHpopmaruu (CxeMbl, TpaguKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Ipyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBISITH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, 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
JIMaJiora Wi JTUCKYCCHUH);

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

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOCH, MPOSIBIATh YBAKUTEIHHOE OTHOIIECHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMUMATh M HCIIOJL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHIAMBHUIYAJTbHON
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BO3MOKHOCTEH KaXI0T0 WieHA KOJIJICKTHBA,;



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

OLICHMBATh KayeCTBO CBOEr0 BKJIAaJa M KaXIOI0 yYaCTHHKAa KOMaH[bl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPaXKEHHUE, ObITh MHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

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

BBIOMpAaTh HAa OCHOBE OHWOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
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 3aJ]aul B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JINYHBIX MPEANOUYTCHUIH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TIOBBIIATH CBOM 00pa30OBaTENbHBIN H
KYJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PpPE3YJIbTATOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



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

3) npuHsTHE Ceds U IPYIrUX:

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 YeIOBeKa.

IHNPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pPE3YNBTATBl OCBOCHMS COJEPKAHHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npoduibHOoro  oOydeHust  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cnenuuyeckue st OMOJIOTUM HAYYHbIC 3HAHUS, YMEHHUS U CTIOCOOBI JEHCTBUH 110
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
roJlaM U3y4eHusl.

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

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHICHUU MPoOJeM  palMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi U TPOUCXOXKICHUS  KYJbTYPHBIX  pPAcCTEHHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), HNPUHLIHIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHUE,
HaOJII0/IeHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHUCIE
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 BEIIECTB (METa0OIM3M), MPEBPAILICHUSI YHEPTUU, OpPOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJIHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M MX (PYHKIMSIMH, 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 BBISABIATH OTJIMYHUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHUCIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

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

yMEHHE peniaTh OMOJIOTUYECKUE 33]Ja4H, BBISBISATH MPUUNHHO-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 pabote ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb WCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThI U A€NIaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMOM Ha 0a3ze IIKOJBHBIX HAay4HBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

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



yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccCHoHaTbHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEIBCKOTO XO3SIICTBA, MUILEBOW MPOMBIIUICHHOCTH, YIUIYOJIsTh MO3HABATEIbHbBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOCHUsI yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

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

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

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

YMEHHE BBIJICTSATh CYIICCTBEHHBIC TMPU3HAKU: BHJAOB, OHOTC€OIICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOMIETO, IBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONUN HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeOBaHUsI HAMPABICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aUMOCBS3UM MEXKIYy TMPOIECCAMH IBOJIOINH,
JBIDKYIIMME CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHUs, aOUOTUYECKUX U OMOTHYECKHUX



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

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJIOTHYECKYO
TEPMUHOJIOTHIO M CHMBOJIMKY /I JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKHX pac, HEOOXOMWMOCTH COXPAHCHHS MHOT000pa3us BHIOB W
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

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

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIUpPYs IeJIb HCCIEIOBAaHUSA, AHAIM3UPOBATH IOJyUYEHHBIE
pE3yNbTaThl U ICNIaTh BEIBOBL;

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

yMEHHUE OIEHWBATh THIIOTE3bI M TCOPUH O TIPOUCXOXKICHNH JKU3HH, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, TIPUPOIOTIONIB30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHHU3AIUAX CPEAHETrOo MpodeCcCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/aesioB U TeM (uudposbie)
Ne n/m Kontpoabnsie | IlpakTuueckue
NpOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble cucTEeMBI U UX U3YUYCHHE
3 buonorus kinetku 0.5
4 XuMUYecKasi OpraHu3aIusl KICTKH 10
3) Crpoenne U QyHKIUH KICTKH 8
6 OOMeEH BelIeCTB U NMPEBPAICHUE SHEPTUU B 9 1
KIIETKE
; Hacnencreennas nungopmanus u 9 05
peanuzanus e€ B KIETKe
JKU3HEHHBIN [IUKIT KIETKA 6 1
9 CrpoeHune 1 pyHKIMHU OpraHU3MOB 17 1.5
10 Pa3mHOMXkeHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJICICTBEHHOCTH U ) 05
W3MEHUYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 6 1
14 I'eHeTnka yenoBeka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buotexHonorus u cHHTETHYECKast OMOJIOTHSI 4
17 PezepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrposbusie | IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 3apoxIeHue U Pa3BUTHE IBOTIOIIMOHHBIX 4
IpeJCTaBICHUN B ONOJIOTHH
2 MukposBontonus U €€ pe3ynbTaTsl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTATHI 6
[IpoucxoxxaeHne u pa3BUTHE KU3HHA HA
4 p A P 15 1.5
3emiie
5 [IpoucxoxaeHune yeaoBeKa — aHTPOIIOTeHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpenou
7 OpraHu3msl U cpefia 0OuTaHus 1.5
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 0.5
DKosorus coolIecTB. DKOJIOTHIECKUE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rimobanpHas sxocucTemMa
11 UYenoBek U OKpy:Karolas cpena
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThbI

IpakTuyeckue
padoThbI

Jlara
U3YYEeHUS

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

buonorus kak KoMIjaeKcHas HayKa 1 Kak
4aCTb COBPEMCHHOI'O O6H.[€CTBa

JKuBbIE CHCTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )XKUBbIX CUCTCM

I/ICTOpI/IH OTKPBITHUA U U3YUCHUS KIICTKH.
Knerounas TCOPpHA

Meroasl MOJIEKYJIAPHON U KJIETOYHON
6uosoruu. [IpakTnueckas padora
«M3y4yeHne MeTo/10B KJIETOYHOH OMOJIOTHH
(xpomatorpadus, snextpodopes,
muddepennmranbHoe NeHTpUdyTrupoBaHue,
[T1IP)»

0.5

XUMHUYECKUN COCTAB KJIETKHA

MI/IHepaJ'H)HBIe BEUICCTBA KJIICTKHU, UX
Ouosoruyeckas poib

Opranudeckue BeIecTBa KJIETKH — OEJKH.

JlabopaTtopHas pabota «OO0Hapyx)eHHE
OCJIKOB C MIOMOIIHI0 KAa4€CTBEHHBIX
peaxkuuii»

0.5

CsoiicTBa, knaccudukanus 1 GyHKIUN
0eJKoB




OpFaHI/I‘ICCKI/IC B€IICCTBA KJICTKHU —

10
YTJIEBOABI

1 Opranuyeckue BellecTBa KIETKH —

TN B
Hyxkneunossie kuciorsl. JIHK u PHK.

12 JIaGoparopHas pabota «MccnenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3/IMYHbIX OPraHU3MOBY

13 Crpoenne u pynkuun ATO. pyrue
nykieosunrpudocdarsr (HTD)

14 CexBenupoBanue JIHK. Meroabt
TC€HOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHUKH

15 MeTob1 CTPYKTYpHOI OHOIOTHH

16 Tune! knerok. [Ipokapuornyeckas kieTka
CrtpoeHnue 3yKapruOoTHYECKON KIIETKH.

17 [IpakTnueckas padbora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTKH
OnHoMeMOpaHHbIE OPTraHOU/ bl KJIETKH.

19 [IpakTuueckas pabora «M3yuenue 05
JIBYDKEHUS LIUTOIIa3Mbl B PACTUTENBHBIX
KJIETKaX»

[TomyaBTOHOMHBIE OPTaHOM/IbI KIICTKH:

20 MUTOXOHAPHUH, TuTacTH bl JlabopaTtopHas 0.5
pabota «MccienoBanue niaa3Mosan3a u '
JIeTIIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)»

21 HememOpaHHbIe OpraHOU/IbI KIETKH

22 Crpoenue u GyHKUIUH s1pa




23

CpaBHHTENBbHAS XapaKTEPUCTHUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHHsI KIIETOK Pa3InYHbBIX
OpPTraHU3MOB»

0.5

24

AccuMUIISILMS U IUCCUMMIIALMS — JIBE
CTOpOHBI MeTabou3Ma. Turmbl oOMeHa
BemiectB. Jlaboparopuas pabora
«M3ydyeHne KaTaIuTH4eCKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTaJias3bl)»

25

@epMEHTaTUBHBIN XapaKTep PeakLui
KJIETOYHOT0 MeTabosin3ma. JlabopaTopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
paclLeIIeHHs] IEPOKCHUIa BOLOPOA B
PaCTUTENBHBIX U KUBOTHBIX KIETKAX»

0.5

26

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunres

29

Xemocunres. JlaboparopHas paboTa
«CpaBHeHHe npolieccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIe OpraHu3Mbl. Buasl OposkeHus.
JlabopaTtopHas pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U JBIXaHUS

31

AdpOoOHBIE OPraHU3MBbl. JTaIb
SHEPreTHYECKOro oOMeHa. DHeprus
MeMOPaHHOTO TPaJMeHTa MPOTOHOB.
Cunte3 AT®: Pabora nporonnoit ATD-




CHHTAa3bI

O060011eHre ¥ cucTeMaTH3alus 3HaHUH 110
Teme "OOMeH BeIecTB U MpeBpaIlcHre

32 sHeprud B kieTke" / KonTpoasHas padora
o Teme "OOMEH BeIeCTB U MPEeBpaIlCHUE
SHEpPrUM B KiIeTKe"

33 Peakiium MaTpuyHOTrO CHHTE3a

34 Tpanckpunuus — MatpuuHbii cuate3 PHK

35 Tpancnsamus u e€ 3tarnbl

36 KoaupoBanue amunokucnor. Ponb
prubocoM B OMOCHHTE3€E OeKa

37 Opranu3zanys reHoma y IpokapuoT u
JyKapuoT

38 MosnekyJsipHbIE MEXaHU3MBbI SKCITPECCUH
TE€HOB Y 9yKapuOT
Bupycbl — HekIeTOUHbIE POPMBI KU3HU U

39 oOnuratHele napasuTsl. [IpakTnueckas 0.5
pabota «Co31anue MOJIeIH BUPYCa»

40 BupycHsbie 3a0051eBaHus YeI0BEKA,
KUBOTHBIX, PACTCHUI

41 HanorexHomornu B OMOJIOTMH U MEIUIIMHE

42 JKU3HEeHHEBIN IUKIT KIIETKH

43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JITaboparopHas pabota

44 «3y4deHne XpoMOCOM Ha FTOTOBBIX 0.5
MHUKpOIIpenapaTax»

45 JleneHue KICTKH — MHTO3




THIIBI KJIETOK. KapI/IOKI/IHCS U OUTOKUHES.
PGFYJ'ISIHI/IH JKU3HECHHOI'O IMKJIa KJICTOK.

