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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eiepabHOM paboueii mporpaMMbl BOCITUTAHHUA.

YueOuslii npeamer «buonorusy» yrmy6nénnoro yposHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHusM GI'OC COO npodunbHbie yueOHbIE
IpeAMEThl, H3ydyaeMble Ha YIIyOJEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHUX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHON, YKOJIOTUEH, TICUXO0JIOTHEN, CHIOPTOM UJIM BOEHHBIM JI€JIOM.

[Iporpamma no yueOHomy nipeameTy "buonorus” naét npeacraBieHue o 1eIu
W 3aJjayax U3ydeHHs ydeOHoro mpeamera «buosiorus» Ha yriyOJ€HHOM YpOBHE,
ompenenser o0sA3aTeabHOe (MHBapUAHTHOE) TMPEIMETHOE COAECp)KAHUE, €ro
CTPYKTYpHpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0OCOOEHHOCTEN oOyyaromuxcs. B mporpaMmmMe o 6nosioruu peajin3oBaH
MIPUHIIUAT PEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpPOCMATPUBACTCS  HAMPABJICHHOCTh Ha
MOCJIEyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
dbopMUpOBAaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PCHHS,  DKOJOTHUUYECKOTO
MBIIIUICHUS, IPEJICTABICHUHN O 3J0pOBOM 00pase KU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel mMpupoaHoi cpeae. B mporpaMmMe mo OMOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buonorus» B peanmuszanuu
tpeboBannii ®I'OC COO K TUIAHHPYEMBIM JHMYHOCTHBIM, METANpPEIMETHBIM W
MpEeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4€OHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYyYarolIMXcsi IO OCBOCHHIO COJIEpPKaHUS
OMOIOTHYECKOr0 00pa30BaHMs Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUsI.

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



KJIETOYHOW OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3aXx UM OpraHu3alusx  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHHSI COCTABIISIET CUCTEMaA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUU  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TMOJy4aroT pa3BuTHe. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHHUA O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME 4YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKK, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o y4yeOHOMYy mnpeamery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allMH, SBOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHeHUs1 OMOJIOTMYECKOro pa3HooOpa3us maneTsl. Tak, B 10 kiacce uzydarorcs
OCHOBBI MOJICKYJISIPHOW M KJICTOYHOH OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoru,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMXcsi MO OOTaHHUKE, 300JI0TMH, aHAaTOMUH,
¢dbusunonoruu yenoeka. B 11 kiacce u3yqaroTcsi I3BOIOLUOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnniii mnpeamer «buosnorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEH, IPUHIUIIOB U MPaBUJ,
JIe)KAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3MM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHWM. J{is
pa3BUTUS M TOJJACpXKaHUS HHTEpeca OO0yyaroumxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOr0 MaTepHalia B COJEPKAHUHU MPOrPAMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBIICHUSI U Pa3BUTHS
TOU WJIM MHOM 00J1aCTH OUOJIOTHH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEILIEHUE BAXKHEUITNX OMOJIOTHYECKUX M SKOJOTHUYECKUX PoOIeM.

Lenb u3zydenus: yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HaHUS B (JOPMHUPOBAHUM MHTEpPEca K OmpenenEéHHoN o0macTu
npo(hecCHOHANBPHON JESITENbHOCTH, CBSI3aHHOW C OHoOJoTHEel, WM K BBIOOPY
y4eOHOT0 3aBeICHUS JIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHMUs.

JocTikeHue 1enu u3ydeHuss yuyeOHoro nmnpeamera «buomorus» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIEUNBACTCS PEIIICHUEM CIICTYIONINX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHPA; O
CTPOEHUHU, MHOTroOOpa3uu U OCOOEHHOCTSX OHOJIOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIIMXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJOTMHM W CHHTETHYECKOM OHOJOTHM, TaJICOHTOJIOTHH, JKOJIOTHUH),
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCICIOBAaHUN B
naboparopud W B mOpupoae (HaOMIOJAeHHME, W3MEpPEHHE, OSKCIICPHUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TO0JIH30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¥  COIHMAIBHO-JKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpY’XKalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATh  MEpbI
npodriiakTHKA WHGEKITMOHHBIX 3a00J€BaHNM, MpaBUiia TTOBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS MHTEJUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpoIlecCe 3HAKOMCTBA C  BBIJAIOIMIUMHUCS OTKPBITUSMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMBIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, TIPOBEACHUS IKCIIEPUMEHTATIBLHBIX UCCIICI0BAHUM,
pelieHus: OMOJIOTMYECKUX 3a/lay, MOJACIHUPOBAHUS OHUOJOTHYECKHUX OOBEKTOB U
MPOIIECCOB;

BOCITUTaHUE y O0YYAIONMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



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

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
PUPOAOTIOIL30BaHUH (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouochepsl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXaromux Jojned  (cobmiomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/laHME€  YCJIOBMM  JUIsi  OCO3HAaHHOTO  BbIOOpa  0OydarolUMUCSH
VHIMBUTy AJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayouemMy npo(ecCHOHaIbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMHU PETHOHA.

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

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OUOJIOTUU
OCYIIECTBIISIETCSL ¢ YYETOM CHEnU(pUKU €ro COoJAep KaHWs U HaIMpaBIECHHOCTH Ha
OpOoAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM yCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-UCCIIEI0BATENHCKUX PaboT,
TEMAaTUKA KOTOPBIX OMPEAEIISIETCS YUUTENIEM Ha OCHOBE UMEIOIINXCSI MaTEPUATIBHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX TPUPOJIHBIX YCIOBUM.



COJAEPKAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

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

JleMmoHcTpanuu

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

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

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

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OuochepHniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme x)uBble CUCTEMbI HA PA3HBIX YPOBHIX OPraHU3ALUU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpUunMHBI UMCKaXEHUsA PE3YyJbTATOB JKcnepuMeHTta. [loHAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



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

Oo6opynoBanue: 1abopaTopHOE 000PYI0BaHUE JJI IPOBEICHUS HAOIIOACHMH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAsI e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

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

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTtopus pa3BUTHS METOAOB MUKPOCKOIIHI.

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

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

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boga u e€ poJib Kak pacCTBOPUTEIS, peareHTa, y4acTue B CTPYKTYPUPOBAHUHU KIIETKH,
TEIUIOpEryiauru. MUHepanbHbIe BEIIeCTBA KJIETKU, UX Onojorudeckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpyKkTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonorunueckue GpyHkunu 6eakoB. IIpuonsi.



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

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

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

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamuol (HTD). Cexenuponanue JJHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
cmpyKmypbol U OYHKYull OUOMONEKYN U UX KomMniekcos. Komnviomepnulii ouzavin u
opeaHudecKull cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMmoHCcTpauumn

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

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

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJIEKyJIbl BOIbD, «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIeKYJbD», «CTpoeHHE MOJICKYI
yrieBonoBy», «CTpoeHHe MOJIeKyd JHUNUAoBY», «HyKIenHOBbIE KHCIOTBIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCyAa U 000pyA0BaHHE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlaGopaTopHnasi padora «VccienoBanue HyKJIEHHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUS KIETKH.



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

Crpoenue 1 GyHKIHOHUPOBAHHUE dyKapUOTHUECKON KIeTkU. [1nazmarnyeckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckoil MeMOpansl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHUYECKYI0 MeMOpaHy: macCcuBHbIN (Auddy3usi, ooneruéHHas
mud¢y3us), akTUBHBINA (NMEPBUYHBIN W BTOPUYHBINA aKTHBHBIA TPAHCHOPT).
[Toymponuiaemocts MeMOpanbl. PaboTa HaTpHii-kaqueBoro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronuto3. Jk301uTo3. Kietounas crenka. CTpykrypa U QyHKIIUU
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
KJeTkd. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TIpaHyJIpHOTO PETUKYIyMA.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MATHUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I onvodcu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHBIE MIIACTUABI OTOCUHTE3UPYIOIINUX 3yKAPHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeoi.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KneTodynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 00010YKU 6 Mmumose. AHoepHviii
Mpaucnopm.

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

JeMoHCcCTpauu



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

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

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

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoiiM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakIuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuust pepMeHTOB OT HEOPTAaHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodoupaioujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunrteza. CBetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuv
gdomocunmesa. lIpogykTuBHOCTH (pOoTOCHMHTE3a. BiusHue pa3audHbIX (PaKkToOpoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEMOCHHTES. Pa3noo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

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

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

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax omomorndeckoro okucieHus. [luknmuyeckue peaknun. OKUCIATETHEHOE
bochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



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

JleMoHCTpanun

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

Tabmuibr 1 cxembl: «DoTocHHTE3), « JHEPreTHUECKUT 00Men», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

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

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuUMepe aMuia3bl WK KaTaaasbl)y.

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

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Peryisiiusi akTUBHOCTH T€HOB Yy MNpoKapuoT. ['mmoresa
ornepoHa (®. XKako0, XK. Mano). Monrexynapuvie mexanusmvl IKCNpeccul 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

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

BupycHble 3a0051eBaHus Ye€JI0BEKA, )KUBOTHBIX, pacTenuii. CITN ], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u anarus b6onrvuux maccusos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

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

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

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

Martpuunbii cunares JAHK — pemmkanwpa. IIpuanuner permkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauyu MUTO3a U MIPOUCXOSIIINE B HUX MPOIECCHI.
Tuner MuTo3a. KapnokuHes u HUTOKHHE3. bruonornyeckoe 3Ha4eHre MUTO3A.

Perynsaius MUTOTHYECKOrO IMKJIA KJIeTKU. [Iporpammupyemas KieTo4dHas
rudespb — aroInTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKka» — ouourngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

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

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpELIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHnasi pabora «HalmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue u GpyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U JKU3HEACATEIPHOCTH OTHOKJIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHE
npoTUCThl. KoJIOHHANIbHBIE OPTaHU3MBI.



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

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

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

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

Omnopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIBI
COCIMHEHUS KOCTEM.

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

IIntanue opraun3mos. Iloromenre Boapl, yrieKucioro raza 1 MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanme  KkMBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX >KMBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOCHUSI KPOBEHOCHOH CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJisiums.

Brinenenue y oprann3mos. Beigenenue y pacreHuil. BeiziesieHue y ;)kUuBOTHBIX.
CokpatutenbHble Bakyodau. Opradbl BbiaeneHus. DuibTpalus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTHl OpraHoB BbiAeneHUs. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTENBHOM CHCTEMaMU. BeiaeneHue y



MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

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

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopus KioHaNIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, ©. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3ngpaxuMocTh W peryiduuss |y  OpraHu3moB. PasznpaxumMocTs y
OJTHOKJIETOYHBIX OPraHn3MoOB. TakcuChl. Pa3ipaXuMoCTh U pEryssiuus y pacTEHUM.
PocToBbI€ BelllecTBa U X 3HAYEHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIMIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednekropHas nyra. bezycinoBHbie U yCIOBHBIE pe(IIeKCHI.

['ymMopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMA MUBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOM M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupl U cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojiopocin», «baktepum», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl»y, «CTpoeHue cTeOIs»,
«CTpoeHue JNHCTOBOM IIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BblgenurenbHas CHUCTEMay, «IDHAOKPHUHHAsA cUCTeEMa», «CTPOECHHE MBIIIIbIY,
«Ammynurer»,  «KuiieunomonoctHeie», «CxeMa  NUTaHUS  PACTECHUN»,

«KpOoBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBD»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonuTamux», «HepBHas cucrema uenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpOMpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH



HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUU, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHUE JJIs JIEMOHCTPALIMK MIOYBEHHOTO U BO3/YIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia i 0eJIKoB Mo edcTBreM (hepMEeHTOB, 000pyAOBaHUE ISt
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l/3ydueHue TKaHEe paCTCHUIN.

JlaGoparopHasi pabora «3ydyeHue TKaHe sKUBOTHBIX).

JlaGopaTopHasi padora «3yueHne OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  I[OYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele kieTku, win rametsl. Meno3. Craauun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecrto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :KuBOTHBIX. [10I0BBIE Kee3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CnepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

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

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesza. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOMMTAIOUINX. 3apOJABIIICBBIC JMCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHANBHAS WHIYKIIHS).
3akyagka IUIaHA CTPOCHUS JKUBOTHOTO KakK pe3yibTaT HEpapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. IIpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrM4yecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHPOCTPAHEHHE B mpupone. THUmbl pocTa KUBOTHBIX. PaKTOPHI
peryisiliiy pocTa >KMBOTHBIX U 4esioBeka. CTauu MocTaIMOPUOHAIBHOTO Pa3BUTHUS



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

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoliecce Mero3a. ['amerorenes
y pactenuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OILTIOIOTBOPEHHE Y IBETKOBBIX pacTeHHil. OOpa3oBaHuE U Pa3BUTHE CEMEHM.