46 JlabGopaTopHas pabora «Habmronenue 0.5
MHTO32 B KJIETKaX KOHYMKa KOpEeLIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
O06o0mieHne U cucTeMaTU3alys 3HaHUH 110
temam "HacnencrBeHnas napopmanus u

47 peanu3zanus ee B kietke", "Ku3HeHHbIi
ki kiaetku" / KonTponbHas padoTa 1mo
teme "Peakiiuu MaTpu4HOro cuHTe3a"

48 Opranusm Kak eMHOE 11EJI0€

49 Txanu pacrenuii. JlJaboparopras padbota 05
«M3ydyeHune TkaHel pacTeHUIN» '
TkaHM KUBOTHBIX U YEJTOBEKA.

50 JlaGopatopHnas pabota «3yueHue TkaHeil 0.5
AKHUBOTHBIX»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «M3yueHue opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena Opranu3mMoB

53 JIBr>KeHHE OpraHu3MOB

54 [Iuranue opranu3zMoB

55 ITuTaHue MO3BOHOYHBIX )KUBOTHBIX.
[TuimeBapuTenbHas cucTeMa 4enoBeka

56 JlpIxaHue opraHu3MoB

57 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U
YeJoBeKa

58 TpaHcnopt BemecTB y OpraHu3MoB




KpOBeHOCHaﬂ CHCTEMA ITO3BOHOYHBIX

59 KHBOTHBIX U YEIOBEKa
60 Brinenenue y opranu3zmMoB
61 3ammTa y OpraHu3MOB
62 NMMmyHHas cuctema JeoBeKa
63 PaznpaxxuMocTh 1 perymsnus y
OpPraHu3MOB
64 ['ymopaibHast peryisiust ¥ 9HI0KPUHHAS
CHCTEMa XUBOTHBIX M YEJIOBEKA
65 ®dopMbI pa3MHOKECHHUSI OPTaHU3MOB
66 [TonoBoe pa3MHOXeEHHE
67 Meiio3
I'ameTorenes. OOpa3oBaHKe U Pa3BUTHE
68 MOJIOBBIX KJIeTOoK. JlabopaTopHas paborta 0.5
«3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpenapaTax»
69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3
20 3akiaika OpraHoB U TKaHEU U3
3apOJIBIIIEBHIX JTHCTKOB
PocT u pa3BuTHE )KHBOTHBIX.
71 JlaGoparopHas padota «BplsBieHne 05
MIPU3HAKOB CXOJICTBA 3apOIbIIICH
MTO3BOHOYHBIX JKHBOTHBIX)
PasMHOkeHME U pa3BUTHE PACTEHMIA.
72 JIaGoparopHas padota «CTpoeHHe OpTaHOB 0.5

Pa3MHOKCHH S BBICHIUX paCTeHHﬁ))




73

O0600611eHre U cucTeMaTu3alus 3HaHu# 110
teme "CtpoeHue U GyHKIIUHU OPraHu3MoB" /
Kontposbnas padora mo teme "CtpoeHue u
(GbyHKIMH OpaHU3MOB"

74

HcTopus CTaHOBJICHUS M Pa3BUTHSI
ICHCTUKHU KaK HAyKH. OCHOBHBIE TOHITHUA U
CUMBOJIBI TeHeTHKH. JlabopaTtopHas paboTa
«/Ipo3oduna kak 0ObEKT reHETUYECKIX
HCCIIEA0BAHUN

0.5

75

3aKOHOMEPHOCTU HACIIEOBaAHUS
IpU3HaKoB. MoHOrnOpuaHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3yuyeHue pe3ynbTaToB MOHOTUOPUIHOTO
CKpEIIUBaHUS Y 1p030(uisr"

0.5

76

]_II/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI MOHOFI/I6pI/I,[[HOFO
CKpCIINBaHUA

77

Ananusupyromee ckpenuBanue. Hermomnnoe
JOMHUHHUPOBAaHHE

78

JIMrnbpuiHoe CKpelBaHme.
[IpakTuueckas pabora «M3yuenue
PE3yJIbTaTOB TUTHOPUIAHOTO CKPEIIMBAHUS
y Ap030(HITB)

0.5

79

[{uTonornyeckre OCHOBBI TUTHOPHUTHOTO
CKpEIIMBaHUS

80

CHGHH@HHO@ HaACJI€A0BAHUEC ITPU3HAKOB

81

XpOMOCOMHasi TEOpHS HACIIEACTBEHHOCTH

82

T'enetuka momna

83

I'emoTnn kax OEJI0CTHasA CUCTEMA

e




84

['eneTnyeckuii KOHTPOJIb PA3BUTHS
pacTeHMid, )KUBOTHBIX U YeJIOBeKa

85

MN3MeHuYnBOCTh NMpU3HAKOB. Bubl
U3MEHYUBOCTH

86

MoaudukamoHHass K3MEHYUBOCTh

87

BapuauvoHHslil psia U BapUallMOHHAS
kpuBas. JlaboparopHas pabora
«HccnenoBanue 3akOHOMEPHOCTEN
MOTU(UKATNOHHONW U3MEHUYUBOCTH.
[TocTpoeHnne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON

0.5

88

I'enoTunnaeckas N3MEHYNBOCTb.
KoMOnnaTtuBHast N3MEHYHUBOCTE

89

MyTanmoHHasi “3MEHYUBOCTb.
[IpakTnueckas padbora «Mytauuu y
Ipo30(uiIs! (Ha TOTOBBIX
MHUKpOIpernaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAlMOHHOTI'O ITponecca.
ONUreHeTHKA U SITUTeHOMUKA

91

O06o011eHre 1 cucTeMaTH3aI|s 10 TeMe
"I'eHeTHKa - HAyKa O HACJIEJICTBEHHOCTH U
M3MEHYHUBOCTH OPraHu3MoB" /
KonTponbhas padora no teme "I'enernka"

0.5

92

I'enetnka uenoseka. [IpakTuueckas padora
"CocTaBiieHHE U aHAIIN3 POAOCIOBHOMN"

93

MeTtoasl MEIUIIMHCKON TEHETUKU

94

3HadyeHne MeIUIINHCKON T'eHETUKHU B
MPEAOTBPAILICHUH U JIEYEHNN TEHETHYECKUX

0.5




3a00/1eBaHNM YeI0BEKa

OCHOBHBIE TIOHATHUS CEJIEKIIHH.
JlabGopaTopHas pabora "M3yueHue copToB

% KyJIbTYPHBIX PACTCHHUH U IOPOJI JOMAITHUX 1 05
KUBOTHBIX"
MeToapl CEeNeKIIMOHHON pabOTHI.

96 Jlaboparopuas padota "M3ydeHne METOI0B 1
CeJIEKLIMM pacTeHun"
JIOCTHKEHHMSI CEJIEKIIUU PACTEHHUN U

97 KUBOTHBIX. [IpakTHueckas padbota 1
"[IpuBuBKa pacteHuit"

08 CoxpaneHue, U3yueHHEe U UCIIOJIb30BaHIE 1 05
TCHETHYECKUX PECYPCOB
buoTexHosorus kak Hayka u OTpacib

99 npou3BoJicTBa. [IpakTrueckas pabora 1
"N3ydenne 00beKTOB OMOTEXHOIOTHH"

100 OCHOBHbBIE HaNpaBJIEHUs] CHHTETHYECKHH 1
Ouosiorun

101 XpOMOCOMHas U TE€HHasl NHKEHEPUs

102 MeaunuHcke OMOTEXHOJIOTHI

OBLIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME




11 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tewa ypoka Bcero Kontpobhre | Ipaxireckie ﬂsyqeﬂnﬂ :)Iﬁlt)l;I;OBaTeJILHbIe
padoThI padoThI pecypenI
1 OpomtonuonHas Teopus Y. Jlapsuna 1
5 JBHoKyIKe CHIIbI 3BOJIFOLIMH BUIOB 10 Y. 1
HapBuny
3 Bboprba 3a cymiecTBoOBaHME, €CTECTBEHHBIN 1
U UCKYCCTBEHHBIH 0TOOD
4 dopMHUPOBaHUE CUHTETUYECKON TEOPUHU 1
9BOJIIOLIUH
5 OTalbl 3BOJIOIIMOHHOTO MpoIiecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsmus — anemMeHTapHas €IMHULA 1
IBOJIIOLIMH
3aKOH F€HETHUYECKOTO paBHOBeCUS JIxk.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 05
pabota «BblIsiBlIeHHE U3MEHUYNBOCTH Y '
0co0ell 0IHOr'0 BHIA)»
8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1
9 O ekt ocnoparens. dpdexrt 1
OYyTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3onsamun nomynsuui: 1
reorpaduyeckasi, OMoIoruyecKas
1 EctecTBeHHbII 0TOOP — HaNpaBISIOMIMMA 1

(bakTop IBOJIIOITUU




12

[TomoBoit oT6Op

13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOIIOIHH.
JlaGopaTtopHnas pabora «M3yuenue
apoMop(}030B U UAMOAAANITAUHN Y
pacTEeHU U KUBOTHBIX»

0.5

14

[Ipumeps! mpucmocobeHnt y
OPraHU3MOB: MOP(OIOTUUECKHE,
¢du3nonornuecKkue, OHOXUMHUIECKHE,
noBezeHueckue. JlaboparopHas paborta
«IIpucnocobiieHns OpraHu3MoB U UX
OTHOCUTEJIbHAS 11eJIECO00PA3HOCTH)

0.5

15

Bun, ero xpurepuu u cTpykTypa.
JlaboparopHas paboTta «CpaBHEHHUE BHIOB
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

16

CrpykTypa Buzia

17

BunoobpazoBanue kak pe3ysnbTaT
MHUKPO3BOIIOLUU

18

CBs3b MHKPO3BOJIIOIWHN U SITUACMHUOJIOTUN

19

MaKpOBBOJ'II-OI_II/IH. ITaneoHTONMOrNYECKHE
MCTOJbI U3YUYCHUA 3BOJIFOITUN

20

BI/IOFCOFpa(bI/I‘{CCKI/IC MCTOAbI U3YUYCHHUA
9BOJJIIOIIMH

21

3M6pI/IOJ'IOFI/ILIeCKI/IC 1 CPABHUTCIIBHO-
MOp(pOJ'IOl" NYCCKUC MCTOABI U3YUCHHUA
9BOJIOIMNHU

22

MoneKyJIsipHO-T€HETHYECKHUE,
OMOXMMHYECKHE U MaTeMaTHYeCKHe




MECTOJBI U3YUYCHU 3BOJIIOIIUN

23 OO011e 3aKOHOMEPHOCTH YBOJTIOIHH
24 AnanTuBHas paguanus. HepaBHomepHOCTH
TEMIIOB 3BOJIOIIUI
o5 HayuHble runoTesbl NporCcXO0KICHHUS
’KU3HU Ha 3emiie
26 JloHay4HbIE IPEACTABICHUS O 3aPOXKICHUU
KU3HU
97 OcHOBHBIE TaIlbl HEOPTaHUYECKOU
SBOJIIOINH
28 ['unoTte3sl 3apoXKACHUS )KHU3HU
HcTopust 3eMin 1 METO/IbI €€ N3YUECHHUS.
29 JlaboparopHas pabota «3yuenue u 0.5
OTIMCAHHUE UCKOTIAEMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY
30 HauansHbie 3Tasr opraHn4eckoin
IBOJTIOIIAN
31 DBOIIONNS DYKAPHOT
OCHOBHBIE TaITBI BOJTIOIUU
39 pactutensHOro Mupa. [IpakTnyaeckas 05
paborta «M3yuenne ocoOeHHOCTEH '
CTPOCHUS PACTCHUI Pa3HBIX OTJICIIOB)»
33 OCHOBHBIE 3TaITbI BOJTIOIIUHU )KHBOTHOTO
MUpa
OBOIIOLMS KUBOTHBIX. [[pakTrdeckas
34 pabota «M3yuenune ocobeHHOCTEH 0.5
CTPOECHUS TTO3BOHOYHBIX KUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U




nepuogam

MaccoBsle BBIMUPAHUA — DKOJIOTHYECKHE

36 1
KPHU3HUCHI NMPOILIOTO

37 CoBpeMEHHBII KOJIOTUYECKUH KPU3HC, 1
€ro 0COOEHHOCTH
CoBpeMeHHas cucTeMa OpraHu4eckoro

38 Mupa. OCHOBHBIE CUCTEMATHYECKUE 1
TPyl OPTaHU3MOB
O06o011eHre U cucTeMaTu3alys 3HaHU| 10
TeMaM "MUKpO3BOJIIOLUS U €€

39 pe3ynbTathl", "Makpo3BOIIONUS U €€ 1
pe3ynbTarhl"/ KoHTpoabpHas paboTa 1mo
teme "DBosronus”

40 AHTpOIIOJIOTHS — HayKa O YeJIOBEeKe 1

41 PazButne npeacrasieHui o 1
MIPOUCXOXKICHUN YEIIOBEKA
MecTo yenoBeka B CUCTEME
oprarmdeckoro mupa. JlaboparopHas

42 pabota «M3yueHue ocoOeHHOCTEN 1 0.5
CTPOEHHUS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOXKICHUEM)»

43 JIBr>KyIIME CUIIBI aHTPOIIOTEHE3a 1
44 CooTHoIIeHre OMOTOTUYECKUX U 1
COLIMANBLHBIX ()aKTOPOB B AaHTPOTIOTCHE3E
45 OCHOBHBIE CTaIMM AaHTPOIIOTE€HE3a 1
46 [Taneorenerrka u NajeoreHOMHKA 1
47 DBOJIIOIHSI COBPEMEHHOT'O YETIOBEKA 1

48 Uenoeueckue packl. [IpakTuueckas 1 0.5




pabota «M3yueHne sKOJIOrHYECKUX
aJlanTalnui 4YeI0BeKay

MexaucCIUIIMHAPHBIE METO b

49 1
AHTPOIOJIOTUU

50 3apoxICHUE W PA3BUTHE IKOJIOTHU 1
Metonsl sxonoruu. JlabopatopHas pabota

51 «/I3yueHnue MeTo0B SKOJIOTHUYECKUX 1 0.5
HCCJICTOBaHUID)

59 3HaueHUe SKOJOTUUECKUX 3HAHUHN st 1
YenoBeKa

53 Dkonorudeckue GpakTopsl 1
Abuotnueckue daktopbl. CBET Kak

54 aKosiornueckuii pakrop. JlabopaTopHas 1 05
pabora «BolsiBneHue npucnocodaeHuit '
OPTraHU3MOB K BIIMSTHUIO CBETA
Aobuotuyeckue daxropsl. Temmneparypa
KaK KOJIOTHYECKUN (paxTop.

55 JlabopaTtopHas pabota «BrisiBieHue 1 0.5
npUcroco0IeHNH OPraHU3MOB K BIUSHHIO
TEMIEPATypb»
AbuoTtnueckue paxkropsl. BnaxxHocTs Kak

56 sKosoruueckuit gpaxrop. JlaboparopHas 1 0.5
paboTa «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HBIX MECT OOUTaAHHSDY

57 Cpenpl 00MTaHU OPraHU3MOB 1

58 buonorunueckue puTmsl 1

59 XKuznenusie GopMbI OpraHU3MOB 1

60 BuoTtnueckue akropsr 1




3HaueHne OMOTHUECKUX B3aMMOJIEHCTBUI

61 JUTSL CYIIECTBOBAHHSI OPIaHU3MOB B Cpelie
obutaHus

62 DKOJIOTHYECKHE XaPaKTCPUCTUKH
TOITY JISIITUH
OCHOBHBIE TIOKa3aTeJH MOIYJISIUY:

63 YHUCIIEHHOCTb, TJIOTHOCTh, BO3pPAcTHAS U
MIOJIOBAs CTPYKTypa
OCHOBHBIE TIOKA3aTEIIN MO JISIIIHH:

64 POXIAaEMOCTh, TIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIHH

65 DKooruyeckast CTpyKTypa MOIyJISIUN

66 JHaMuKka IONyJISIAN U €€ peryIsiius

67 KpuBbIie pocTa YMCIEHHOCTH TTOTYJISIIHH.
KpuBbie BbDKUBaHHMS
DKOJIOTHYECKAsT HUIIIA BAA.

68 JlaboparopHas padota «IIpucrnocobnenus 0.5
CEMsIH PaCTEHUM K PaCCEICHUIO»

69 Bun xak cucrema momysnui

20 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
YKUBOTHBIX

71 Co0011eCcTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITasi CHCTEMa

73 KpyroBopot BeecTB 1 MOTOK SHEPTHUU B
9KOCUCTEME

74 OCHOBHBIE TIOKA3aTeN YKOCHCTEMBI

75 DKOJIOTHYECKUE TTUPAMHUIBI




76

N3meHeHus cooOIeCTB — CyKIIECCUH

HpI/IpO,I[HBIe 9KOCUCTEMBI. DKOCHUCTEMBI

" 03€p U peK. IKOCUCTEMbl MOPEN U OKEaHOB

78 [TpupoaHble 3KOCHCTEMBI. DKOCUCTEMbI
TYHJp, JIECOB, CTEIEH, IyCThIHb

79 AHTpPOTIOTEHHBIE YKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTuueckas pabota 05
«M3ydeHune u onucanue ypooIKOCUCTEMbD) '
3aKOHOMEPHOCTH (hOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3ACHCTBUS 3arpsI3HEHUN

82 Pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpraHU3MEHHOM, MOYJISIIIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — oOuierianerapHas 060104Ka
3emiu

84 VYuenue B. U. Bepuanckoro o 6unocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uochepsl

86 KpyroBopots! BemecTs u
OMOT€OXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OUochepbl. OCHOBHBIE
OMOMBI CyIIH

88 YcroitunBocTh OHocheps

89 DKOJIOTHYECKHE KPUUCHI M UX IPHYUHBI

90 BozaeiicTBue uenoBeka Ha Ouochepy




AHTpPONOreHHOE BO3JICHCTBUE HA

o1 PaCTUTEIIbHBIN U )KUBOTHBIA MUP 1
92 OxpanHa mpupoabl 1
03 OCHOBHBIE IIPUHIUIIBI YCTOHYNBOTO 1
Pa3sBUTHSI YEJIOBEUECTBA U MPUPOJIBI
PanyonansHO€ IPUPOAONOIb30BAHUE U
94 COXpaHeHHEe OHMOJIOTMYECKOTO 1
pasHooOpa3us 3emin
O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMaM "DKOJIOTHS - HayKa O
B3aMMOOTHOIICHHUSAX OPTaHU3MOB JIPYT C
JIPyTrOM U HaJIOPTaHU3MEHHBIX CUCTEM C
95 OKpy>karotieit cpenoit", "Opranusmel u 1
cpena obutanus", "OKOIOTHUS BUIOB U
nomynsanus”, "IKoa0rus coooIecTs.
Okonoruyeckue cucremsl”, "buocgepa -
riobanbHas skocuctema” / KontposbHas
pabota no Teme "Dxosorus"
96 PesepBHbIi1 ypok 1
97 PesepBHbIi1 ypok 1
98 PesepBHbIil ypok 1
99 PesepBHbIil ypok 1
100 PesepBHbIil ypok 1
101 PesepBHbIil ypok 1
102 PesepBHbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







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

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
o0pa3oBaHus

CdopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHWU 3aKOHOB MPUPOABI U
PEIICHNUN KXU3HEHHO BAXKHBIX COIUATBHO-ITHYCCKHUX, SKOHOMUYCCKHX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, a TAKXKE B PELICHUH BOIIPOCOB
paIMOHaIBLHOTO IPUPOAOIOIBL30BaHUA, B DOPMUPOBAHUU [IEHHOCTHOTO
OTHOIIEHUS K IPHUPOJIE, OOIIECTBY, YETOBEKY; O BKJIA/I€ POCCUUCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OHOJIOTHH

Brnanenune cucremoil 3HaHWMIT 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX HCCIICTOBAHUSAX JKHBBIX
00OBEKTOB M O3KOcHCTEM (ONUCaHHE, W3MEpEHue, MPOBEACHUE
HAOMIOACHUH); CIIOCOOAMHU BBISBICHHSI M OIICHKH aHTPOIIOTEHHBIX
WU3MEHEHUH B TIPHPO/IC.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIbHBIMU
cpenctBaMu, GOpPMYIHpPYS LENb HCCIEIOBAHUS, AaHAIU3UPOBATH
MIOJTyYeHHBIE PE3YJIbTATHI U IEIaTh BBIBOJIBI.