MexaHn3MBl pETYISIAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHCTpaMuK

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pa3MHOXKEHUD», «Pa3zMHOKEHME XJIAMHIOMOHAIbBD, «Pa3MHOXEHHE JBIIIECHBI,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsly, «I'amerorenes», «CTpoeHue
AWIEKIIETKH U crepmMaTo3onaa», «OCHOBHBIE CTaJAWM OHTOreHesza», «llpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «PasButue capaHumny,
«Pa3Butne narymkw», «JlBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUN,
«CtpoeHne ceMsaH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKI MXa», « KU3HEHHBIN [IUKJI HATOPOTHUKAY,
«OKV3HEHHBIN UK COCHBLY.

ObopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpenapaThl SHWLEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKIY.

JlaGoparopHas padora «/3ydyeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHKpOITpEnapaTax».

IlpakTnueckass padora «BbisBIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHU.

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

Hcropust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6ots H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®dunmmnaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHSA U CUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI ~ TE€HETHUKU:  THOPHUIOJIOTHMYECKUN,  LHUTOJIOTHYECKUA,
MOJIEKYJIIPHO-TEHETUYECKHM.

JleMoHCTpanun



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

Tabmunp! u cxeMbl: «MeTopl TeHETUKI, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT TI'€HETUYECKUX

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

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs ITPU3HAKoB. L{UTOoJIOrMueckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEeIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CuerieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMhu. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HAKOB, CHETIEHHBIX C TTOJIOM.

['eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tomumepus.

['eHEeTMYECKUI KOHTPOJIb Pa3BUTHS PACTECHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONOTUYECKUX  TPOIIECCOB, TOBEACHUS U  KOTHUTUBHBIX  (DYyHKIIUH.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyecKkrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIeACTBEHHOM HH(POPMAIIMU B TOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
Meunnens», «AHanmu3upymrouiee CckpeluBanue», «HemomHoe gOMUHHUpPOBaHHEY,
«ClemieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€eCTBEHHBIN ajIenu3m», « B3aumMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMUd 3aKOHOB €IMHOOOpasws
THOpUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTPAlllM CLEIJICHHOTO HACIEIOBAaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpEIIMBAHUSA Yy IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb  cpeast B (oOpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHBIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

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

KomOunaTuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJTHOTO BUA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUWPOBAHHBICE MyTalud. SnepHble U
HUTOIIa3MaTuYeckue MyTtanud. CoMaTUYecKUue W MoJjoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IMpOIEcCa. 3aKOH TOMOJIOTUYECKUX PSI0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PpOJb INUEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdeMmoHcTpanuu

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

Tabmuel u  cxembl: «Bugasl  usMeHuMBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs H3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTaruii.

OOopynoBaHue: XKUMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMoOHHOTO psga U
BAPHUALIMOHHOW KPUBON».



IIpakTuyeckas padora «Myrtanuu y Japo3o¢uiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uvenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToAbl  M3y4YeHHs  TEHETMKM  YEeJOBEKAa: TIE€HEAIOrMYECKH,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIUOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1I[P-ananu3a. HacnenctBenHbie 3a001eBaHus YyeinoBeKka. [ eHHbIe U XpOMOCOMHbIE
Oone3HM 4YelnoBeKa. boJIe3HM C HACIEACTBEHHON MpPepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOro Ipy3a». JTUUYECKUE acCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeTobl U3yUYeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a001€BaHUs YEIOBEKaY.

IHpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus u cenekuust. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o I[leHTpax mOpOUCXOXKIEHUS W MHOT000pa3vs KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON N3MEHUYUBOCTH
H. W. BaBumnoBa, ero 3HaueHue s CEISKITMOHHON pabOTHI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIH U
VHIUBUY AJIbHBIN. Ortansl KOMOWHAIIMOHHOU CCJICKIINU. HUcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITy ¢ moMolIbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJICKIIMOHHOW  paboTHI.
PanmnanMoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTYyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekoMOuHanTHbIX JIHK 17151 mosmydeHust iCXOAHOro MaTepuara st CeJIeKIUu.

[Tomyuenue MOJIUIUIONIOB. BryTpuBuaosas THOpUIN3AIINS.
brmuskopoAcTBEHHOE — CKpemmBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpenMBaHue, WM ayTOpuAWHT. ['erepo3uc W ero mpuumHbL. Vcmonb3oBaHme
rerepo3uca B cenekuuu. Otnanénnas rulGpuauzauus. [Ipeogonenue Oecruioaus



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

CoxpaHeHure U U3y4eHUE TeHEeTUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpanwenue u YynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeadx VIyduleHus.
cywecmseyowux u co30aHus HOB8bIX NOPOO, JUHULU U KPOCCO8, 8 MOM UYucie C
NPUMEHEHUEeM COBPEMEHHBIX MeMO008 HAYUYHbIX UCCIe008aHUL, Nepedosslx uoel u
NepCneKmuBHbIX MexHOoI02ULL.

JlemoHcTpanuu

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

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuin, «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«MeTtonpl cenekiumny, «Otnanénnas rudbpuauzanus», «MyTtarenesy.

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

JlaGopaTopHas padora «/3yyeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKcKkypeusi «OCHOBHBIE METOAbl W JOCTHUKCHUS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, MJIEMEHHYIO bepmy,
COPTOHUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TOMYyYeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOJIeMe. Mukpoouosornuecknii cuHTe3. OOBEKTH MHUKPOOMOJIOTUUYECKHUX
texHosorui. [IpousBoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaIuX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHUECKHUE Y TH.

Knerounas mHxeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3alMS W COMAaTHYECKUN
smOpuorene3. lcnoiab30BaHHE TarlIOWZOB B CEJIEKUMU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumei. Vcnonb3oeanue MOHOKIOHANbHBIX U NOJIUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIaHTALMU SIAEP KIIETOK.



Texnonozuu 0300po6nenus, Kyabmueupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYD.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbix JTHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW NHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumunaa. [TLP-
JMAarHocThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Ouommkenepuss g pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbI0 00ecreyeHus] KOMOMHHPOBAHHOU
3amuThl OT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUpYCOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmunp! u cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KileTouHas nHxkenepus», «I eHHass HTHKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BaKHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIOMUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBroKyIye cuiibl 3BOTFOLMK BUIOB 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS OpraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLLECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunterndeckor Tteopuu dBotonmu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMeHHas 3BOJIOUMOHHAsA  OuWojorusa. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaMuA



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

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupo s (o K. JIunuero)», «JlectHuna
XUBBbIX cymiecTB (1o Jlamapky)», «Mexanusm GopMupoBaHUs MPUCTOCOOTICHUN Y
pacTeHull U )KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «®opmbl OOpbObI 3a CYIIECTBOBAHHEY,
«Iloponbl romyOei», «MHoroodpasue KyJIbTypHBIX (OpM KamycTbl», «Iloposs
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS JABWXKYIIUX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH SBOJTIOLIMI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

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

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIH
npouiecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaINpaBJICeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusax. DP¢PeKkT OCHOBATEIS.
Ippexm o6ymouinounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pa3HooOpa3usL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma opeticha eeno6 6 6OILUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (penpoayKTHUBHAs).
EctecTBenHbIii oTOOp — HampaBiswiomuii ¢akrtop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIMN,  pa3pbIBAOILIMIMA
(nm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HukHOBEHHE NPUCTIOCOOIEHUH Y OpraHu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl TprcnocobIeHu y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
Oonoxumuyeckue, TnoBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOJIOIMU. M3omsamus — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rudpuansanys). JJIMTenbHOCTh 3BOIIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



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

JleMoHCTpaIMuA

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

Tabmuel 1 cxembl: «MyTallMOHHAsE HM3MEHYUBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BalinOepray, «IBuwxyiue
CWJIbl ABOJIIOIUNY, «IKOJIOTHYecKass M30JSAUs MONYJIAIHUi ceBaHCKOU (openny,
«I"eorpaduueckast U30JISIUS TUCTBEHHUIIBI CHOMPCKOM U TUCTBEHHHUIIBI IAyPCKOiD»,
«ITonynsIMOHHBIE BOJHBI YHCICHHOCTH XUIIHUKOB U KEepTB», «Cxema neicTBUS
€CTECTBEHHOT0 0TOOpay, «P@opMbI O0pPHOBI 32 CyliecTBOBaHUEY, « MHyCTpHanbHBbIMI
Menanu3zM», <«KuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAss  OKpacka
KUBOTHBIX», «lIpenymnpexnaromas OKpacka >XHUBOTHBIX», «DU3HOJIOTHYECKUE
apantaiuny, «l[IpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTENIBHOCTBY,
«Kpurepuu Buaa», «Bunpl-nBoHUKN», « CTpyKTypa BUaa B npupoae», «CrnocoObl
BHU1000pa3oBanHus», «I'eorpadruueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«2KoJIOTHYECKOE BUA000pa30BaHUE BUIOB CHHMI, «llonmumimouasl pacTeHHiD,
«KamycTHO-peneuHbIil ruopumy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHI[ U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOIEHUM, Yydelia MTUILl U 3Bepell pa3HbIX
BHJIOB, TepOapuM pacTeHMH OJW3KHMX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuast pabora «CpaBHeHHWE BHJIOB IO MOPQOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomornuu. Ilepexonubie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBodronuu. CpaBHeHHe GIOpbl U
(dayHbl MaTepUKOB W OCTpPOBOB. buoreorpaduueckue obnactu 3emiau. Bumbl-
DHIAEMHUKHU U PEIUKTHI.

OMOpPHUONOrHMYECKHe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKME MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapusle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUUYECKHE,



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

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyui.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

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

Tabnuubl U cxembl: «OUIOTEHETUUECKUN DS JIOMIAIN», K APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodutey,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpeii) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJIOTUYHBIE OpraHe, «PyJIUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHl 4YelOBEKa M MMMMaH3e», «[aBHbIE
HaIIpaBJICHUS 3BOJIIOIUNY, «O011IHe 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUIGKIIUU, TrepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpeacTaBlIeHUsS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEp)KeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >kM3Hu U aCTPOOHOJIOTHS.

OcHOBHBIE JTaInbl HEOPraHUYECKOU JBOJIIOLIU Y. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHnyeckux BemecTB n3 HeopraHndeckux. Omeir C. Mumrepa m I'. Opm.
Oo6pazoBanue noaumMepoB u3 MoHoMepoB. Koarneparnast runote3a A. M. Onapuna,
runore3a mnepBuuHoro Oynpona Jlx. XompaeliHa, reHeruyeckas rumnore3a [
Ménnepa. Pu6osumer (T. Yex) u runoreza «mupa PHK» V. T'unbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobl €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u e€ meroapl. OTHOCUTENIbHAS U AOCOIIOTHAs] T€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKas MIKajia: 30HbI, 3pbl, IEPUOJIBI, STTOXH.

HavanbHbie 3Tamnbl OpraHMYecKOM HBOIOUMU. [losiBieHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpemeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTHI.



[Tpoucxoxaenue syKapuoT (CUMOUOTEHE3). DBOTIOLNUOHHOE TPOUCXOKACHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOUYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

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

OcCHOBHBIE 3Tallbl 3BOJIOLNMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [IpoucxoxxaeHrue MICKONMUTAONIUX U
ntuil. [lpunuun kimodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30M, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€OJIOTMYECKUX
npoueccoB. [losiBiieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30oBaHUE:
€ro yCJIOBUSA U BIIMSHUE HA ra30BbIil COCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

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

JeMmoHcTpanuu

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

Ta6nuie u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoKJIeHUs ku3HW», «Cxema ombita C. Muinepa, ['. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  3Boouun», «l'eoxpoHoOrMYecKass  IIKaliay,
«HauanpHble 3Tarbl OPraHMYecKoi 3BONMIOLUNY», «CxeMa 00pa3oBaHMs 3YyKapHOT
nyTéM cumobuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCINY,
«MHOTrOKJIeTOUHBIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pacteHus», «Opranbsl IBETKOBBIX PacTEHUID, «CXxeMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(o3bl KUBOTHBIX», «IIpocTeitmmey, «Kumeunonomnoctueie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«IItnuspy, «Mitekonuraromue», «Pa3BuTre XKuU3HU B apXEUCKOU 3pey», «Pa3zButue
)KU3HH B TMPOTEPO30OUCKON 3pen», «Pa3BuThEe XKU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHe )U3HU B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HN B KaHO30MCKOMU 3pey,
«CoBpeMeHHas cucTeMa OpraHuyeCcKoro Mupay.



O6opynoBanue: repbapuu pPACTEHWN Pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BIIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX )KUBOTHBIX, Uydella NTUL U 3BEPEH, KOJUIEKIIUU
OKaMEHEJIOCTEW, TOJIE3HbIX MCKOIMAEMbIX, MYJSDKA OPraHUYECKHMX OCTATKOB
OpTaHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
FOpu 1o nzyvyeHno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi padora «/3yyeHue M omnMcaHWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTEHUM
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «/3yyeHne ocOOEHHOCTEN CTPOEHMSI MO3BOHOUYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHune yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
B033peHUs. COBPEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  4YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
nosezeHuUeckue. OTIINYMS YelloBeKa OT KMBOTHBIX. [IpAMOX0OKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOIOrHYecKUe, COllUalbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJUU aHTpoIOTreHe3a. PaHHME uenoBeKOoOOpaszHble O00E3bSHbBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TMPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
Jo/1ei. ABCTPaJONUTEKN — JBYHOTHE MPEAKU JIIOACH. UenoBEK yMeIbli, MepBbIe
M3TOTOBJICHUS OpYAUN TpyAa. YeloBeK MpAMOXOISIIUN U IEPBbIA BBIXO JIOIEH 32
npenensl Appuku. Yenosek reifenboepreckuii — o0 npeiok HeaH AepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pa3syMHOro. YeloBeK HEaHAEpTAIbCKUM KaK BHJ JIKOJEH
XOJIOJHOTO KJIMMara. YeloBeK pa3syMHbId COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBeK, OCBOEHME KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
MaJeoreHOMHKA.

OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOp B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH mporecc ¥ noaumopdusM. [lomyssiuoHHbIE BOJHBI,
nperid reros, murpanus U «3p(EeKT ocHOBATENs» B MOIMYJALUIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelOoBeKa IO ILJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHIo U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapHabple  MeToJbl B (usnueckot  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHbDY, «CKeNneT uenoBeKa U CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutTek», «YenoBek  ymensli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckui yenoBek» «Heanaepranbiupbn»y, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJTIOLNH YEJIOBEKa», «Packl UeoBeKkay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJIEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKa U KUCTH IIUMIIaH3e,
MOJEIH TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEeJI0BEKA, CBA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HAOPTraHU3MEHHBIX CHCTEM C OKpY KaloLIe cpenoi

3apoxaeHue U pa3BuTHe dkojoruu B Tpynax A. 'ymGonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nenst u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3IKOJIOTHH:
npUpoAHbIE W JiabopaTtopHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKPY KAIOIIeH CPeIbl: JTOKAIbHBIN, PETUOHATBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4YenoBeuecTBa ¢ npuponon. GopMmupoBaHue
HKOJIOTHYECKOM KyJbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanun

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

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

JlabGopaTopHuasi padora «3yuenue METOJO0B AKOJIOTUYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJioruueckre (PaxkTopbl U 3aKOHOMEPHOCTH ux nenctus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTUYECKHUE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak sKosiornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpPAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHampHas poJib CBETA.
DoTONEPUOIU3M.

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

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
HoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Bojie. [Ipucnoco6ienrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xumMuyeckue
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HbIX cpeax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIJIOBUU KU3HU.

Kusznennsie popmbl oprann3moB. [lonsTue o xxu3neHHoi hopme. JKuzHeHHbIE
dbopMBl pacTeHHWl: JEpeBhbs, KyCTAapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (OPMBI )KUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue daxkTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOMo03 u ero ¢opmel. [lapasutusm, koomepaiusi, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Hetrpoduueckue
B3auMoOJecTBUs  (Tommueckue, (Qopuyeckue, (Qabpuueckue). 3HAUCHUE



OMOTHYECKUX B3aUMOJACMCTBUN JUIsl CYILIECTBOBAHMS OpPraHU3MOB B CpeEle
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CHEKTPY,
«IKOJIOTUYECKHE TPYIIIHI KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XHUBOTHBIE», «DHU3MOJIOIMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOB», «bBHONOrMYECKHEe PUTMBDY,
«Kuznennslie popmbl pacTeHuil», « KuzneHHbie hOpMbI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCHCTEMA XBOMHOro Jieca», «llemu mnuranus»,
«XUITHUYECTBOY, «ITapazutuzm», «KonkypeHuus», «Cumouo3y,
«KommeHcanuszmy.

OO6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOaprun U KOJUIEKIUU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydella MTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHus JaHHBIX TPy, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUINX B pa3HbIX Cpenax,
repbapun M KOJUJICKUMH PACTEHMH M JKUBOTHBIX, OOJIaJaloUIMX YepTamu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YUYACTBYIOIINUX B PAa3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paboTa « AHATOMUYCCKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIAMH

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISILIHH. [lonynsauust  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEHM OMOJOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJjisinuid. OCHOBHBIE TOKa3aTeaud NOMYJSIUUU: YHUCIEHHOCTb, IIJIOTHOCT,
BO3pacTHasi M TI0OJIOBasi CTPYKTypa, pOXKIAeMOCTb, MPUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALUA.

OKoJiornyeckas CTpykrypa nonyssinud. OLieHKa YUCIEHHOCTH MOIYJISLUU.
JluHaMuKa MOMyJsIMUU U €€ peryssiuus. buoTHdyecKkuii NOTeHLMANl MOMYJIALUH.
MonenvupoBaHue AMHAMUKY nonyJisauuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUSA. Peryssnus YUCICHHOCTH MOMYJISALMNA: poiib (PaKTOpoB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Huime BUaa. MectooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HULLIN.

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

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

JlemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTMYECKUE XAPAaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiuum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysinun», «CKOpOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOneHust CEeMsiH paCTEHUM K paCcCEIICHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXKIY
OpraHu3MaMH B OUOLIEHO3E.

Dkocuctema Kak oTkpbiTasg cuctema (A. Jx. Tencnu). OyHKUMOHAIbHbBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJIOKHU
skocucteM. [1ouBBl ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BeIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENM SKOCUCTEMBI. bruoMacca 1 mpoAyKIHs. DKOJIOTHUECKHE
NUPaMUJIBI YKcell, OnoMacchl M SHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOP, 1€Co8, CMmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArponeHo3. Paznnuuns
MEXIY aHTPOIIOr€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ACHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll Pa3HbIX MUN08 Ha CYOOP2aHU3MEHHOM,
OpP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTol0IOoTUs
MOHHTOPHUHTA €CTECTBEHHBIX M AaHTPOIIOT€HHBIX YKOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer  u cxeMbl:  «CTpykTypa  OHoueHo3a»,  «DKOocUCTEMaA

IIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IpyIIBI OPTaHU3MOB B SKOcHUcTEeMe», « KpyroBopor BeliecTB B akocuctemey, «Llenu
nuTaHus (macTOWIHAs, JACTPUTHAsS)», «DKOJOTMYECKas MUpaMuja YHCEID,
«OKonorudeckas mupamMuia OMOMacChl», «IDKOJIOTHUECKAs MUpaMUa dHEPTUNY,
«O0pazoBanue 06osotay, «IlepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca Mocie
noxkapa», «KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemecTB U MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOoosKkocucTem.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHI[ U
3Bepeid, repOapuu KyJIbTYpPHBIX H TUKOPACTYIINX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3yueHue pazHOOOpazusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX 9KOCUCTEMAX.

IKCKYypcUsi «IDKCKYpCHsl B TUITMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIM WU OMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYypcusi «IKCKYpCHUsl B arposKocucTemy (Ha MoJie WIM B TEIIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas 000J0o4ka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa kKM3Hb. PazBuTHe mpejacTaBieHuii o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. XKuboe
BeIeCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyiiecTBOBaHus Onocdepnl. OcobeHHOCTH OHochephl Kak
r7100anpHOM 3KOoCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAEpoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ounocdepe.



3oHanbHOCTHL OHMochepsl. [TousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCa, CTENH, CABaHHBI,
yCTBIHU, TPOIMYECKHUE JIECA, BBICOKOTOPhS. KitMMar, pacTUTENbHBIN U )KUBOTHBII
MUp OMOMOB CYIIIH.

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

JleMoHCTpanun

[Toptpetsl: B. 1. Bepnanckuii, 9. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emmm», «KpyroBopoT azora B mpupoje»,
«Kpyrosopor yriepona B npuponae», «KpyroBopor kwuciopoga B IpupoIe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «KimMarnueckue
nosica 3emnm», «TyHapay, «Takra», «Cmemanneiil jgec», «LIMpokoIUCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponuueckuid gecy.

OobopynoBanue: repbapun pacTeHUM pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OIIafA cpeaa

OKOJIOTUYECKHE KPHU3UCHI W MX NPUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHne mnousel. OxpaHa NHOYBEHHBIX
pecypcoB. I3mMeHeHne kimMmara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
pPACTUTENBHOTO M YKUBOTHOTO MHpa. OCHOBHBIE NPUHLMUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Oco0o oxpansemblie npupojanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYHMBOTO PA3BUTHS YEJIOBEYECTBA W IIPUPOJIBI.
PannonanbHOE  MPUPOJONOJIB30BAaHME UM COXpAaHEHHE  OMOJIOTMYECKOTro
pazHooOpasust 3emiu. OOImKME 3aKOHOMEPHOCTH TJ00ABHBIX HSKOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA M €T0 BEPOSITHBIE MOCIEICTBHS.

Pa3BuTne METOJOB MOHMTOPHMHIA PAa3BUTHS ONACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvlie ungopmayuonuvle cucmemsi, odecneuusaroujue O00Cmyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl
aKopeadbuIumayuu dKocucmem U cnocoboos 060pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCEM.

JleMoHCTpaUuA

TaOmu1s! 1 cxembl: «3arpsiz3HeHue aTMoc(eprd», «3arpsa3HeHne ruApochepb,
«3arpsizHeHue nouBbly, «[lapHukoBsiil a3ddexT», «Oco00 oxpaHsieMble TPUPOIHBIE
TEPPUTOPUMNY», «MOJenH yIpaBasieMoro Mupa.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWU M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
oOy4YarolmMUMHCs TPOrpaMM CpefaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, HPUCYLIMMHU CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAIUUUe NPABOCO3HAHUS YIKOJOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIAHBDI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JJOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMM COLMOKYJIBTYPHBIMUA, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBAXXCHUS K 3aKOHY U IPABOIOPAJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICIAUIO U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONbITA U OMNbITA ACATCILHOCTH B IMPOIECCE peaav3alyd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

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



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

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

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

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBA)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NMPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJIBHOrO Hapoaa Poccuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIbI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

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

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

MMOHMUMAaHKUE YMOLUMOHAIBHOTO BO3JICUCTBHS KUBOU MPUPOIBI U €€ [IEHHOCTH;



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

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

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

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOM JAESATEIBHOCTH TEXHOJOTMYECKOW WM COLMAIbHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

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

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMbIe MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHJIOB,
aKOCUCTEM, Orochepsr);

AKTMBHOE HENPUATHE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEW TPUPOTHON
cpene, yMeHHe MPOTHO3UPOBAaTh HEOJIArOMPHUSITHBIE 3KOJOTHYECKHE MOCIEACTBHS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MIPAKTUYECKOMN JIEATEIBHOCTH SKOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

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

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH poliIeM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTeil BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPY U3y4YCHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAy4YHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIE TMOHSATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue, HabJoIeHne, U3MEPEHHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAbHbBIE
y4ueOHbIe JeHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHOW IPaMOTHOCTH M COIMAIBHOMN
KOMIIETEHIIMM ~ OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYaroUIMXcsl  MCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIEC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIEe IEUCTBUS B TO3HABATEIILHON U COIIMAIBHON MIPAKTHUKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUPOBaHbl [MO3HABATENIbHBIE YHUBEPCAJIbHbBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JICHCTBUA,
PETYJISTUBHBIC YHUBEPCAIIbHBIE YUeOHbIC JEHCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKaTh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMU NMOo3HABaTeJbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOATENLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(HUKAIIUKA, 0OO0OIICHHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIEC MPU3HAKW, YCTAHABIIMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

UCITIOJIb30BATh OMOJIOTUYECKUE TIOHATHUS IS OOBsICHEHUSI (DaKTOB U SBJIICHHIMA
YKUBOU MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MIPUMEHSTH CXEMHO-MO/ICITBHBIE CPEACTBA ISl TPEACTABIICHHS CYyIIIECTBEHHBIX
CBA3€H M OTHOLIEHUWH B M3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkxKe
MPOTUBOPEYHMI PA3HOTO poOJa, BBISBICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;



pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHATbHBIX M HEMAaTEPHUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIICICTBUN ACSITETLHOCTH;

KOOPJAMHHUPOBATH U BHITIOIHATH paOOTY B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIQJICTh HaBBIKAMU YI€OHO-UCCIICIOBATENBCKON U MMPOCKTHON JIESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATH TPUYUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISAThH IIeJICHATIPABICHHBIA MMOWCK TEPEHOCca CPEJCTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATCIBHYIO M TPAKTHYCCKYIO 00JIaCcTH
KU3HEICITCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC WJEH, MpeJjlaraTb OPUTHHAIBHBIC MOIXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOpMamu (TeKcTe y4eOHOTOo
mocoOusl, HAYYHO-TIOMYJISIPHOW  JIUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHHS], KPUTUIECKH OI[CHUBATH
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
otbope Omonornyeckoil mHGOpMaMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIIHOCTH;

BJIAJETh  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o61enme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU O CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3aJ1ayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3HMIMHI JIPYTUX YYaCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJICHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIlIeHUH Y4eOHOH 3aauH;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEHUCTBHI C YYETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

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

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

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

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JI€ATEIBHOCTh, BBIABISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