BbisiBieHHEe 3aBUCMMOCTH  MEXKJYy HCCIEIyeMbIMH BEIMYMHAMH,
00BsICHEHUE MOIY4YEHHBIX pe3yJIbTaTOB U (hOPMYJIUPOBAHHUE BBIBOJIOB C

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

YMeHue BIajeTh CHUCTEMOM OHONOTHYECKHMX 3HAaHUN, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAOIME OWOJOTUUECKUE TEPMHUHBI M TIOHSTHUS
(>Ku3HB, KJIE€TKA, TKaHb, OpPraH, OpPraHW3M, BUJI, TOIMYJISIIMsS, SKOCUCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMONMMMEPBI, JUCKPETHOCTh, CaMOpPETyJIsIus,
CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBEHHOCTD, M3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BHUTHE);

Ouosjorudyeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHAJIbHO-CENEKTUBHOIO MMMyHHUTEeTa II.
Opnux, U.1. MeunukoBa, XpoMOCOMHasi TEOpHUs HacieacTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosonuoHHas

teopust Y. JlapBHHA, CHHTETHYECKas TEOPHUS DHBOJIOLUHU, TEOPHUs




antporioreHeza Y. Jlapsuna; Teopus Oumoreoreno3za B.H. Cykauépa;
yuenre H.M. BaBunoBa o meHTpax MHOrooOpasus M MPOHCXOKICHUS
KyJIbTypHbIX pactenuid, yudenue A.H. CesepuoBa o0 mnyTsix u
HampaBJIeHUsX 3BojronuH, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hsi TOTOMKOB IEPBOT0 MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBHCUMOI'O HacjeaoBaHus IpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeIOBaHUs MPU3HAKOB W HapyUICHUS CHEIUICHUS
reHoB T. MopraHa; roMOJIOTMYECKHUX PSAOB B HACIEICTBEHHOU
u3MenunBocty H.M. BaBunoBa; reHeruueckoro paBHoBecust JIxk.
Xapan u  B. BaiinGepra; 3apoapimeBoro cxoactBa K. bopa;
ounorenernueckuii 3akoH J. ['ekkens, @. Mroiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBmwia (MuHuMmyMa 0. JIubuxa, 9KOJOrMYecKON MHpaMUbl YHCe,
O1OMAaccChl U SGHEPTUN);

runote3bl (koauepBatHo A.W. Omnapuna, nepBuvHoro Oynbona J[x.

Xonpetina, mukpocdep C. @okca, pubdo3uma T. Uek)

VYMmenue peiiaTb IMOUCKOBBIC OuoJ0ruYecKue 3aJa4M,; BbIABIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3U MCKIAY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU 06LCKTaMI/I, mnpoueccamMm M ABJIICHHUAMU, J€JIAThb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHIIMYCCKHUE CXEMbl CKPCIIUMBAHHWA I Pa3HbBIX THUIIOB
HaCJICAOBaHUA TPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI ICPCHOCA

BCHICCTB U SHCPI'UU B 9KOCUCTEMAX (I_ICHI/I IHUTaHWA, ITUIICBLIC CeTI/I)

YMeHue ycraHaBIMBaThb B3aUMOCBSI3U  MEXJIYy CTPOCHMEM U
(GyHKIUSAMU: OpPraHOWJOB, KIJIETOK pa3HbIX TKaHEH, OpraHaMu H
CUCTEMAMH OPraHOB Yy pACTEHHM, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMu OOMEHa BELIECTB; TalaMy KJIETOYHOIO LIUKJIA U )KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTarlaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
n ¢deHotunoM, ¢GeHOoTUNIOM U  (pakTopaMu Cpeapl  OOUTaHUS;
IpoLeccaMi  JBOJIIOLMM; JBWXKYIIMMU CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX 3KOCHUCTEM U MPUCHOCOOICHUSMHU K HUM

OpraHu3MOB

YMeHue BBIIENATh CyIIeCTBEHHBIE TPU3HAKH:

CTPOEHHS BUPYCOB, KIIETOK MPOKAPUOT U SYKAPHUOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OPraHU3MOB, BHU/IOB, 6I/IOFeOHeHO3OB, 9KOCUCTEM H
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHOB PaCTCHHH,
KUBOTHBIX, YEJIOBEKA; MPOIIECCOB JKU3HEIEATEIHHOCTH, TPOTEKAIOIINX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H 4YCJIIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (Merabonu3M), HHPOPMAMH W
MIpeBpaIleHHs] SHEPTUH, OPOKEHUs, aBTOTPOPHOTr0 M TeTepoTpodHOro
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, 5SMOpHUOreHe3a, NOCTAMOPHOHAIBHOIO  Pa3BUTHS,
pa3sMHOXEHHUs, UHIUBUYyaIbHOIO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, TIE€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOIO
orbopa, CTaOWIM3HMPYIOLIET0, JBMXKYIIEIO M Ppa3pbIBAIOIIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOT0 M CUMIATPUUYECKOTrO
BUJ000pa30BaHus; BIUSHUS JABHXKYLIMX CHJI 3BOJIIOLIMU HA FeHO(QOH]
MOTYJIALMY; TPHUCIIOCOOJICHHOCTH OpraHUu3MOB K cpene OoOWTaHus,
4yepe[OBaHMsl HANpaBICHUM 53BOJIOLUHU; KpPYyroBOpOoTa BELIECTB U

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

Cq)OpMI/IpOBaHHOCTI) YMGHI/UI BBIACIATH CYHICCTBGHHI)IC HpI/I3HaKI/I
BHPYCOB, KIETOK IIPOKApUOT M DJYKApHOT, ONHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHHW3MOB, BHJIOB, OMOI'€OIICHO30B M JKOCHUCTEM;
0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M IPEBPAICHHS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOr0 M JHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPCHUS, Pa3BUTHI H
pPa3MHOXCHHUS, UHMBHYyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
O0pBOBI 32 CYIIECTBOBAHKE, ECTECTBEHHOTO 0TOOPA, BUA000pa30BaHus,
MPHUCTIOCOOJICHHOCTH OPraHu3MOB K cpene OOWTaHUWs, BIHASHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTI)OHOFeHHI)IX I/I3M€H€HI/II>1 B DKOCUCTECMaAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M TMPEBPAIIECHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aMMOCBSI3U
OpPTaHU3MOB W cpelnbl OOWTAHWS; EIUHCTBA YEJIOBEYECKHX pac;
HE0OXOIMMOCTHU 37J0pPOBOr0 00pa3a XKU3HU, COXPAaHEHUs pa3HOOOpa3Hs
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYLIECTBOBAHHMS MPHUPOIBI U

YCJI0BCUCCTBA

YMeHHe KpUTHYECKH OIEHUBaTh WHGOPMAIMIO OHOJIOTHYECKOTO
COZAEP)KAHUS;, HMHTEPIPETUPOBATh ITHUYECKHE ACIEKTHI COBPEMEHHBIX
HCCIIEIOBAHUN B ouosorum, MEJIUIIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rJ100anbHbIe JKOJIOTUYECKHUE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO




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

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

buonorusa xak HayKa. JKuBble cucTeMBI U X HU3YUYCHUC

11

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

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizannpie ¢ Ouosorueil. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

JXKuBble cucTembl Kak mpeaMeT u3ydeHusi omosnoruu. CBOHCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh U
YIOPSIIOYCHHOCTh CTPYKTYDHI, OTKPBITOCTD, camMoOopraHu3aIus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIlluM >KUBBIX CHUCTEM: MOJEKYISPHBIA, KJICTOYHBINA, TKAHEBBIU,
OpraHUu3MEHHBIH, Oy JIIITUOHHO-BUIOBOI, 9KOCHUCTEMHBIH
(buoreoneHoTHYeckuii), OmochepHbid. IIporecchl, MPOUCXOAAIIUE B KHBBIX
cucremax. OCHOBHBIC TIPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHUS

MaTepuun

13

Mertoapl Ouonornyeckoi Hayku. HaOmroneHnue, u3MepeHHe, SKCIEPUMEHT,
cucreMaruzanmsa, Mertaadaimui. IloHsATme o0 3aBHUCHMMONl M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass runore3a. Ilonstue BbeIOOpKM U €€ pocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH MOJYYEHHBIX DPE3yJIbTaTOB.
[IpynunHBEl HCKaKeHUs pe3yJbTaTOB DKCIIEpUMEHTA. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Ouojorudyeckas cucremMa

2.1

Knerka — cTpyKTypHO-(DYHKIIMOHAJIbHAS €IUHHIA XKUBOTO. VICTOPHUS OTKPBITHS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBanH, M.
Hneiinen, P. Bupxo). OCHOBHBIE MOJ0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHUH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIHS, Xpomarorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, g depeHIaIbLHoe

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

2.2

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

et POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,




Terioperyiauud. MuHepajabHble BElleCTBa KIETKHU, WX OMOJOTHYecKas pPOJib.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHHOKUCIOTHBIH COCTaB  OEJIKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
CBs3b. BTOpHuuHas, TpeTU4Has, dYETBEpTUUHAs CTPYKTYyphl. JleHaTyparus.
CoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckue pyHKunu OEnKoB.
VYrneBoabl. MoHOcaxapuIpl, AMCAXapUbl, OJUIOCaXapuabl U IOJIHCAXapUbl.
OO0muit mnaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOICTBA  yTrJIeBOJIOB.
buonoruueckue GyHKIMU YTIEBOJIOB.

Jlumuner. T'uapodubHo-rUApOodoOHBIE cBolicTBa. Krnaccudukamus nunuaos.
Tpurnuuepunsl, ¢Gochomunuael, BOCKH, CTEpouabl. buonorumueckue (yHKIHH
munuaoB. O0mre cBoicTBa OMONIOrMYECKUX MEMOpPaH — TeKY4YeCTh, CIOCOOHOCTD
K CaM03aMbIKaHUIO, TTOJTYIIPOHUIIAEMOCTb.

HyxneunoBbie xkucnotel. JIHK u PHK. CrpoeHne HyKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. [punnun kommmiemenTapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaenue u ouonorudeckue ¢pynkunuu JJHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kierke. CekBenuposanue JJHK.

CrpyktypHast Ouoyiorusi: OMOXUMHUYECKHE U OUO(DU3MYECKHE WCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  KJIETOK: JyKapuOTHYeCKas M Ipokapuotudeckas. CTpyKTypHO-
(byHKIHMOHATIBHBIE 00pa30BaHUs KIETKH.