Jies1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

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

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOIO PEILICHHUS;

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

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHsATHE Ce0A U APYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NESTEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaTBl OCBOCHHS COJEPKAHMS Y4eOHOro mpeamera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€CIeUYeHUE
npopunapHOro  oOyueHust  oOydaromuxcss  Ouojmoruu. OHHM  BKJIIOYAIOT:
cnenuduyeckue AJjisi OMOJOTHHN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  palluoOHaJIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTUYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOr0 IMOKOJICHHUS, PACUICIUICHUsI, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHagensa, TrOMOJOTMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHMS, HCIIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONUCAaHUE, W3MEpPEHHUE,
HaOIIOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
DYKAapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuil, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM
OpPraHOB pACTE€HMI, JKUBOTHBIX, 4YEJIOBEKAa, NPOLIECCOB KU3HEAECATEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXKEHHUS,  MHJIMBUIYAJIHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBaTh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHUEM KJIETOK pa3HbIX TKAaHEH M UX (QYHKUMAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPACTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M HMX (QYHKIMSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BbISABIATH OTIMUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyI;

yMEHHE peniaTh OMOJIOTUYECKUE 33]Ja4t, BBISBISATH NPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOIATH
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIJBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs Iedb WCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThI U A€NIaTh BBIBOJIBL;

yMEHHE Y4acTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJMYHO  TPEJACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YUYEHUYECKHX
KOH(epeHusx;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIUIO0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
NESATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUILIEBON MPOMBINIICHHOCTH, YIAyOIsTh MO3HABATENIbHBIHI
UHTEpEC, HAIPaBJICHHBII HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOINICH Npodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpeameTHBIC pE3yNbTaThl OCBOCHUS y4ueOHOro mpenmera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTHHBl MHpA, B MO3HAHMHM 3aKOHOB IPUPOABI U PEIICHUH 3KOJIOTHYECKHX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MIPUPOOIIOIH30BaHUS, U B (HDOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOIMX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBosroniionHas teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIMH), YUEHUS
(A. H. CesepiioBa — 0 nyTsX u HampaBieHusx sBomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTUUECKON TUpaMuIbl 3HEpruu), runore3sl (rumorteza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJCIATh CYIICCTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Oumocdepbl, CTaOUIU3UPYIOIICTO, JIBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSHUSL  JBUXKYIIMX  CWUJ  DBOJIIOIMM  HAa  TeHO(POHH  TOMYJISIIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YyMEHUE YCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIMUH,
JBIDKYIIMMHA CHJIAMH aHTPOIOreHe3a, KOMIIOHCHTaMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISITH  OTJIMYUTENbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHWs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
AHTPONOTE€HHBIX U3BMEHEHUI B 3KOCUCTEMAX CBOEU MECTHOCTH;

yMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPeIbl OOUTAHUS, CAMHCTBA



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

yMEHHUE penaTh OMOJIOTUIECKUE 3a1a91, BBISABIISTh IPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICTyEMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SIBIICHUSMU, ITIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTATOB;

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

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OAKCIEPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpPMYyIUPYs IeJb HUCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
pe3ybTaThl U JENaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX Mpea0TBpAICHUSI
r100albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaATbHON
NESATETLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATENLHBI WHTEPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/t Konrposbusie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypenr
1 buoiorus kak Hayka
2 JKuBble cuCcTEMBI U UX U3yUYEHHUE
3 buonorus knetku 0.5
4 XuMuyeckas OpraHusaius KIeTKu 10
5 Crpoenrne u GyHKIUHU KICTKA 8 2
6 OOMeH BellecTB U MpeBpalleHrue Y HEPTUH B 9 1
KIIETKE
7 Hacnencrennas ungopmanus u 9 0.5
peanuzanus e€ B KJIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
W3MEHUYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 broTtexHoorus U CHHTETHYECKast OMOJIOTHS 4
17 PeszepBHOe Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Ne i/mn Konrpoabnbsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcbl
| 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3BOIIOLHS U €€ PE3YIIbTAThI 14 2
Maxkpo3BoIIOLMS U €€ PE3yIbTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 IIpoucxoxaeHre yenoBeKa — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OPraHU3MOB U HaJIOPTAaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKaroIle cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKoJ0Tusl BUJIOB U MOIMYJISILUMA 0.5
DKos0rUs coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHUCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 Yenosek U OKpykarolas cpeaa
12 PeszepBHOE Bpems
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 0 7.5




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

buosnorns xak KOMIUICKCHas! HAyKa U KaK
4acTbh COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBafl opraHu3anyi )XKUBbIX CUCTEM

HcTopust OTKPBITHS U U3YUYEHUS KIICTKU.
Knerounas Teopus

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

XMUMHYECKUH COCTAB KJIIETKU

0.5

MuHepalibHbI€ BEIlleCTBa KJIETKHU, UX
Ouosoruyeckas poib

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

CgoiicTBa, K1accupuKkanys U QyHKIUN
0enKoB

0.5




10

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

11

12

13

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

Hyxkneunosbie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «MccrnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [lpyrue
nykieosuarpudocharsr (HTD)

0.5

14

CexsennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15
16

MeToapl CTpYKTYypHOM OHOIOTHI

Tumnel K1eTOK. HpOKapI/IOTI/I‘IeCKaH KJICTKa

17

18

19

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

IToBepXHOCTHBIN anmnapar KIeTKU
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.
[TpakTnyeckas padora «M3ydyeHue

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIIbHBIX
KIJIICTKax»

0.5

0.5

20

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

0.5

21

HemeMmOpanHble opraHou bl KIIETKH




22

Crpoenue u GyHKIUH 1Ipa

23

24

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

ACCUMWISIIIUS ¥ TUCCUMUIIALIUS — JBE
CTOpOHBI MeTabom3Ma. Turbl oOMeHa
BeriectB. JlaboparopHas paboTa
«/3ydeHne KaTaAIuTUHYECKOW aKTUBHOCTH
(bepMEeHTOB (Ha IpUMEpPe aMIITa3hl WIH
Karajas3bl)»

0.5

25

@depMeHTAaTUBHBIN XapaKTep peakiuii
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «M3y4yenne pepMEHTaTHBHOTO
paclieruieHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJIICTKAX»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeH#He MpoiieccoB GOTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

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

31

AspoOHBIE OpraHU3MBI. DTarbl
SHEPTreTHYECKOro oOMeHa




OHeprus MeMOpPaHHOTO rpaiueHTa

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuuHOro CUHTE3a
TpaHckpunus — MAaTPUYHBIA CUHTE3
34
PHK
35 Tpancnsius u e€ 3Tanbl
16 KoaupoBanue amuHokucior. Ponb
pubocom B OnocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuoT u
JYKapHOT
18 MonexysipHble MEXaHU3MBI YKCITPECCUU
TE€HOB Y SYKapuOT
Bupycsl — BHekIieTOUHbIE (HOPMBI KU3HU
39 U obnuratHble mapa3utsl. [IpakTunyeckas 0.5
pabota «Co3manue MOJEIN BUPYCa»
40 BupycHsle 3a00neBaHus yeloBeKa,
JKUBOTHBIX, PACTEHUIN
41 Hanorexnonoruu B 6Moa0ruu u
MEUINHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cunte3 JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3ydyeHre XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»
45 JleneHue KJIeTKM — MHUTO3
46 Tunsl kneTok. KapruoknHe3 U HTUTOKUHES. 0.5

JlaGopaTtopHnas pabora «Habmronenue




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

47 Perynsuus suU3HEHHOTO LIMKJIA KIIETOK

48 OpranusM Kak eIMHOE 11eJ10€

49 Tkanu pacrenuii. JJaboparopuas pabora 0.5
«3y4yeHue TkaHel paCTCHUN '
TKaHM )KUBOTHBIX U YEJIOBEKA.

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

51 JlaboparopHas pabota «3yuenue 0.5
OpraHOB IIBETKOBOT'O PACTEHUS»

52 Ormopa Tena opraHu3MOB

53 JIBU>KeHUE OPraHnu3MOB

54 [Inutanue oprann3MoB

55 [TuTanue MO3BOHOYHBIX )KMBOTHBIX.
[MumeBapurenbHas cucTeMa 4eaoBeKa

56 JpIXaHue opraHu3smMoB

57 JIpIxaHue M03BOHOYHBIX )KUBOTHBIX U
yeJioBeKa

58 TpaHcIOpT BEIIECTB y OPraHU3MOB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
JKUBOTHBIX U YeJIOBEKa

60 Brienenue y oprannsMoB

61 3amuTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4enoBeKa




PazgpaxxumocTs 1 perymsnus y

63
OpPraHU3MOB
64 I'yMopanbHas peryisaius 1 SHAOKpUHHAs
CUCTEMA KUBOTHBIX U YEJIOBEKA
65 DopMBbI pa3MHOKEHUSI OPTaHU3MOB
66 [TonoBoe pazMHOXKEHKE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas padora 0.5
«HM3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha ’
TOTOBBIX MUKpPOIIpEapaTax»
69 WNuauBuayansHOE pa3BUTUE OPTaHU3MOB
— OHTOTEHE3
70 3akyaJKa OpraHOB U TKaHEU U3
3apO/IBIIIEBbIX JTUCTKOB
Poct u pazButne XKMUBOTHBIX.
71 JlaGopatopHas paboTa «BplsiBieHHe 0.5
IIPU3HAKOB CXO/CTBA 3apOAbIIIEH
MIO3BOHOYHBIX KUBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTECHUM.
7 JlaGopatopHas paborta «CtpoeHue 0.5
OpraHOB Pa3MHOKEHUS BBICILINX
pacTeHumn»
73 HcTopust cTaHOBJIEHUS U Pa3BUTHUS
TEeHETUKU KaK HAyKu
74 OcHOBHBIE IOHATHS U CUMBOJIBI 0.5

reHetuku. JlabopaTopHas pabora




«/Ipo3oduina kak 00bEKT TeHETHYECKUX
HUCCIIEJOBAHUN

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpeuuBanue. [Ipaktuaeckas pabora

75 " 1 0.5
N3ydenue pe3ynpraToB
MOHOTHOPHAHOTO CKPEIIMBAHUS Y
JIpo30¢uiIs"

76 I{uTomorunueckre OCHOBBI |
MOHOTHOPHUAHOTO CKPEIIUBaHUS

77 AHanu3upyolee CKpeluuBaHue. 1
Henonnoe nomuHupoBanue
JuruGpunHoe ckpeniruBaHue.

73 [TpakTiueckas pabora «3yuyenue 1 0.5
pe3yNbTaTOB TUTHOPUIHOTO ’
CKPEIIUBAHUS Y IPO30(DUITBD»

79 [{utonornyeckne OCHOBBI TUTUOPHUIHOTO 1
CKpELIUBAHUS

80 ClieruieHHOe HaCJeI0BaHKE MPU3HAKOB 1

81 XpOMOCOMHast TEOPUS HACIIEACTBEHHOCTH 1

82 I'enetuka nomna 1

83 I'eHoTHII KaK 11€JI0CTHASI CUCTEMA 1

24 I'eneT4ECKUI KOHTPOJIb PA3BUTHS |
pacTeHui, KUBOTHBIX U YEJIOBEKA

25 M3MeHunBOCTh MpU3HAKOB. BUbl 1
U3MEHYUBOCTH

86 MonudukaonHas U3MEHYHBOCTh 1




87

88

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

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KoMOnHaTHBHAs N3MEHYHNBOCTE

0.5

&9

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

0.5

90

91

92

3aKOHOMEPHOCTH MYTAl[HIOHHOTO
npoiiecca. DMUTCHETHKA U STTUT€HOMHUKA
['eneruka yenoseka. [IpakTuueckas
pabota «CocTaBlIeHHE U aHAIN3
POAOCIIOBHO

MeToasl METUITMHCKON T€HETUKH

0.5

93

94

95

3HadeHne MeIUIINHCKON M€ HETUKU B
MPEAOTBPALIEHUH U JICUCHUHT
reHeTHYECKUX 3a00JIeBaHNH YeIOBEKa

OCHOBHBIE TIOHATHS CEIEKIHH.
JlaGopatopHas pabota «3yueHue copToB
KYJIbTYPHBIX PACTEHHH U TIOPO/T
JIOMAITHUX KHUBOTHBIX)»

MeToap! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabora «3yuenue
METO/IOB CEJIEKIIUN PAaCTEHUI»

0.5

0.5




JlocTH>KEeHMS CeJIEKIMU PACTECHUN U

96 JKUBOTHBIX. [IpakTrueckas padota 1
«ITpuBHBKa pacTeHuU

97 CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHUE 1
TEHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpaciib

98 npou3BojcTBa. [IpakTuyeckas padbora 1 0.5
«M3y4yeHne 00beKTOB OMOTEXHOIOTUNY

99 OcHoBHbIE HaMpaBICHUS CHHTETUYECKOM |
Ounonoruun

100 XpOMOCOMHas U TE€HHasi HHKEHEPUs 1

101 MenunuHcke OMOTEXHOJIOTUA 1

102 PesepsHbiit ypok. IToBTOpeHue, 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI

OBULIEE KOJIMYECTBO YACOB I10 102 135

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bceero Koutpoanusie  Ipaxruseckue il?»y‘lel-ll/lﬂ :)Iﬁlil;l;OBaTeanme
padoThI padoThI pecypebi
1 OposmonronHas Teopust Y. lapBuna 1
5 JIBHoKyIIME CHIIBI 3BOJIFOLMA BUAOB 1O Y. |
JapBuny
3 Bbopn0Oa 3a cymiectBoBaHue, |
€CTECTBEHHbIN U UCKYCCTBEHHBIN 0TOOD
4 ®opMHUpPOBAHNE CUHTETUYECKON TEOPUHU 1
3BOJIIOLUU
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: |
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIUS
6 [Honynsiius — snemMeHTapHas €IMHHLIA |
3BOJIIOLIMU
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 0.5
pabota «BrIsiBIeHNE U3MEHYUBOCTH Y '
oco0elt 0ZJHOTrO BU1a»
8 DOneMeHTapHbIe GaKTOPBI IBOTIOLUU 1
9 Dddext ocHoBarens. Ipdext |
OyTBUTIOUHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nomyJsisiui: 1
reorpaduyeckas, Ouonormueckas
1 EctectBeHHbI 0TOOp — HanpaBISIOLINI |
(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

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

0.5

14

[Tpumeps! ipucnocoOaeHU y
OpraHu3MoB: Mopdosiornieckue,
¢buznonornueckue, ONOXMMUIECKHE,
noBeieHueckue. JlabopaTopHas pabora
«[IpucrocobeHust OpraHu3MOB U UX
OTHOCHTEIbHAs 11eJ1eCO000Pa3HOCTh)»

0.5

15

Buj, ero kpurepuu u CTpyKTypa.
Jlaboparopuas pabota «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTHIECKOMY
KPHUTEPHUIO»

0.5

16

17

CrpykTypa BUaa

Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIIOLUU

18

19

20

CBs13b MUKPO3BOJIIOINH U
ANUAEMHUOJIOTHH

MaKpOBBOJ'IIOI_II/ISI. [TaneoHTOIOTHYECKHE
MCTOAbI U3YUYCHUA 3BOJIFOITUN

BI/IOFCOFpa(I)I/ILICCKI/IC MCTOIbI U3YUYCHUA
9BOJJOINH

21

OMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIIOTHYECKUE METOIBI U3YUCHUS
HBOJTIONNHU




MonekyJIapHO-r€HETUYECKHUE,

22 OMOXMMHUYECKHE U MAaTEMaTHYECKHE
METO/]IbI U3yUYEHUS IBOJOLUU

23 OO01re 3aKOHOMEPHOCTH IBOJTIOIHH

24 AnanTuBHas paaualus.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOIINH

)5 HayuHblie runmoTessl IpOUCX 0K ISHUS
JKW3HU Ha 3emJie

2% JloHayuyHbIe peICTAaBICHUS O
3apOKJICHUH JKU3HU

7 OcHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLINH

28 ['unoTe3bl 3apok1eHUs )KU3HU
WcTopus 3emau 1 MeTO/IbI €€ N3yUEeHHUS.

29 Jlaboparopuas pabora «/3ydeHne u
OMHMCaHUE UCKOMAEMbIX OCTAaTKOB 0.5
JPEBHUX OPTAaHU3MOBY

30 HauanbHble 3Tanel opraHnyecKkoin
ABOJTIOIINH

31 DBOIIOIUS DYKAPUOT
OCHOBHBIE 3TaIlbl BOTIOIUU

1 pactutenbHOro Mupa. [IpakTrdeckas
pabora «3yueHue ocooeHHOCTEM 0.5
CTPOCHHUS PACTEHU Pa3HBIX OTACIIOB)»

1 OCHOBHBIE 3TaIlbl BOJIOIUU )KUBOTHOTO

MHUpa




OBosronus )KUBOTHBIX. [IpakTnueckas

34 pabora «/3yueHue ocooeHHOCTEH 0.5
CTPOEHUS I03BOHOYHBIX )KMUBOTHBIX»

35 PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuojam

36 MaccoBble BBIMUPAHUS —
9KOJIOTUYECKNE KPUZHCHI ITPOILIIOTO

37 CoBpeMeHHBIN YKOJTOTUYECKUN KPU3HC,
€ro 0COOEHHOCTHU

18 CoBpemeHHas cucTeMa OpraHu4ecKoro
IIPOLIIOTO

19 OCHOBHbBIE CUCTEMAaTUYECKHE IPYTIIIbI
OpPraHu3MOB

40 AHTpONOJIOTHS — HayKa O YEJIOBEKE

A1 Passutne npexacrasienuii o
MIPOUCXOXKACHUN YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yueHue ocoOeHHOCTEN 0.5
CTPOEHHMSI CKEJIeTa YEJI0BEKA, CBSI3aHHBIX
C MPSMOXO0KJIEHUEM

43 JIBIOKYILME CHIIBI AHTPOIIOTEHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E

45 OCHOBHBIE CTaIuU aHTPOIIOT€HE3a

46 [TaneoreHeTrka u NajeoreHOMMUKa

47 OBOJIOIUS COBPEMEHHOTO YEJIOBEKA




48

Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydeHne 3K0JI0rHuecKux
ajlanTalui 4eJoBeKay

0.5

49

50

MexaucuunianHapHble METOIbI
AHTPOIIOJIOTUU

3apO}K,I[eHI/Ie " pa3BUTHE SKOJIOI'HHA

51

Mertoab! skonoruu. Jlabopatopnas
pabota «3yueHne METO10B
IKOJIOTHYECKUX HCCIICIOBAHUI»

0.5

52

53

3HadeHne YKOIOrMYECKUX 3HAHUN IS
yeJoBeKa

Dkosorudeckue HpakTopsl

54

Abuotnueckue akropsl. CBeT Kak
sKosIoruueckuii paxrop. JlaboparopHas
pabota «BblsiBiIeHHE PUCTIOCOOICHUI
OpPraHMU3MOB K BIIMSIHUIO CBETA»

0.5

55

AbGuoTtndeckue axktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.
Jlaboparopnast pabota «BrisBiienue
MPUCTIOCOOTICHUI OPraHU3MOB K
BIIUSTHUIO TEMIIEPATyPhD»

0.5

56

Abunotnyeckue gpakropsl. BiaxHocTh
KaK 3KOJIOTUYECKHI (pakTop.
JlaGopaTopHas paboTa « AHaTOMHYECKUE
0CcOOEHHOCTH pacTeHH U3 pa3HbIX MECT
OOUTaHUS»

0.5

57
58

Cpensl 0OuTaHUSI OPTaHU3MOB

buonornueckue PUTMBI




59 ’Kuznenusie pOpMBI OPraHu3MOB

60 buotnueckue GpakTops
3HaueHne OMOTUYECKUX B3aUMOCHCTBHIA

61 JUIS CYILIECTBOBAHUS OPTaHU3MOB B Cpelie
oOuTaHus

2 DKOJOTUYECKHIE XapaKTEPUCTUKU
MOMY TSN
OcHOBHbIE TIOKa3aTeNN MOMYJISIIUN:

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U
OJIOBAsl CTPYKTYypa
OcHOBHbIE TIOKa3aTeNN MOMYJISIIIUN:

64 POXKIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

65 DKoJjorudeckasi CTpyKTypa MomyJisiuu

66 JluHamMuKa MOMYJIALNU U €€ peryisuus

67 KpuBble pocTa 4rCIEHHOCTH TOMYJISIIHH.
KpuBbie BBDKUBaHUS
DKoJIoTHYecKasi HuIla BUa.

68 JlaboparopHnast pabota 0
«[IpucrocobneHnst ceMsiH pacTeHUH K =
pacceneHuto»

69 Bun xak cucrema nomysisimit

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHU3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpPBITasi cucTeMa

7 KpyroBopoT BemecTB ¥ MOTOK YHEPTHH B

OKOCUCTEME




74

OcCHOBHBIC TOKA3aTCIU SKOCUCTEMEI

75 DKOJIOTUYECKUE MUPAMUIbI

76 W3meHeHns coo011ecTB — CYKIIECCHH
[IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. DKOCUCTEMBI MOpeH 1
OKEaHOB

73 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI
Ypboakocucremsl. [IpakTuueckas pabora

80 «M3yueHue u onucanue 0.5
ypOO3IKOCHUCTEMBDY
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB
B 9KOCHCTEMax
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

%) Pa3HBIX TUTIOB Ha CyOOpTraHN3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U
SKOCHCTEMHOM YPOBHSIX

23 buocdepa — obuieruianerapHast
obonouka 3emnu

84 VYuenue B. U. Bepuaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYyIIECTBOBAHUS
o6uochepsl

26 KpyroBopoTs! BemecTs n
OMOTEOXMMHYECKHUE ITUKITBI

%7 3oHanbHOCTH OHochepsl. OCHOBHBIE

OMOMBI CyIIN




88 YcroitunBocTh 6uocheps

89 DKOJOTUYECKHE KPUBUCHI U UX TPUUUHBI

90 BosneiicTBue denoBeka Ha onochepy

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

92 Oxpana npuposl

93 OCHOBHBIE TIPUHITUIIBI YCTOHYHBOTO
Pa3BUTHSI YEIIOBEUECTBA U TPUPOJIBI
PanmonansHoe npupoAONoNb30BaHNE U

94 coXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMiu

95 O6061eHue o TeMe « MUKpPOIBOIONUS
U e€ pe3ynbTaThh)

96 Oo6o6menne o Teme «MaKpOIBOIIOIHS
U €€ pe3yJIbTaThD»

97 O6o06menue no Teme «IIpoucxoxaenue
1 pa3BUTHE KU3HU Ha 3eMJie»

08 O6o06menue no Teme «IIpoucxoxaenue
YeJI0BEKa — aHTPOIIOT'eHE3»

99 O60061eHre 0 TeMe «DKOJIOTUs — HayKa
0 B3aMOOTHOUIICHHUSX OPTaHU3MOBY

100 O6o006menne no Teme «OpraHu3mMsl U
cpena oouTaHus

101 O6o006mu1eHne no Teme «KOJIOTHsI BUJIOB U
TIOITYJISALAI

102 O6061mmenue no teme «buochepa —

rio0agpHas YKOCUCTEMA)




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5



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

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

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOI KapTHHBI MUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 SKOHOMHYECKUX, YKOJIOTHUECKUX MPOOJIEM YeIIOBEUECTBA, a TAKKEe B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBAaHUU IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIJIC POCCUICKUX U 3apYOCIKHBIX YUEHBIX — OHOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenne cuctemoil 3HaHMH 00 OCHOBHBIX METOJaX HAy4yHOI'O
IMMO3HaHHus, UCII0JIb3YEMBIX B OMOJIOTHYECKUX HNCCIICA0OBAHUAX KHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMHCaHWE, HU3MEpPEHHE, IPOBEIECHUE
HaOroieHuil); crocob6aMu BBISABICHHUS M OLIEHKH AHTPOIOT'€HHBIX
W3MEHEHUH B PUPOJE.

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

BrisiBaenne 3aBHCHMOCTH MCXKAY HUCCICAYEMbIMU BCJIMYHMHAMU,
00BsICHEHHUE MOTYUYEHHBIX PE3yIbTaTOB U (OPMYIUPOBAHNE BBIBOJIOB

C UCITOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKHX 3HaHMM, KOTOopas
BKJIIOUAET: OCHOBOIIOJIAraOIe OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJI, MOITYJISIINS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI HIMMYHHUTET,
OnocuHTe3 Oenka, OWOIOMMMEpPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCITPOU3BE/ICHNE, HACJIEZICTBEHHOCTb, W3MEHYHBOCTD,
SHEPro3aBUCHMOCTb, POCT U Pa3BUTHUE);
Owoyornueckue Teopuu: KietouHas Teopus 1. IllBanna, M.
[Ineitnena, P. BupxoBa; K10HaIbHO-CEIEKTUBHOIO UMMYyHHUTETa [1.

Opnux, .M. MeuHukoBa, XpoMOCOMHasi TEOPHUsI HACIEACTBEHHOCTH

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




teopusa Y. JlapBuHaA, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
aaTponorene3a Y. [lapuna; teopust 6uoreonenoza B.H. Cykauépa;
yuenue H.M. BaBuioBa o neHTpax MHOTrooOpasusi ¥ MpOUCXOKICHUS
KyJbTYpHbIX pactenud, yudenue A.H. CeBepuoBa o0 nyTix u
HaIpaBIIeHUAX dBooIMH, yueHue B.W. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3wWsi  MOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEIOBAaHUS ITPU3HAKOB
I'. Menpnens; CUEMIEHHOIO HAcIeqOBaHUs MMPU3HAKOB U HapYILLIEHUS
cuerieHuss reHoB T. MopraHa; TIOMOJIOTMYECKMX PsAIOB B
HacjaeacTBeHHOM wum3MeHunmBocTd H.M. BaBmioBa;, reHEeTHYECKOTO
paBHoBecus [Ix. Xapau u B. BaiinOepra; 3apoapiiieBoro cxojactea K.
bapa; Ouorenernueckuii 3akon 2. ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

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

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

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

YMmenune peuiaTtb IMMOHUCKOBBIC OuoJIOruYecKue 3aa4i, BBISABIIATH
MPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIIEAYEMbIMU
OMOJIOTMYECKHMH O6T:>CKT3MI/I, nponeccaMnu M ABJICHUAMU; [JCJIATh
BBIBOJIbI Y ITIPOTHO3bI HA OCHOBAHHWU IMOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX TUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPEHOCA

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

YMeHue ycraHaBIMBaThb B3aUMOCBSI3M MEXKIY CTPOEHHUEM U
(GYHKUIMAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OpraHamMu u
CUCTEMAMM OpPraHOB y pAacTEHHl, )KMBOTHBIX U YEJIOBEKA; MEXIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJIETOYHOTO KA U AKU3HEHHBIX
IUKJIOB  OpPraHU3MOB; JTanmaMH 3MOPHUOHAIBHOTO  PA3BUTHS;
TEHOTHIIOM U (EHOTHNOM, (EeHOTUNOM U (aKTopaMH Cpe.bl
oOuTaHMA;  TpOIecCaMd  SBONIONMHK;  ABIKYLIIUMH  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTaMHU  pa3IUYHbIX  JKOCHUCTEM U

MPUCTIOCOOTIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIICISATh CYIIECTBCHHBIC TPU3HAKH:

CTPOCHUS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPUOT; OJHOKICTOUHBIX
U MHOT'OKJICTOYHBIX OpTaHU3MOB, BUIOB, 6HOI‘€OH€HO3OB, 3KOCHUCTEM
u Ouochepbl; CTpOCHUS OPraHOB W CHCTEM OPTraHOB PACTCHHH,

KHUBOTHBIX, YCIIOBCKaA, IIponeccoB KHU3HCACATCIIBHOCTH,




MPOTCKAIOIMIUX B OpraHu3Max paCTCHHﬁ, JKHUBOTHBIX M YCJIIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEeHa BemecTB (MeTabonm3m),
WHQPOPMAIIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, MEi103a, FaMeTOreHe3a, SMOPUOTreHe3a, MoCTIMOPHOHAIEHOTO
pPa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3UPYIOIIET0, IBMKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOI0 OTOOpa; auIoNaTpUYecKoro u
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$[; BJIMAHUA ABWXKYIIUX CHII
OBOJIONMK HAa TEeHO(OHA  MOMYJSIIHUU;  MPHCIIOCOOICHHOCTH
OPraHuM3MOB K cpele OOWTaHWs, 4YepEeIOBaHHUS HAIPABICHUN

9BOJIIOLIMHA,; KPYTrOBOPOTA BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

CdopMUpOBaHHOCTh yYMEHHS BBIACNATH CYLIECTBEHHBIC MPU3HAKU
BHPYCOB, KJIETOK IIPOKApUOT K DYKApHUOT, OIHOKJIETOYHEBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTE€OIICHO30B U SKOCUCTEM;
0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCHUHTE3a, TIACTUUECKOTO M DHEPreTUYECKOro OoOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJJOTBOPCHHS, Pa3BUTUS U
Pa3MHOXKEHHU S, UHANBUAYAIBHOTO PA3BUTHS OpraHnu3Ma (OHTOTeHe3a),
00pHOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOTO otOopa,
BHUJ000pa30BaHus, MPUCIOCOOIIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BJIUAHUSA KOMIIOHCHTOB JKOCUCTEM, AHTPOIIOTCHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEW MECTHOCTH, KPyrOBOPOTa BEIIECTB

U TIpeBpaIleHUs YHEPTUH B Onocdepe

Ymenue HCII0JIb30BaTh COOTBETCTBYIOIINE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JJIsl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB PA3HbIX CUCTEMATUYECKUX TPYIIIT; B3aUMOCBS3HU
OpraHU3MOB U CpeIbl OOWTAaHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOIMMOCTH  3JI0pOBOro  oOpasa  KHM3HH,  COXpaHEHHUs
pa3HooOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS

MIPUPOJIBI U YEIOBEUECTBA

YMeHne KpPUTHYECKH OIICHHBATh HH(POPMANUIO OHOJIOTHYECKOTO
COJIepKaHus; UHTEPIPETUPOBATh ITHUECKHUE aCMIEKThl COBPEMEHHBIX
UCCIICIOBaHW B OWONOTMH,  MEAWIMHE, OHOTEXHOJOTHH,
paccMaTpuBaTh I ENINZIAE 3KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO

IMO3UIIHAIO




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

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xak HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

1.1

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHAsh Hayka. buonormyeckue Hayku H
u3ydyaemble UMHU npoOsembl. DyHIaMEHTaIbHbIE, TPUKIIAJHbIE U TOWCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

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

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT uzydenust ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€MHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJOCTHOCTh, CIOKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLMs,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3BMEHYUBOCTD, POCT U Pa3BUTHE.

YpOoBHU OpraHu3anuu KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIIUOHHO-BUA0BOI, 9KOCHCTEMHBII
(buoreonieHoTuueckuii), Ouochepusiii. Ilporeccel, Mpoucxoasie B >KUBBIX
cucremax. OCHOBHBIE TIPHU3HAKU KUBOTO. JKH3HB Kak ¢opMa CyIIeCTBOBAHHUS

MaTepuun

Mertoabl Ouonornueckoi Hayku. HabmiojeHue, H3MepeHHE, SKCIEPUMEHT,
cucTeMaru3anus, MeTaaHanus3. IloHaTHe O 3aBHCHMMOW ©  HE3aBUCHMOM
nepemeHHou. IlnanupoBanne skcnepumenTa. [locraHoBKa U IpoBepKa THIIOTES.
HyneBast rumote3a. Ilonarue BBIOOpDKM U €€ AOCTOBEpHOCTb. Pa3bpoc B
Ouosiornyeckux JAaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJYYEHHBIX pPEe3yJIbTaToB.
[IprumHEl HCKaXeHUs pPe3ysbTaTOB dKcnepuMeHTa. [loHATHE cTaTHCTHYECKOro

TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnetka — cTpykTypHO-(yHKIIMOHANBHAS €UHUIIA )KUBOTO. MlcTOprs OTKPBITUS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanun, M.
[neiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KIETOUYHOU
TEOPHUH.

Meroapl  MOJIGKYJIApHOH M KJIETOYHOM  OWMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadusi, 31eKTpodopes, METoI MEYCHBIX aTOMOB, Iu(hepeHIInaIbHOe

LHEHTPUPYTHPOBAHUE, KYIbTHUBUPOBAHHUE KIECTOK




2.2

23

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKpO- U YIBTPAMUKPOAJIEMEHThL. Boja u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHue B CTPYKTYPUPOBAHUU KIIETKH,
TeIuIoperyiaunu. MuHepaibHble BELECTBA KJIETKH, UX OMOJOrMYecKas poJb.
Ponb KaTHOHOB ¥ aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM €OCTaB  OEJKOB.
CtpykTypsl OenkoBoil Monekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBA3b. BTOpHuHas, TpeTuyHas, YETBEpTUYHAs CTPYKTyphl. JleHarypanms.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonorndeckue ¢hpyHKIMHA OEITKOB.
VYruneBonasl. MoHOCaxapuabl, IUCAXapUABI, OJMTOCAXapUAbl U ITOJIMCAXAPUIBL.
OOmwmii TuraH CcTpoeHHsT W (U3UKO-XMMHYECKHE CBOWCTBA  YTJIEBOJIOB.
buonoruyeckue GyHKUNHU YIIIEBOJIOB.

Jlumuael. ['mppodunbHO-ruapodoOHBIE cBoOlcTBa. Kitaccudukammss JTumumgoB.
Tpurnuuepunsi, dochomunuapl, BOckH, crepouabl. buonorndyeckue GpyHKIuN
munuaoB.  OOmue cBoHCTBA OMOJOIMYECKMX MeMOpaH — TEKy4decTb,
CIOCOOHOCTh K CaM03aMbIKaHHIO, ITOJTYTIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunapl. [punnun komrmuiementapaocth. [Ipasuno Yapradda. Ctpykrypa
JTHK — nBoitHas criupans. Mectonaxoxaenne u ouonorundeckue Gynkuu JJHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenne monekyiasl AT®. Makposprudyeckue cBsa3M B MoJekyine ATO.
buonoruueckue ¢pynkuuu AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIMH
B kierke. CekBenuponanue JTHK.

CrpykTypHast Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3NYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJT

Tunbl KiIeTOK: »JyKapHOTHUecKas U  mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pa30BaHUs KIETKH.

Crtpoenue nmpokapuoTuueckon kiaeTku. KietouHas creHka OakTtepuil m apxew.
OcoOeHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dYKAPUOTHYECKOW KieTkH. [lmazmarnueckas
MeMOpana (razmanemMma). CTpyKTypa Iia3MaTHaeckoi MeMOpansl. Tpancmopt
BEIIECTB 4epe3 IIa3MaTH4YecKylo MeMOpaHy: MacCUBHBIA (Iuddy3us,
obneruénnas auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBINH AKTUBHBIN
Tpancnopt). [lomymponurniaeMocts MemOpanbl. PaGota HaTtpuii-KaJneBOTro
Hacoca. DHJOIMTO3: MUHONKTO3, (paroruro3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PACTECHHA, TPHOOB.

Huronna3zma. Lurozons. Lutockener. [IBuxxkenue nurorazmbl. OpraHousl
KJIeTkd. OgHoMeMOpaHHbIE OPraHOWbl KJIETKH: HJHAOIUIa3MaTHUecKas CEeTh

(BIIC), anmmapat [Nombmxu, TH30COMBI, UX CTpOoeHHE U (GYyHKIHH. B3anMocBs3b




O0JTHOMEMOpaHHBIX OPTaHOUIOB KIETKU. CTpOCHHE TPaHYISIPHOTO PETHKYITyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mankwii
(arpanymsipHbIil) SHIOMIA3MaTHYecKuil peTukyiayMm. CekperopHas (yHKuUS
annapata ['onpmxu. TpaHcnopT BemecTB B KieTKe. Bakyonu pacTuTenbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOUABI KIETKH: MUTOXOHAPHUH, TUIACTUIBL.

Crpoenve u (GyHKUUU MUTOXOHIpUM U miactunl. llepBuuHble, BTOpUYHBIE U
CIIOKHbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUMX  HAYKApUOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranouapl kietku CTpoeHue M (YHKIMA HEMEMOpPaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpoduinameHTbl. MBbIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHe M ABWKEHHE >XTYTHKOB U
pecHrYeK. MUKpOTpyOOUKH UTOILIa3MBI. L[eHTproIh.

Anpo. Obosouka siapa, XpOMATHH, KapHOIUIa3Ma, SIPBIIIKH, UX CTPOCHUE U
bynkuuu. SnepHsiit 0enkoBbli MaTpukc. [IpocTpaHCTBEHHOE PACMONOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie Bkmtouenus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKapHOT

(pacTUTeNnbHOM, )KUBOTHOM, TPHUOHOIT)

2.4

AccuMuISIIMS M AUCCUMUJISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIif. YuacTHe Kucaopoja B OOMEHHBIX
nporeccax. DHepreTuueckoe obecrieyeHue KIeTku: npeBpamieHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep pEeaKIUil KIEeTOYHOTrOo
Merabonm3ma. DepMeHTHI, UX CTPOCHUE, CBOWCTBA U MEXAHU3M JCHCTBUSA.
Kodepmentsl. Omnuunst (epMEHTOB OT HEOPraHMYECKUX KaTaln3aToOpOB.
benku-aktuBatopel W OENKU-UHTUOMTOpPBHL.  3aBHCUMOCTH  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKINI OT pa3INYHbIX (PAKTOPOB.

[lepBruHBIl CHMHTE3 OpraHWYeCcKMX BemecTB B KieTke. PotocmHTe3. Poib
XJIOpOIJIacTOB B mporecce ¢orocuHre3a. CBeToBas M TeMHOBas (hasbl.
ITponykTuBHOCTH (poTOCHHTE3a. BnusHue pasnuuHbIX (akTOPOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XeMOCHHTE3. Pa3znoobpaszue OpraHU3MOB-XEMOCUHTETHUKOB:
HUTpUUIHIPYIOLIUE OaKTepuH, KeJle300aKTepur, cepoOakTeprH, BOJIOPOIHBIE
OakTepun. 3HaUEHUE XEMOCHHTE3A.

AHa’poOHBIe oOpraHu3Mbl. Buael OpokeHus. IIpomykTbl OpoxeHUS U WX
UCIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHU U BO30YIUTENH OONIE3HEH.