CrpoeHue mpokapuoTH4eckoil kieTku. KieTouHas cTeHka OakTtepuil M apxeil.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenre U (pyHKIMOHMpPOBaHHE SyKapUOTHYECKOM kieTku. Ilmazmarmueckas
MeMOpana (rutazmanemma). CTpykTypa 1ia3zMatudeckod memOpanbl. Tpancmopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMmOpaHy: maccuBHbI  (auddysus,
obneruénHas auddys3us), aKTUBHBIM (NEPBUYHBIN M BTOPUYHBIM AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpwuii-kaaueBoro
Hacoca. DHJOIUTO3: MUHOIMUTO3, (aromuTo3. Dk30uuTo3. KieTouHas cTeHKa.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

[uromnasma. Iluto3ons. IluTockener. JIBukeHue nuromiasmbl. OpraHousl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbBl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapar ['oapaxu, TU30COMBI, UX CTPOCHHE U (QYHKIMH. B3anmocBs3b
OJTHOMEMOpaHHBIX OpPraHOMIOB KJeTkH. CTpoeHHe TpaHyJIpHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [nmagkuit




(arpanyyspHBIN) SHAOIUIA3MAaTUUYECKH peTukyiaym. CekperopHas (yHKIHS
annapara [ombmku. TpaHcmopr BemecTB B KIETKe. Bakyoiln pacTUTENIBHBIX
kietok. Kiierounsii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOU/IbI KJIETKA: MUTOXOH/IPUH, TUTACTU/IBI.

Crpoenve W (QyHKIMH MUTOXOHAPUN W mactul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapUOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounsl kietku CrpoeHre U (QyHKUIMHM HeMeMOpaHHBIX
opraHoujioB Kkjetku. Pubocombl. MukpodunameHnTsl. MbplllieuHble KIETKH.
Mukpotpybouku. Knerounsrii nentp. CTpoeHHEe U ABWKCHUE KIYTUKOB U
pecHrdek. MukpoTpy0ouKku nuToriasmel. LleHTpros.

SAnpo. Obonouka sipa, XpOMaTHUH, KapUOIIa3Ma, SIPBIIIKHA, UX CTPOEHUE U
bynkuuu. SnepHbsiit 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE paCHOIOKEHUE
XpOMOCOM B UHTEp(a3HOM sifipe. benku xpoMaTtrnHa — THCTOHBI.

Knerounsie Bxmtouenus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK JYKapHUOT

(pacTUTeNbHOM, YKUBOTHOW, TPUOHOIN)

2.4

AccUMMIIALIMS U TUCCUMIUISIIMS — JIB€ CTOPOHBI MeTabosin3ma. Turbel oOmMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOHBINA. YUacTHEe KHCIOpOJa B OOMEHHBIX
mporeccax. OJHepreruyeckoe oobOecrieyeHne KiIeTKu: mnpeBpamieHue ATO B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIN XapakTep peakluil KJIETOUYHOTO
Merabonm3ma. DEpMEeHTHI, WX CTPOEHHE, CBONCTBA W MEXaHWU3M JICHCTBUSI.
Kodepmentsl. OTinuns GepMEHTOB OT HEOPTaHUUECKUX KaTalnu3aTopoB. benku-
aKTUBATOPbl U OENKU-WHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (PepMEHTATHBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

IlepBruHBIl CHUHTE3 OpraHWYEeCKHUX BemecTs B kierke. PortocuHre3. Ponb
XJIOpoIiacToB B mporecce (orocunTeza. CBeroBas W TemHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHHe paznuYHBIX (PAKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMmocuHTe3. PazHooOpas3ue opraHn3MOB-XEMOCHHTETHKOB: HUTPUPUIMPYIOIIKE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepHwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHusMbl. Bunel Oposkenus. I[IpomykTel OposkeHUsS H UX
UCIIOJIb30BaHNE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl dHeprerudeckoro obmeHa. [loAroToBUTENHHBIN
stan. ['Mukonan3 — 6ecKucIopoaHOe pacuieryieHue TI0KO3bI.

buonornueckoe OkHCI€HUE, WIM KIETOYHOE JblxaHHWE. POlb MUTOXOHIpUU B
nporueccax OMOJIOTUYECKOTO OKHUCIICHUS. Huxnnueckue peaKkiuu.

OxucnurensHoe ¢ochopunuposanue. [IpenmymecTsa a’poOHOro MyTH OOMEHa




BEILIECTB Tepes] aHadPOOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHa

2.5

Peakuuu MmatpuuyHoro cuHte3a. [IpMHIMI KOMILJIEMEHTAPHOCTU B peaKLUAX
MaTpUYHOTO cHHTe3a. Peanuzanus HacneacTBeHHol unpopmanuu. ['enernyeckuit
KoJ, ero cBoWctBa. TpaHckpunuus — matpuunbli cuHTte3 PHK. Ilpunuumns
TPAHCKPHUIILUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIENBHOCTh, aCUMMETPUYHOCTb.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B OmocunTtese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucior. Ponb pubocom B
O6uocuHTe3e OenKa.

Opranu3zanus reHomMa y IpoKapuoT U 3yKapuoT. Perynsuus akTUBHOCTU I'€HOB y
npokapuot. ['mmoreza onepona (. XKakoo6, XK. Mano). Perynsmus oOMeHHBIX
mporeccoB B kietke. Kietounslit romeocTas.

Bupycol — HekneTouHble (OpMBI KU3HH M OOIUratHeie napasuthl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprO(haros.

BupycHbie 3a0oneBanus 4enoBeka, KMBOTHBIX, pactenwit. CIIN/], COVID-19,

COIIMAJIbBHBIC U MCIUIIMHCKHUC HpO6HeMLI

2.6

Knerounsnii 1nwmki, ero mepuoabl u  perymsimus. MHTepdaza W MHTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecuHrerndeckuit  (HOCTMUTOTHYECKHMM), CHHTETUYECKUH H
MIOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanusa. IlpuHounsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, AHTHIIAPAJUICIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBI HAa0Op KIETKM — KapHOTHM. JIMIUIOMAHBIA U
rarionIHbIi - Habopbl XpoMocoM. ['omosnorumynsle XpomocoMmbl. IlojoBbie
XPOMOCOMBI.

Jlenenune xieTkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl mMuTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsuus mutotndeckoro nukia kiaetku. Ilporpammupyemas kiaetouHasi rudens
— amnomnTo3.

CDYHKHI/IOHaHBHaH TCHOMMHKA

Opranusm Kak OMoJIOrHyYecKas cCUucTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHAJIbHEIE, MHOTOKJIETOUYHEIE OpraHU3MBbl H
MHOT'OTKaHEBbIE OPTaHU3MBI.

dopMBl pPa3MHOKEHHUS OpPraHWU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
moysioBoe. Buael Oecrmonoro  pasMHOXKEHUS: TMOYKOBAaHUE, CHOPYJISALHUSA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [1onoBsie KieTKH, Wi rameTsl. Melos. Craauu Meiio3sa.

[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonorndeckuii cMbica Meo3a




U TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM LIUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszputHe. ['ameroreHe3 y »KUBOTHbBIX. llojioBbIE JKeme3bl.
OOpa3oBaHue W pa3BUTHE TMOJOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue moJiOBBIX KiIeTOK. OIIOJOTBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYkKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBunyanbHoe pa3BuTue oOpraHusmMoB (oHrtoreHe3). Craauu smMOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl apodnenus. OcobeHHOCTH
Ipo0JieHUsT MJIEKOIMTAIOMIMX. 3apOAbILEBbIe JUCTKH (racTpyisanus). 3akiaika
OpPraHOB M TKaHEH M3 3apOAbIIIEBBIX JMCTKOB. B3anMHOe BiMsHHME 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpHOHANbHAsT MHAYKLUMA). 3akiajka IUIaHa
CTPOEHUSI >KHBOTHOTO KakK pe3yJIbTaT HEPapXUUECKUX B3aUMOJACHUCTBUII TI'€HOB.
BnusHue Ha SMOpHOHaNBHOE pa3BUTHE pa3IMUHBIX (DAKTOPOB OKpYIKaroIleH
cpensl.

Poct u pa3zsButue xuBoTHbIX. [TocTamMOproHnanbHblil nepuosa. Ilpsimoe u Henpsamoe
pazButue. PasButue ¢ meramopdo3oM y OECMO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOjOrMyeckoe 3HAUEHUE NPSAMOrO M HENPSAMOrO Pa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbsl pocra XUBOTHbIX. (DakTOpsl peryssuuu
pocta JKMBOTHBIX M denoBeka. CTaauyd NOCTIMOPHMOHAIBHOTO pa3BUTUSA Yy
KUBOTHBIX U 4esioBeKa. [lepnoibl OHTOreHe3a yeaoBeKa.

Pasmuoxxenue wu pasButue pacrenuii. ['ametodur m cnopodur. Meito3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. /[BoifHOe OII0A0TBOpPEHHE Y IIBETKOBBIX pacTeHHi. O6pazoBaHue U

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

3.2

Uctopust craHOBieHHS W pa3BUTUS TEHETUKHM Kak Haykd. (OCHOBHBbIE
TEHETUYECKHUE TOHATHS U CUMBOJIBL. ['OMOJOTrHYHBIE XPOMOCOMBI, AJJIEIbHbBIC
IEHbl, AJbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PEUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TEeTePO3UroTa, 4YHUCTas JUHHS, THOPHUABI, TEHOTUN, (HEHOTHIL.
OCHOBHBIE ~ METOJbl  TE€HETUKH: THUOPHUIOIOTHYECKUN,  ITUTOJIOTHUECKUH,

MOJIEKYJIIPHO-T€HETUYECKUI

3.3

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpusioB mnepBoro mokosieHus. IlpaBuno nomuHupoBaHus. Brtopoil 3akoH
MeHngens — 3akOH paclIelyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. [ umores3a 4MCTOTH ramer.

AHanuzupymouee ckpeuiuBaHue. IIpomMexXyTOuHBIM XapakTep HaclleOBaHMS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHUH.

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

HacJICcJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI AT 6pI/II[HOTO




CKpEIIIMBaHHUS.

CueruienHoe HacienoBanue npusHakoB. Pabotst T. Moprana. CueruieHHOe
HacJeJ0BaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TIeHamMu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHU3M OIpeleSeHus Mojia. AyTOCOMBbI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTepOraMeTHbId moJl. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpomMocoM. HacnenoBanue mNpu3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponusi — MHOXKECTBEHHOE JEHUCTBUE
reda. MHOXECTBEHHBIM ajjIenu3M. BzanmMoaelcTBHE HEaJUICIbHBIX TI'€HOB.