AdpoOHBIE OpraHU3MBbL. DTalbl YHEPreTHIeckoro ooMeHa. [loaroToBuTenbHbIN

atan. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3BI.
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2.6

buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poiab MUTOXOHIAPUHN B
mporeccax — OWOJIOTMYECKOTO  OKHCIeHus.  llukinyeckue — peakiuu.
OxucnurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOTo MyTH 0OMEHa

BEILIECTB Iepes] aHadpOOHBIM. Dh(HEKTUBHOCTh SHEPTETUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSAX
MaTpUYHOTO  CHUHTe3a.  Peanusauus  HacieACTBEHHOW — WHGOpMAaIUu.
I'eneTnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpu4Hblid cuare3 PHK.
[IpyHUMIBI  TPAHCKPUIIIIMK:  KOMIUIEMEHTapHOCTh,  AHTHUIIAPAJUICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocunTe3e Oenka. YcioBus 6uocuHTesa 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B OuocuHTe3e Oenka.

Opranuzanys reHoMa y IpoKapuoT U dyKapuoT. Perymnsauus akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsuust oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupycel — HekneTodHble OPMBI KU3HU U OOIUraTHbie mapa3utbl. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

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

conuaJibHbIC U MCIUTTUHCKHUEC HpO6J’I€MI)I

Knerounslif 1ukn, ero mnepuoiasl M perymsuusa. Murepdaza u  MuTos.
Oco0eHHOCTH MPOLIECCOB, NMpoTeKaomux B nHTepdase. IloaroToBka KieTku K
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnuner perumkamuu JIHK:
KOMIUJIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUIAPAIJIEIbHOCTD.
Mexanusm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepasa. XpPOMOCOMHBIM HaOOp KIETKM — KapHOTUN. JIMIUIOMAHBIA H
rarmIouAHbI  Habopbl XpoMocoM. ['omosnoruuyHbsle XpoMocombl. [lomoBbie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a U MIPOUCXOJSAIINE B HUX MPOIIECCHI.
Tunsl muTo3a. KaprokuHes u nuTOoKMHE3. brojormdeckoe 3HaueHHE MUTO3a.
Perynsauus muToTMYEecKOoro nukia KieTku. IIporpammupyemas kieTouyHas
ru0esnp — anomnros.

(DYHKI_[I/IOHaHI)Haﬂ TCHOMHKA

Opranusm Kak OuoornyecKas cuctemMa

3.1

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

MHOT'OTKAHCBBIC OPraHU3MBbI.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKIJIOYas BEreTaTuBHOE) U
nojoBoe. Buasl 0Oecnonoro pa3MHOXKEHHSA: IOYKOBAHUE, CHOPYJIISAIHA,
¢bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kieTkH, wiM ramersl. Meio3. Craaun
Mmeno3a. [loBenenune xpomocom B Meinose. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO Iporecca. Meio3 v ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzapoapieBoe pa3Butve. ['ameTorenes y >kuBOTHbIX. IloJ0BbIE Kene3bl.
OOpa3oBanne ¥ pa3BUTHE TMOJIOBBIX KieTok. CriepmaroreHe3 W OOTeHes.
Crtpoenne moyoBbIX KIETOK. OIUIOOTBOPEHHE M SMOpPHUOHATIBHOE pPa3BHTHE
KHUBOTHBIX.  CrocoObl  OIJIOJOTBOPEHMs:  Hapy»XKHOE,  BHyTpPEHHeEe.
ITapTeHorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe JsarymkH). poonenne. Turbt apobnenuns. OcobeHHoCTH
Ipo0JIeHUs MJIEKOIUTAIOIIMX. 3apo/bIIEeBble JTUCTKU (racTpyssauus). 3akiajaka
OpPraHoB M TKaHeW M3 3apOABIIIEBBIX JIMCTKOB. B3anMHoe BiMsHUE dYacTel
pa3BuBarolIerocs 3apojbiia (3MOpUOHaANIbHAsT MHIYKIMS). 3aKiajgka IulaHa
CTPOEHUS KMBOTHOTO KaK pPE3yJbTaT HEepapXUUECKUX B3aUMOACUCTBUI T'€HOB.
BnusHue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYXKAIOLIEH
cpensbl.

Poct u pasButrue >xuBOTHBIX. IlocTamMOpuonanbHbiil nepuox. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButue ¢ mMeramopdo3oM y O€ClO3BOHOUYHBIX H
MI0O3BOHOYHBIX JKMBOTHBIX. bHONOrMueckoe 3HaueHHE NPSIMOIO M HENPSIMOTO
pa3BUTHSA, UX PACIPOCTPAHEHUE B IpHUpoe. Tumlsl pocTa )KMBOTHBIX. DaKTOPbI
peryysiiMM pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U YesloBeKa. [leprnoibl oHTOreHe3a yenoBeka.
PasmuHoxkenne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHud. OOpa3oBaHuWe CIOp B TMpolecce Menosa.
l'amerorenes y pacrenmii. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MeXaHM3MBbl pEryJsilud OHTOT€HE3a Yy pACTEHUH H

JKHUBOTHBIX

Ucropust craHOBiieHUST W pPa3BUTHUSI TEHETUKU Kak Hayku. OCHOBHbIE
TEHETUYECKUE TOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJICTIbHBIC
TEHbI, aJbTEPHATUBHBIE MPU3HAKHU, JTOMHUHAHTHBIM M PEIECCUBHBIN MPHU3HAK,
TOMO3UTOTa, TETEPO3UroTa, YHCTas JUHUS, TUOPUIBI, TEHOTHUN, (EHOTHIL.
OcCHOBHBIE METOJbl TEHETHKH: THOPUIOJIOTHYECKUN, ITUTOJOTUUYCCKHA,

MOJIEKYJISIPHO-T€HETUYECKHI




3.3

Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzmens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOrO TMOKOJIeHUs. [IpaBUiO JOMHHHPOBAHWSL.
Bropoii 3akoH MeHnenss — 3aKOH paciieruieHus: npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIUBaHUs. [ UITOTE3a YNCTOTHI TaMeT.
Ananusupyroiee ckpemuBanue. [IpoMexxyTOUHbIA XapakTep HacjeIOBaHMUS.
Pacuennenue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckperniuBanue. TpeTuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[UTONOrMYECKWEe  OCHOBBI  JTUTHOPHIHOTO
CKpEIIMBaHUS.

CuennieHHoe HacienoBaHue mpusHakoB. Pab6otel T. Moprana. CremnsieHHoOe
HacJe0BaHUE T€HOB, HAPYIICHHE CLEIUICHHS MEXAy IeHaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka moma. XpOMOCOMHBIM MEXaHU3M OINpeieseHusl moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporaMeTHblid noJi. ['eHernueckas
CTPYKTypa MOJIOBBIX XpomMocoM. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak nenmoctHas cucrema. [InedoTponus — MHOXKECTBEHHOE JICCTBUE
refa. MHOXECTBEHHBIN ajljIeM3M. B3anMmoaelcTBHE HeaIeIbHBIX I'CHOB.

Kommemenrapaocts. Onuctas. [lonumepus

3.4

BiaumopeiictBie TeHOoTMMa ©  cpeabl TOpu  GopMUpoBaHMU  (peHoTHMA.
N3menunBoCTh Npr3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE MPU3HAKUA. BHIIbI
M3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHAS.

MoudukanmonHas  U3MeHUMBOCTb.  Pomb  cpensl B (pOpMUpPOBaHUU
Mo UKAMOHHON M3MeHunBocTH. HopMa peaknuu mpusHaka. BapuanmoHHbIH
psn u BapuanmonHas Kpusas (B. Moranncen). CoiicTBa Mou(UKalMOHHOM
M3MEHYHUBOCTH.

'eHoTunmyeckass M3MEHYMBOCTh. (CBOWCTBA TE€HOTUITMYECKOW W3MEHYHUBOCTH.
Bupl reHOTUITMUECKON M3MEHUYMBOCTH: KOMOMHATHBHAS, My TAI[HOHHASI.
KomOunatuBHasT W3MEHUYMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHOW M3MEHYHBOCTH. POJTh KOMOMHATUBHOW H3MEHUNBOCTH B CO3JIaHUH
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/a.

MyTanroHHas U3MEHUYUBOCTD. BUIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M MHIYLUMPOBAaHHBIE MYyTallMU. SAepHBIE M LUTOIUIa3MAaTUYECKHE
MyTauu. CoMaTH4YeCKWe M IOJOBbIE MyTalMd. [IpuunHBI BO3HUKHOBEHHS
MyTalii. MyTareHbl M MX BIWSHUE HA OPraHU3MbL. 3aKOHOMEPHOCTU
MYTAIlMOHHOIO TpOLEcca. 3aKOH T'OMOJIOTMYECKMX PAJOB B HACIEICTBEHHOMN
mmenunBoctn  (H.N. Bagsuios). BHesdnepHas ~ M3MEHUYHMBOCTH M

HacCJICACTBEHHOCTD
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3.6

Kapuotun wyenoBeka. MexayHapoaHas mnporpaMma HCCIEIOBAHUS TE€HOMa
yesoBeka. MeToapl  M3yueHHsT TEHETHKM 4YeJIOBEeKAa: TI'eHEaJOTHYECKH,
OJIM3HEIOBBIH, [IUTOTCHETHYCCKHH, MTONYJIAIIMOHHO-CTATUCTUICCKUH,
MOJICKYJISIpHO-TeHeTHYeckui.  COBpeMEHHOE  OMpeleieHUE  TeHOTHIIA:
MMOJIHOTCHOMHOC CCKBCHHUPOBAHUC, TCHOTHUIIMPOBAHUEC, B TOM YHCJIC C TIOMOIIBIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS  YeIOBeKa. I CHHbIE H
XpOMOCOMHBIE  0OJIe3HHM  4eloBeka.  bojesHu ¢ HAC/ICACTBEHHOM
MIPEIPaCIOI0KEHHOCTHIO. 3HAUYCHUE MEIUITMHCKON TeHETUKH B MPE0TBPAIICHUH

U JICUEHHH I'eHEeTUYCCKHX 3a001eBanuii yeioBeka. CTBOJIOBBIE KIIETKU

JlomecTukaius U cesekuus. 3apoKACHUE CEIEKIMU U TOMECTHKALUU. YYeHue
H.J. BaBwioBa 0 LEHTpax HPOMCXOXKJIEHHS M MHOrooOpazus KyJIbTYPHBIX
pacrenuil. Ponb cenekuuu B CO31aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, mTaMM. 3aKOH T'OMOJIOTMYECKMX PAIOB B HACIEACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1st CeeKIMOHHON padoThlI.
Metoapl ceneKnMOHHON paboTbl. MCKyccTBEHHBIH OTOOp: MAaccOBBI U
UHAMBUIYalbHbIM.  OTanmbl  KOMOMHAaUMOHHOW  cenekuuu. VcnblTanue
npousBoauTeNiell mo motoMcTBy. OTOOp MO TEHOTHUILy € HOMOILBIO OLIEHKU
(¢eHoTHIIa TOTOMCTBA M OTOOP 10 T€HOTHUITY C romolkko aHanu3a JHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/1 CEJIEKIITMOHHON paboThl. PaguannoHHbIif
U XMMHUYECKMH MyTareHe3 KakK HCTOYHHK MYyTaluil y KyJbTYPHBIX (hopMm
opranusmoB. lcnonp30BaHME T€HOMHOIO pPENAKTHUPOBAHUS U  METOOB
pekomOuHanTHBIX JJHK a1 monmyuenus ncxoaHoro Marepuana Jijisi CEIeKINH.
[omyuenne nonuruionoB. BHyTpuBHIoBas rubpuanzanus. banskopoicTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBEeHHOE CKpelBaHue, WM ayTOPUIMHT.
I'eteposuc u ero npuunnbl. Vcnons3oBanue rerepos3uca B cenekiuu. OtnanéHHas
ruOpuam3arus. [Ipeononenue OGecruronys MEXBHIIOBBIX THOPHIOB. JloCTrkKeHus

CEJICKIIMY PACTEHUH U KUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOT MU, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHU3MbI, WX XapaKTepUCTUKa. TpaaulMOHHAas OHOTEXHOJOTHS:
xje0oneyeHre, TIOMyYeHHE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINHE.
MuxkpoOuonornueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHUECKHX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIJIOZIOTBOpEHHE. PEKOHCTpYKLMS SHIEKIETOK M KIOHWPOBAaHHE KUBOTHBIX.
Mertoa TpaHCIUTaHTalUHU SAEP KIETOK.

XpoMOCOMHAasi W TeHHas WHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
KoHCcTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTmwkeHuss W TepCHEeKTHUBBI
XpPOMOCOMHOM ® TEHHOW WH)XeHepuu. MeauIuHCKiue OWOTEeXHOJOTHH.