KommemenrapHocts. Onuctas. [lonumepus

3.4

BsaumopeiicTBre reHoTUNA U cpefibl Ipu popMupoBaHuU GeHotuna. Mi3amMeHunBocTh
npu3HakoB. KauecTBeHHbIE M KOJUYECTBEHHBIC MPH3HAKU. BUABI M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

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

I'enotunuyeckas n3MeHUUBOCTh. CBOMCTBA FT€HOTUITMYECKON M3MEHYUBOCTU. Bubl
TeHOTUIMYECKON N3MEHUYUBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

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

MyTanuoHHas U3MEHUYMBOCTh. BUIbI MyTalnii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHIYLIMPOBAaHHBIC MyTallMW. SIepHbIE W IUTOIUIA3MaTHYECKUE
MyTaiuu. COMaTHYECKUE U MOJIOBBIE MyTaliu. [IpuurHbI BOSHUKHOBEHUS MYy TaIlHi.
Mytarensl M HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAal[HOHHOIO
npouecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HAacleACTBeHHOU n3MenunBoctu (H.H.

Bagsusos). Buesiniepaas ”3MEHUMBOCTh U HACJIEACTBEHHOCTh

3.5

Kapuotun wuenoseka. MexayHapoiHas MNporpaMMa HCCIEIOBAaHUSA TIeHOMaA
yernoBeka. MeToabl  HM3Yy4YEHUs TEHETUKM  YEJOBEKAa: TIE€HEaJOTMYeCKUi,
OJIM3HELIOBLIN, IIATOTSHETHUECKHH, MOMYJISIIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETHYECKHIA. CoBpeMeHHOe onpeaeseHue TCHOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOIIBIO
[MIP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEeKa. bonesnn c HACJIEeICTBEHHOMN
MIPEIPaCTIOI0KEHHOCThIO. 3HAYCHHE MEAWIIMHCKOW T€HETHUKH B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCSCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIETKU




3.6

JlomecTukanuys u ceiaekuus. 3apoxkACHUE CENIEKIIMK U ToMecTukauuu. Ydyenue H.M.
BaBuiioBa 0 LeHTpax MPOUCXOXKACHUS UM MHOTO00pa3usi KyJIbTYPHBIX PACTEHHIA.
Ponb ceneximu B co3aHUK COPTOB PAaCTEHU U MOPOJT KHUBOTHBIX. COpT, Mopoja,
TaMM. 3aKOH TOMOJIOTUYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBocTH H.U.
BaguoBa, ero 3HaueHue Jj1st CEIEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VMCKyCCTBEHHBI OTOOp: MAacCOBBIM |
VH/IUBUyaJIbHBIN. Oransl KOMOMHAIIMOHHOMN CCJICKIIMH. UcnreiTanue
MpoU3BOUTENIeH MO MOTOMCTBY. OTOOp O TE€HOTHUIy C MOMOUIBIO OICHKHU
(dbeHoTHa TOTOMCTBA U OTOOP 0 TeHOTHUITY C nomolsio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/l CEICKIIMOHHON paboThl. PagrannoHHbIi 1
XUMHYECKH MyTareHe3 Kak WCTOYHHK MYyTaluid y KyJIbTYpHBIX (Gopm
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PENAKTUPOBAHUS UM METOJOB
pexombunanTHeix JIHK nms momyyeHus ucxoiHOro Matepuana Jjisi CEEeKIIHH.
[lomyuenne mnomumuonnoB. BuytpuBunoBas ruOpuansaiys. bimskopoacTBeHHOE
CKpelIMBaHue, Wid MHOpuauHT. HepoJacTBEHHOE CKpeluBaHWe, WM ayTOPWIWHT.
I'ereposuc u ero npuumsbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OtnanéHHas
rubpumzaiyst. [Ipeomonenne Oecruioquiss MeXBUIOBBIX THOpWAOB. JlocTrkeHus

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

OOBEKTBI, UCHOIb3YEMbIE B OMOTEXHOJIOTHH, — KIIETOYHbIE U TKAHEBBIE KYJIBTYPBI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpajulOHHAs  OHOTEXHOJIOTHSL:
xjiebonieueHne,  MOJlyueHHE  KUCIOMOJIOYHBIX  TNPOJAYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuid cuHTe3. OOBEKTHI MHUKPOOMOJOTHUECKUX TEXHOJOTHM.
IIpousBoacTBO  Oenka, aMMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOe
OIJIOJOTBOPEHHE. PEKOHCTpYKLMS SIMLIEKIETOK W KIOHMPOBAHHUE JKUBOTHBIX.
Mertoa TpaHCIUTaHTaLUU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha |
KoHCcTpyupoBanue pexkomMOuHaHTHeIX JIHK. JlocTmkeHus u  MepcreKTUBBI
XpOMOCOMHOW M T€HHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonp30BaHe CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mrupa

4.1

buonormueckoe pazHooOpa3zue OpraHU3MOB. CoBpemMeHHas cucTeMa
opranuyeckoro Mupa. llpuHnunel knaccuukanuu opraHu3MoB. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOEHUS W >KU3HEACSITEIHPHOCTH OJIHOKJIETOYHBIX OPTraHW3MOB.
baktepuu, apxeu, OqHOKIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTHE
npotuctsl. KonoHualibHbIE OpraHu3Mbl. JIBUkeHNEe OAHOKIETOYHBIX OPraHU3MOB:
amMEOouIHOE, KTYTHKOBOE, PECHIUYHOE. 3alliTa Y OJHOKIETOUHBIX OPTraHU3MOB.

PaSHpa)KI/IMOCTI) Y OOHOKJICTOYHBIX OPTraHU3MOB. Takcucer




4.2

MHoroxkJjieTouHbI€ pacTeHUs. B3auMOCBs3b YacTE MHOTOKJIETOYHOT'O OpTraHU3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTENbHBIX  TKAaHEM:
oOpaszoBarenibHasl, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoOenHocTy cTpoeHUs, PyHKIMNA U PACIIOIOKEHUS TKaHEeW B OpraHax pacTeHui

4.3

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHnd. OYHKIUNA OPraHOB U CUCTEM
opranoB. Kapkac pacrenunil. J[BU>keHUE MHOTOKJIETOUYHBIX PACTEHHUN: TPOIIU3MBI U
Hactuu. IlornomeHue BOXABI, YITIEKUCIOrO ra3a M MHUHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacreHuit. Auddysus ra3oB yepe3 MOBEPXHOCTH KIIETKH.
TpancnoptHele cucTeMbl pacTeHUil. Bbiienenue y pacrenuid. 3ammra y
MHOTOKJIETOYHbIX pacTreHuil. Kytukyna. CpencrtBa NmacCMBHOM M XMMHYECKOH
3amuThl. DUTOHIUABI.

PasgpaxxuMocTe M perynsnus y OpraHu3mMoB. Pasgpa)kmMocTe M peryiisinus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie B€OICCTBA U UX 3HAYCHUC

4.5

MHOroKk/IeToYHble  KMBOTHBIE.  B3anMMOCBS3b  4acTe€il  MHOTIOKJIETOYHOTO
opranusma. TKaHI/I, Oopranbl U CHUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U YeNlOBEKa. THITBI
KUBOTHBIX TKaHEH: SIUTEIUalbHasi, COCIWHUTENbHAs, MbILIICYHAs, HEpBHAs.
OcoOenHoctu cTpoeHHs, (yHKUIMA U pacHoONOKEHUs TKaHeld B oOpraHax

JKHUBOTHBIX U YCJIOBCKA

4.6

Oprasbl U CUCTEMBI OPTraHOB XUBOTHBIX. DYHKIIUM OPTaHOB M CHCTEM OpPTraHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbiii u BHyTpeHHUH ckeneT. CTpOCHHE W THUIIBI COCIUHECHHS
KOCTEH.

JIBMDKEHHME MHOIOKJISTOYHBIX KHUBOTHBHIX. IluTanue JKHUBOTHBIX. IluTanue
MO3BOHOYHBIX JKUBOTHBIX. J[pIxaHue >kuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
JIEFOYHOE JbIXaHHUE.

JIpIxaHve TO3BOHOYHBIX >KMBOTHBIX. OJBOJIOIMOHHOE YCJIOXKHEHHE CTPOCHHS
JIETKUX II03BOHOYHBIX >KMBOTHBIX. JIbIXaTelbHas CHUCTEMa 4YeaoBeKa. MexaHH3M
BEHTWJISILIMM JIETKUX y NOTUL M MIEKONUTAIIMX. TpaHCHOpPT BEMIECTB Yy
OopraHu3MoB. TpaHCIIOPT BEHIECTB y XKMBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl.  KpoBeHOCHass ~ cucrema  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIeHHs. DBOJNIOIMOHHBIE  YCIOKHEHUS CTPOSHUS KPOBEHOCHOM
CUCTEMBI IMO3BOHOYHBIX XMBOTHBIX. BbleneHune y opraHu3MoB. Beinenenue y
*KUBOTHBIX. COKpaTuTeNbHbIe Bakyoau. Opransl BeiaeneHus. CB3b MOJOCTH TeJa
C KPOBEHOCHOM W BBIIEIUTEIIBHON cucTeMamu. BpineneHne y MO3BOHOYHBIX
KUBOTHBIX. 3alIUTa Yy MHOTOKJIETOYHBIX KUBOTHBIX. [lOKpoBBI U HX

IIPOU3BOJHBIC.




PaznpaxuMocTh U peryssius y opraHu3MoB. Pa3ipakuMocTs y 0JHOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3apakumMocTe M peryjsiuus y MHOTOKJIETOYHBIX
pacteHuil. PocToBbIe BEIECTBA U UX 3HAYEHHUE.

HepBHas cucrema u peduieKTopHas peryJisilus y MHOTOKJIETOYHBIX KHBOTHBIX.
HepsHas cuctema u e€ otaesnsl. DBONMIOLMOHHOE YCI0KHEHUE CTPOESHUS! HEPBHOM
CUCTEMBI Y KUBOTHBIX.

PazpaGoTka anropuTMoB u mporpamm it SPQGEKTUBHON (PYHKIMOHAIBHOM
aHHOTAllUW ~ TEHOMOB,  TPAHCKPUIITOMOB, IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, KHUBOTHBIX U YCJIOBCKA

OpFaHI/I3M YCJIOBCKA U €T0 3JO0POBLEC

5.1

Opranbl ¥ cUCTEMBI OPTaHOB yesnoBeka. OTiesbl TOJIOBHOTO MO3ra M03BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besyciioBHbIE M yCIOBHBIC
peduexcel. I'ymopanbHast peryinsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMocCBs3p HEpPBHON M DHIOKPUHHOW cucTeM. [ wmmoramamo-runodusapHas

cucrema. Peduexc u pedaexropnas ayra. beaycioBHbIE U YCIOBHBIE pedIeKChI

5.2

3amuTa opranu3Ma oT Oosne3neidl. IMMyHHast cuctema denoBeka. KieTouHslid u
TYMOpaJbHBIA HUMMYHHUTET. BpoXAEHHBIN, NpHOOPEeTEHHBIN crenubudecKkuit
UMMyHUTET. Teopusi  KJIOHaJIbHO-CeNeKTUBHOTO uMMyHHTeTa  (I1.Dpnmx,
®.M.bepner, C.ToneraBa). BocnamutenbHble OTBETHI OpraHu3mMoB. Poub

BpO)K,[[éHHOl"O HMMYHUTECTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUM

5.3

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

Kpyru kpoBoobparienus. Pabora cepaua u e€ perynanus

5.4

Z[LIX@.HI/IG YCJIOBCKaA. J_—[I/I(I)(I)}BI/IH ra30oB 4CPE3 NMOBCPXHOCTH KIICTKH. I[BIXaTCJ'ILHaH
CuUCTCMa  4YCJIOBCKA. ,HblxaTeJ'H)Haﬂ IIOBCPXHOCTD. PGFyHSIHI/ISI JBbIXaHWA.

JIpixaTeapbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITeJ'ILHaH CHUCTCMaAa YCJIOBCKaA. OTI[GJ'ILI MMUIICBAPUTCIIBHOI'O TpaKTa.
HI/IHIGBapI/ITCJ'IBHBIG KCEJIC3bI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKJIECTOYHOC

MUIIEBAPEHUE

5.6

ITokpoBel M wux mnpousBoiaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHKuMOHMpOBaHUE HedpoHa. DUIBTpAIMs, CeKpelus U 0OpaTHOEe BCAaChIBaHHE

KaK MEXaHU3MBbI pabOoThl OpraHoB BblAeNeHuss. OOpa3oBaHuEe MOYH Y YellOBEKa

5.7

I[BI/I)KGHI/IC YeJI0BEKa: MbIeuHas cucremMa. CKeleTHEIC MBIIINBI U HUX pa60Ta.

CTpOCHI/IC U TUIIBI COEIMHEHUS KOCTEH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

napBuHu3Ma. JKu3Hp 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.




JIBmokyuire cuiibl 3Botonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppda 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIA 0TOOD).

Odopmnenne cunrernyeckor teopuu sBomonuu (CTD). HeiirpansHas teopus
sBosonii. COBpeMeHHAsl SBOJIIOIMOHHAS OHOJIOTHs. 3HAYEHHE SBOJIIOIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHOU KapTUHBI MUPA

6.2

IMonmynsauus kak sjeMeHTapHass enuHuna 3Bositolud. COBpEMEHHBIE METO[bI
OLIEHKU TeHETUYECKOro pa3sHooOpasust W CTPYKTYpbl nomyssiuuid. V3MeHeHue
reHooH/a TOIMYJISAIUN KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHerudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOpPhl (IBMKYIIME CHJIBI) 3BOJMIOLUH. MyTalMOHHBIN
nporecc. KomOunaTuBHas wu3MeHuMBOCTh. /[lpeiidp reHoB — ciyuaiiHble
HEHANpaBJICHHbIE HW3MEHEHHWsS 4YacToT auiened B momymsamusax. Oddekr
OCHOBATEJIA. Murpanuu. N3omsanus HOMYJISLIAN: reorpaduyeckast
(mpoctpaHcTBeHHas ), Orogoruveckas (penpoayKTUBHASA).

EcrectBeHHblii oTOOp — HampaBistomMid  ¢axtop 3IBomoruu.  Dopmel
€CTeCTBEHHOTO OTOOpa: JBWKYIIWH, CTAaOMIM3UPYIOMIWH, pa3pbIBAIOIIAN
(mu3pynTuBHBI). [Tom0BOI 0TOOD.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yjibTaT  MUKPOIBOJIIOLIUU.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [IpuMeps! npucrmocoOieHnit y opranu3MoB. OTHOCUTEIHHOCTh
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u  CcTpykTypa. BuaooOpa3oBaHue Kak —pe3ysbTaT
MUKposBoJtoiu. M3onsamus — kirodeBoil dakrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONaTPUIECKOE (reorpaduueckoe),
CUMIIAaTPUYECKOE  (PKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIU3AIIHS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BontoLMOHHON OMOIOTHH B Pa3pabOTKE HAyYHBIX METOJIOB COXpPAaHEHUS
O0mopazHooOpa3usi. MUKPOIBOIIONUSA W KOJIBOJIOIHS TApPa3UTOB M HMX XO3SEB.
MexaHu3mbl HOpMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PbOBI

C HeH

6.3

Metoapl M3ydeHUsT MaKpOAIBOJIONWHU. [laleOHTONIOrMYeCKHEe METOMIBI M3YyYCHHS
sBoonmi. [lepexonubie GopMbl 1 PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Metoapl u3yueHus 3Bomtoiuu. CpaBHeHue Guiopsl u (hayHbl
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YUYCHUIA




SBOJNIOLUMU. ['€HeTHYeCKHe MeXaHU3Mbl 3BOJIIOLIMM OHTOIE€HE3a W TMOSBIICHMS
SBOJIIOLIMOHHBIX ~ HOBUIECTB. | 'OMOJOTMYHBIE W  AQHAJOTUYHBIE  OpPTraHbI.
PyaumeHntapHsle  opraHbl M araBU3Mbl.  MOJIEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTH4YeCKWe  METOJIbl  W3YYEHHUS  DBOJIOLUU.
I'omonoruunsie reHbl. COBpEeMEHHbIE METOMBI MOCTPOEHHUS (PUIOTeHEeTHUYEeCKUX
JIEPEBbHEB.

XPpOMOCOMHBIE MyTallUU U 3BOJIIOLMSI TEHOMOB.

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

AI[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIFOIINH

6.4

Hayunple rumore3bl MNPOUCXOXKICHHS >KU3HUM Ha 3emisie. AOuorenes w
naHcnepmus. JJoHay4dHbIe MPEACTABICHUS O 3apOXK/ICHUU KU3HU (KPEAMOHU3M).
['mnore3a MOCTOSTHHOTO CaMO3apOKACHUS KU3HU U €€ OMPOBEPIKEHUE OINBITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxoxkneHue XKU3HU U
acTpoOHOIIOTHS.

OcHoBHbIE 3Tallbl HEOpraHMYecKoW sBomronuu. [lmaHeTapHas (reomoruyeckas)
IBONIIOLIMSI. XHMHYECKash JBOMIOLMA. AOHOTeHHBI CHHTE3 OpraHHYeCKHX
BemiectB u3 Heopranmdeckux. Omeir C. Mumiepa u I'. FOpu. OOpa3zoBanue
nosimMepoB U3 MoHoMepoB. KoauepBartnas runote3a A.M. Onapuna, runoresa
nepBuuHoro Oynbona JIk. XongeitHa, reHeTwueckas rumnorte3a [. Mémnepa.
Pu6osumsbl (T. Yek) u rumote3a «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckomaemble OpraHWYeCcKHE OCTAaTKH.
I'eoxpononorus u e€ Meroabl. OTHOcUTENbHAs M AOCOJIOTHAS T€OXPOHOJIOIHUS.
I'eoxpoHonOrMUecKkas 1mKasa: 0Hbl, Ipbl, HEPUOJIBL, JTOXH.

Hauanensie 3Tansl oprannyeckoil 3posronuu. [losBieHne M 3BOTIONUS MEPBBIX
KJIETOK. OBONIONUA MeTabonu3Ma. BO3HMKHOBEHHE TEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJIor MepBBIX Ha 3eMiie COOOIIECTB.
CrpomaTonutsl. [IpokapruoThl U 3yKapuOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLUUOHHOE MPOUCXOXKIECHUE
BUpycoB. IlpouncxoxkIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX TPy MHOTOKJIETOUHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIOLMU BBICHIMX pacTeHHi. OCHOBHBIE apoMoOp(O3bI
pactenuii. Beixon pacrenuit Ha cyunry. IlosiBneHume CHOpOBBIX pacTeHUNd U
3aBoeBaHne uMH cymH. CemeHHble pacTeHUs. lIpoucxokIeHue IBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tallbl SBOJIONUM JKUBOTHOrO Mupa. OcHOBHbIE apoMop(do3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
tunos. [lepBrie XoproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOIIOLHUS TO3BOHOYHBIX.

ITpoucxoxaenne ampubuii 1 pentiuil. [IporcxoxaeHne MIEKOMUTAONNX H




ntui. [lpuamun kmrodeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HU Ha 3eMiie 1O paM M NepHoJaM: apXei, poTepo30i, MaIeo30u,
Me30301, KaiHO30H. OOmas XapakKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [losiBieHNE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHUE:
€ro YCJIOBHSI U BIUSHUE HA TA30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHUE KPHU3HUCHI mponuioro. llpuyuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHHi. COBpEMEHHBIH SKOJOTUUYECKHH KPHU3HC, €T0

0CO0EHHOCTH

6.5

Pasnenst m 3agmaunm  aHTpomosoruu. Metonsl anTponosiorud. CraHOBIIEHUE
MPEACTABICHUI O MPOUCXOXKACHUH YeoBeKka. COBPEMEHHbBIEC HAyUHbIE TEOPUH.
CxoAcTBO 4YenmoBeKa C KUBOTHbIMU. (CHCTEMAaTHMUECKOE IOJIOKEHHE YeJIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHM:  CPAaBHUTENBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HO0TIOTO-OMOXUMUYECKHE,
noBegeH4Yeckrue. OTanyms 4eloBeKa OT JKUBOTHBIX. [IpAMOX0KIeHHE U KOMILIEKC
CBA3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE TrOJOBHOrO MO3ra U BTOPOMl CUTHAIBHOU
CUCTEMBI.

JBmwxyme cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAIbHEIE.
CooTHolieHre OMOIOTHYECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHbBIE CTaANU AaHTPOIIOre€HE3a. ABCTPAIIONUTEKH — ABYHOTHE MTPEAKH JIFOJIEH.
UYenoBek  yMmenblil, MepBble  H3TOTOBIEHUSA opyAud  Tpyaa. UYenosek
MPSMOXOJSAIIMKA U TEPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemorek
reiiens0eprckuii — OOLIMI MpeoK HeaHAEPTATbCKOTO 4YeJloBeKa U YeJOBEKa
pazymHOro. YenoBek HEaHIEPTAIbCKUNM KaK BUJ JIIOJEH XOJOAHOIO KIUMaTa.
UYenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JIEHHUCOBCKHUH 4YEJIOBEK, OCBOEHUE
KOHTHMHEHTOB 32 IpeneinamMu AQpukH.

DOBOJIIOLIUS  COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIH OTOOp B MHOMYJSALUAX
yenoBeka. MyTalMoHHbIH nporiecc U noiaumopdusm. [lomynsunoHHbIe BOJHBHI,
npeiid reHoB, Murpanusa U «3h(EeKT ocHOBaTENs» B MOMYJISAIUAX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacel. Ilonstme o pace. bonbmme pacel: €BponeouaHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpuUajibHasg), MOHIOJOUIHAS
(asmaTcko-aMepuKaHCcKasi). Bpemss u myTu pacceieHHs] 4YeiaoBeKa MO IUIaHETe.
EaunctBo  yenmoBeueckux pac. HayuHas  HeCOCTOSITENBHOCTh — pacu3Ma.
[IpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKPY)KAIOLIEH Cpebl.
BnusHue reorpaguueckoit cpeasl U Jpeiia TeHOB Ha MOPQOJOTHUI0 U

(bu3HO0IOrHIO YeIoBeKa

OKOCHUCTEMBI U MMpUCynmurue UM 3aKOHOMEPHOCTHU




7.1

Paszpnensl u 3anaun sxosoruu. CBs3b HKOJIOTUH C IPYTUMH HAyKaMHU.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
npupojHble U JabopaTopHble. MoOAETHUpPOBaHME B HKOJOTUH. MOHHUTOPUHT

OKPY’KaIOIIECH CPeIbl: JTIOKAIbHBIN, pETHOHAIBHBINA U TJIO0ATBHBIN

7.2

Okonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX neiictBus. Kiaccudukanms
9KOJIOTHYECKUX  (PAaKTOpoB: abmoTHYecKHe, OWOTUYECKHE, aAHTPOIIOTCHHEIE.
OOmue 3aKOHOMEPHOCTH JIEHCTBMSI 3KOJOrndeckux ¢akropos. Ilpasuio
muanmyma (K. HInpenrens, 0. JIubux). TonepaHTHOCTb. DBpUOWOHTHBIE W
CTEeHOOMOHTHBIE OPTaHU3MBI.

Aobnornueckue akropel. CBeT Kak sKosoruueckuii (akrop. [JeiicTBue pazHbix
YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHMU3Mbl. OKOJOTHMYECKHE TPYIIIbI
pacTeHUil M KUBOTHBIX 110 OTHOUIEHHIO K cBeTy. CurHaiabHas pojib CBeTa.
DoTonepruoan3M.

Temnepatypa kak »3kojormyeckuil ¢akrop. JlelictBue Temmeparypbl Ha
opranusMsl. [lolkuaoTepMHBIE M1 TOMOMOTEpPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPraHU3MBbI.

Bnaxxnocte kak akojormdeckuit  ¢axrtop. [lpucnocobnenuss pacreHMid K
MoJIICp KaHuI0 BOJHOTO OaynaHca. Kiaccudukarius pacTeHH MO OTHONICHHIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOT'O PEKUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, I1OYBEHHas,
rmyOMHHAass — TOJNMOYBEHHAs, BHYTPHOpraHW3MeHHas. (DU3NKO-XUMHUECKUE
0CcOOEHHOCTH cpex OoOWTaHus OpraHm3MoB. llpucrocoOneHusi OpraHW3MOB K
KHU3HH B Pa3HbIX Cpeax.

buonoruueckue putmbl. BHemHue 1 BHyTpeHHHE pUTMblL. CyTOYHbBIE M TOJJUYHBIE
put™bl. [IprcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHMA
KHU3HH.

XKuznennsie popmbl oprann3moB. [loHsTre o xu3HeHHOU ¢opme. KuzHeHHbIE
(GbopMBl pacTeHMiA: JepeBbs, KyCTapHUKU, KyCTapHUYKH, MHOTOJIETHHE TPaBBI,
OJHOJIETHUE TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, TEOOUOHTEI,
a’poOuoHTHI. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckue QaxTopsl. Buabl OMOTHYECKMX B3aMMOJEHCTBMIA: KOHKYpPEHLHS,
XMIHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmueckue, (Qopuueckue, (¢abpuyeckue). 3HaueHUE
OMOTMYECKMX B3aMMOJEHCTBMI [UIi CYyLIECTBOBAHHMS OpraHU3MOB B cCpeje

oOutanus. [IpuHIIMT KOHKYPEHTHOTO UCKIIOYEHUS

7.3

OKOJIOTUYECKHE XAPaAKTECPUCTHUKU TOIMYJIAINH. HOHYJ'IHHI/ISI Kak Ouoyiormueckas

cucrema. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH




Ouosioruu BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpbI MOMYJIALUH.
OcHOBHbBIE TMOKa3aTeJM MOIMYJSIIMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
IIOJIOBAsl  CTPYKTypa, pOXKAAEMOCTb, IPUPOCT, TEMII pPOCTA, CMEPTHOCTb,
MUTpaLU.

Okosorudeckass CTpykrypa nomyisanuu. OILleHKa YHCIEHHOCTH IOIYJISALUH.
JluHaMuKa nomyJsiiuy U €€ peryysinus. bUOTH4eCKui IOTEHLHal NOMYJIALUN.
MonenupoBanue AUHAMMKU — nomyssiquu. KpuBele pocTa  UHMCIEHHOCTH
nonyisauuu. Kpusble BbDKMBaHMs. Peryisius 4YMCIEHHOCTH HOIYJISLMHU: POJb
(GakToOpOoB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJIOTMYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

[TonsiTe 00 oKojorMYeckod HuUme Buaa. Mecroooutanne. MHoOromepHas
Mozenb dKonorndeckod Humm Jk.M. XatumHcona. Pa3zmepbl 3KonOruueckoin
Huuy. [loTeHnnanbHas ¥ peaqn30BaHHas HULLIH.

Bun xak cucrema mnonynsuuid. Apeainbl BUIOB. Buipl M uX KU3HEHHbIE
CTpaTerud.  3aKOHOMEPHOCTH  MOBEAEHUS W MHUIpalMid  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

7.4

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsi3u Mexay
opraHu3mMamMu B OuoOIleHO3€. JKOocHCTeMa Kak OTkpbiTas cucrema (A.lx.
Tencnu). @yHKUMOHANbHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: IMPOIYLEHTBHI,
KOHCYMEHThI, peayueHTbl. Tpoduueckue ypoBHu. Tpoduueckue menu u ceTH.
Abuotnueckue 650ku 3KocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopor
BELIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHoBHBIE TTOKa3aTeNnM 3KocHcTeMbl. bruoMacca M mpoayKuus. DKOJIOTHYECKUE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHUH.

HanpaBneHnHble 3aKkOHOMEpHBIE CMEHBI COOOIIEeCTB — cyKueccuu. [lepBuunble u
BTOPUYHBIE CYKLECCMM M MX MPUYUHBL. AHTpPONOIeHHbIE BO3JCHCTBUA Ha
cykueccuu. KnmnmakcHoe coobmiectBo. buopasnoobpasue 1 mosiHota KpyroBopoTa
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipuponnbie 3KocHUCTEMBL. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporeHos. Paznnuns Mexxay aHTpONOT€HHBIMU U TIPUPOTHBIMU SKOCUCTEMaMHU.
Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opockas diopa u
¢dayna. CuHaHTponM3anus ropojckoil ¢aynsl. buonornueckoe u xo3siicTBeHHOE
3HaYEHHUE arpod’KOCHCTEM M ypOo3KocHcTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEHCTBUI OPraHU3MOB B SKOCHCTEMAX.

IlepeHoc 3HEprUM M BEMIECTB MEXKAY CMEXKHBIMU IKOCHCTEMaMU. Y CTOMYMBOCTh
OpraHM3MOB, TMOMNYJSUUNA M DSKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmemnanerapHas o6onouka 3eMiHM, TA€ CYIIECTBYET WU




cymecTtBoBasiia ku3Hb. YdeHue B.M. Bepnaackoro o Owmochepe. ObGmactu
o6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cCyIecTBoBaHUSl Ouocdeprl. OcobeHHOCTH OMochepsl Kak
rnobanbHOM  9KocucTeMbl.  JlMHamMu4eckoe — paBHOBecue B Omocdepe.
KpyroBopoTsl BemiecTB u OuoreoXxumuyeckne LHUKIBI (yriiepona, as3ora).
PurmuunOCTS siBCHMIT B Onocdepe.

3oHanpHOCTH Ouocheprl. [TonsaTe o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOIHBIE Jleca, CMEIIAHHbIE M IIMPOKOJIHMCTBEHHBIC Jieca, CTENH, CaBaHHHBI,
MYCTBIHM, TPONMYECKHE Jieca, BBICOKOTOphs. KimmaT, pacTUTENbHBIN U
KUBOTHBIA MHp OMOMOB CYIIIH.

CrpykTypa u (YHKIUS KHBBIX CHCTEM, OIICHKAa MX PECYpCHOro MOTCHIMaia U

6uochepHbIx QyHKIUN

7.6

DKOJIOTHUECKUE KPU3KCH U WX MpUYUHBL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3AYIIHOU cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJAHOW CPEJIbl.
Oxpana BoAHBIX pecypcoB. Pa3pymienne mouBsl. OXpaHa MOYBEHHBIX PECypPCOB.
N3menenue knumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIbHBIM U JKUBOTHBIA Mup. OxpaHa
PacTUTEIBHOIO U KUBOTHOrO Mupa. OCHOBHBIE NPHUHIMIIBI OXPaHbl IPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansemble mpuponnsie Ttepputopun (OOIIT).
Boranudeckue cazpl ¥ 300J0THYECKHE TAPKU.

OcCHOBHbIE TPHUHIMIBI YCTOMYMBOIO PpAa3BUTHUSI YEIOBEUECTBA U IMPHUPOABI.
PanponanpHOoe  mpUpPOJONOIB30BAaHUE U COXpaHEHHE  OMOJIOIMYECKOIo

paszHooOpa3us 3eMiau




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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