Hcmonbs30BaHNe CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ne OpraHMueCcKoro Mupa

4.1

4.2

4.3

4.5

4.6

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

OCOOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OTHOKJICTOUYHbIE TPUOBI, OJJHOKIJIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble — OpraHu3Mbl.  JIBUKEHHME  OJHOKJIIETOYHBIX
OpraHu3MoOB: aMEOOHIHOE, KI'YTUKOBOE, PECHUYHOE. 3aIlUTa Y OJHOKIETOUYHBIX

OpraHu3MoOB. PaS,I[pa}KI/IMOCTB Y OOHOKJIETOYHEIX OPraHUu3MOB. Takcucel

MHoOrokieTounble  pacreHus. B3auMocBs3p 4acTed  MHOIOKJIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHUYeCKas.
OcobeHHocTH cTpoeHMs, (YHKIMM M pacnojoXeHHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpAaTUBHBIE OpraHbl pacTeHUH. DyHKIIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BukeHHEe MHOTOKJIETOYHBIX PACTEHUIA: TPOIIU3MBbI
n Hactuu. [lormomenue BOXBI, YITIEKMCIIOIO T'a3a M MHHEPAJIBHBIX BEIECTB
pacteHusMu. J{pixanue pactenuit. Auddysus razoB yepe3 HOBEPXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHuid. Bbinenenue y pacreHuil. 3ammura y
MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpeacrBa MacCUBHOM W XMMHUYECKOU
3auThl. OUTOHIMIBI.

PasgpaxxuMocTs U perynsanus y opranusMoB. PazgpakumocTs U perymisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEI€E BelllecTBa M X 3HAUCHHE

MHOrOKJIEeTOYHBIE JKMBOTHBIE. B3aMMOCBSI3b, dYacTed  MHOTOKJIETOYHOI'O
opraHmMa. TKaHI/I, OpFaHBI N CUCTCMBI OpFaHOB MHOTOKJICTOYHOT O opraHmMa.
Opranusm Kak eauHoe 1enoe. 'omeocras. TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI
KUBOTHBIX TKaHEW: SMUTENTUalbHAsl, COCAMHUTENIbHAs, MBIIIEYHAsi, HEPBHAs.
OcoOeHHocTH CTpoeHHs, (QYHKIMA W paACHOJOKEHUS TKaHEW B oOpraHax

JKHUBOTHBIX U YCJIIOBCKaA

Oprasbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPTaHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKeNneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIlt 1 BHyTpeHHUI ckeneT. CTPOCHUE W TUITBI COSTUHEHUS
KOCTEH.

JIBM)KEHHME MHOI'OKJICTOUYHBIX JKUBOTHBIX. IlumTanume »XuBOTHBIX. IIuTanme
MMO3BOHOYHBIX )KMBOTHBIX. J[pIxanue kuBOTHBIX. KoxxHOe nbixanue. XKabGepHoe

M JIETOYHOE JbIXaHUE.




5.1

5.2
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JIbIxaHW€ IO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIIOKHEHUE CTPOCHHUS
JETKUX [M03BOHOYHBIX KUBOTHBIX. JlpIXaTeabHas cUCTEMa YesloBeka. MexaHusm
BEHTWSIMM JIETKUX y MTULl M MIEKONUTAONMX. TpaHCIOPT BeWIECTB Yy
OpraHu3MoB. TpaHCIIOPT BELIECTB Yy XUBOTHBIX. KpoBeHOCHas cucrema U €€
opranbl. KpoBeHocHas  cucTtemMa  I03BOHOYHBIX JKMBOTHBIX. Kpyru
KpOBOOOpAIICHUs. DBOJIOLUOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOU
CUCTEMBI II0O3BOHOYHBIX >KMBOTHBIX. Bbiienenue y opranuzMoB. Beinenenue y
XKUBOTHBIX. CoOKparuTenbHble Bakyoau. Opransl BbliciieHus. CBs3b IOJIOCTH
TEJa C KPOBEHOCHOM U BBIJICIUTEIbHON cucTeMaMu. BelieneHne y No3BOHOYHBIX
KUBOTHBIX. 3allUTa y MHOIOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M uX
IIPOU3BOIHBIE.

Pa3npaxuMocTs U peryisinus y opraiu3MoB. Pa3zpaxumMocTs y OTHOKIETOYHBIX
opranu3moB. Taxcucel. Pa3ipaxuMocTh M peryisiiuss y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas perysiuus y MHOIOKJIETOUHBIX KHBOTHBIX.
HepBHast cucremMa u €€ oTAenbl. OBOJIOLUOHHOE YCIOKHEHUE CTPOCHHUS
HEPBHOW CUCTEMBI y KUBOTHBIX.

Pa3pabotka anropuTMoB M mporpamm Ui 3QQeKTHBHON (HYHKIHMOHAIBLHOU
aHHOTAllUM  TeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPTaHNU3MOB, paCTeHHfI, JKMBOTHBIX U YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3JO0POBLE

OpraHnsl 1 CUCTEMBI OpraHoOB 4enoBeka. OTAeIbl TOJIOBHOTO MO3Ta ITO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pednexropHas nayra. be3yciioBHbIE U YCIOBHBIE
pednexcsl. I'ymopaiibHas peryisuus M SHIOKPUHHAs CHUCTEMa JKMBOTHBIX M
qenoBeKa. JKene3pl 3HIOKPUHHON CUCTEMBI U MX TOPMOHBI. JleficTBHE TOPMOHOB.
B3auMocBs3p HEPBHOM M IHAOKPUHHOW cucTeM. [ 'mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycinoBHbIe U YCIOBHBIE pedIEKCHI

3ammTa opranusma ot 6ose3nei. ImmyHHas cuctema venoBeka. KieTouHslil u
TYMOpaJbHBIA HUMMYHUTET. Bpoxn€HHbIN, NMpuOOpeTEHHBIN crenupuiecKkuii
UMMyHHUTET. Teopus KIOHaIbHO-CeNeKTUBHOrO uMMmyHHTera (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHU3MOB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUil

KpOBCHOCHaH cucremMa u eé OpTaHBbI. Cep;[ue, KPOBCHOCHBIC COCYAblI U KPOBb.

Kpyru xpoBooGpamenus. Pabota cepaiia u e€ perymsius
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Hpixanue 4yenoBeka. Juddy3uss ra3oB yepe3 MOBEPXHOCTb  KIETKH.
JpixatenbHasgs cucTeMa 4esoBeka. JlpIxaTenbHass IOBEPXHOCTh. Perynsuus

nbIXxaHus. [{prxarenbHbiec 00bEMBI




5.5

[InmeBapurenbHas cucreMa 4denoBeka. OTaensl MUIIEBAPUTEIBHOIO TPAKTa.
[InmeBapurenpHble  Keie3bl.  BHYTPUIIOIOCTHOE U BHYTPUKIIETOYHOE

IMUIICBAPCHUE

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢bynkuonupoBanue Heppona. OuibTpalus, CeKpelus 1 00paTHOE BCaChbIBaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIACJIICHUA. O6pa3OBaHI/IC MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBEKa: MbImedyHas cucteMa. CKeleTHBIE MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

OpomonmonHass Teopus Y. JlapBuna. Ilpenmnocbulku  BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBuoKy1Ire cuiibl 3BONIONUM BUAOB 10 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHM3MOB, HAacCJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYLIECTBOBaHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuateTnaeckoi Teopun 3Bomonnu (CTI). HedrpansHas Teopust
sBostolK. CoBpeMeHHast 3BOJIFOLIMOHHAs OUO0JIOTUs. 3HaUeHHE IBOJIOLUOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

[Tomynsanus kak »JIeMEHTapHas €AMHHMLA HBOMOLHMUA. COBpPEMEHHBIE METOJIBI
OLIEHKH T€HETHUYECKOTO Pa3sHOOOpa3usi U CTPYKTYpbl MOmyssuuid. M3meHeHnue
reHo()oHAa MOMYJISALMU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOPbl (JIBMXKYIIME CHIIBI) 3BOMIOUMUA. MyTarMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHUs 4YacTOT ajuleedl B momyaauusx. Oddekr
OCHOBATEIIS. Murpanuu. M3omsaupsa  momymsiui: reorpaduyeckas
(mpocTpaHCTBeHHas1), OMoJIoruyeckas (pernpoayKTUBHAs).

EcrecTBeHHbIii 0oTOOp — HampaBisoommii  ¢akrop sBomouuu.  Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYLIMM, CTAaOMIM3UPYIOMIUN, pa3phIBAIOIIMA
(nu3pynTuBHbIN). [TonoBoit oT60p.

IIpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yjibTaT  MHUKPOIBOIIOIUH.
Bo3HukHOBEHHE  NpHCIIOCOONEHWM y  opraHu3MoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiennii y opranuzmMoB. OTHOCUTENBHOCTD
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u crTpykrypa. BumooOpa3oBanue Kak pe3yJbTar
MUKPOABOJIONMH. M30msmus — kioueBoii daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIONIM3AITHS,

rubpuan3arys). JIuTeTbHOCTh 3BOTIOIMOHHBIX MTPOIIECCOB.




6.3

MexaHu3mbl GOPMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Poinb 3BOMIOIIMOHHON OMOIOTHUHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
OnopasHooOpasusi. MUKPOIBOMIONUS U KOABOIIOLUS MApAa3UTOB U MX XO35€B.
MexaHu3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHus] MaKpO3BOJIONHHU. [laeoHTOI0OTHYeCKHEe METOIBI U3yUCHUS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
buoreorpaduyeckne MeTo b n3ydeHus 3Booun. CpaBHeHHE GIIOpHI U (hayHbI
MaTepruKOB M OCTPOBOB. broreorpapudeckue odnactu 3emian. Buabi-sHnemMuxu
U PEITUKTBHIL.

OMOpPHUOIOrMYECKHE M CPAaBHUTEIbHO-MOP(OIOrMYECKUE METOJbl H3Yy4EHHUS
HBOJIONMH. ['eHEeTHYECKHe MEXaHU3MBI HBOJIOIMH OHTOTEHE3a W TOSBICHHUS
OBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M aHAJOTMYHBIE OpTaHBI
PynmumenTapuble  opranbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl HW3YyYeHHUS  DBOJIOIHH.
I'omosnoruynsie reHsl. COBpeMeHHbIE METO/IbI OCTPOCHUS (PUIIOT€HEeTHYECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TEHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBuia) sBoJONMH. HeoOpaTuMocTh SBOIIOLNH.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTL TEMITIOB 3BOJIFOITUH

6.4

Hayunble rumore3sl NpPOUCXOXKJEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMusa.  JloHayyHble — NPEACTABIEHUS O  3apOXKACHUU  KU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOKICHHUS JKM3HH M €
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IponcxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3TaIbl HEOPraHMuecKoi sBomtoruu. [lnanerapHas (reonoruveckas)
HBOJIONMS. XUMHUYECKass 5BOMIOLUA. AOUOTEHHBIM CHHTE3 OpraHUYECKHX
BemecTB u3 Heopranmdeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nonumepoB u3 MoHoMepoB. KoanepsatHas runoresa A.M. Onapuna, runoresa
nepsuyHoro OynmpoHa Jx. XonneitHa, reHetnueckas rumote3a I'. Mémrepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanme
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Hcropus 3emnm u meToasl €€ u3ydeHus. Vckonaemple OPraHM4ecKUe OCTATKH.
I'eoxpononorus u e€ metoapl. OTHOCUTENbHAS U AOCOIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonoruecKkas mkasa: 0HbI, 3pbl, IEPUOBL, STTOXU.

HaganpHble 3Tansl opraHndeckoi sBoonuy. [losBaeHre 1 3BOMIONMS IEPBBIX

KJIETOK. DBOJIIOIHS MeTabonu3Ma. Bo3HUKHOBEHUE IEPBBIX OBKOCHUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHaJor NepBbIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [IpoKaprOTH U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuot (cUMOMOreHe3). DBOJIIOLUUOHHOE MPOUCXOXKICHHE
BUpYycOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HUMKHOBEHHE
OCHOBHBIX I'pYyIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl SBOJIIOLMU BBICHIMX pacTeHUid. OCHOBHBIE apoMOpP(O3bI
pactenuii. Bbixoa pactenuii Ha cymry. llosiBieHue CHOpOBBIX pacTEHUM U
3aBoeBaHuMe MMHU cymd. CemeHHble pacTeHus. [IpoucxoxaeHue LBETKOBBIX
pacTeHui.

OcCHOBHbBIE ATambl SBOJIIOINUM KMBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
Tunos. [lepBrie XOpa0BbIE )KUBOTHBIE. ZKH3HB B BOJI€. DBOIIOLMS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit n pentwmii. [IponcxoxaeHne MICKOMHUTAIOMNUX U
ntul. [lpuHnun xmodeBoro apomopgosza. OcBoeHHE OECIO3BOHOYHBIMU U
[M03BOHOYHBIMH KUBOTHBIMU CYIIIH.

PaszButue xu3HM Ha 3emiie 0 ApaM U IEPUOJIaM: apXel, IPOTepOo30ii, Maaeo30i,
Me3030H, KaiHo30il. OOmas XapakTepuCTHKa KJIUMara W Te0JIOTUYECKUX
npoueccoB.  IlosiBieHMe W pacuBeT — XapaKTEpHBIX  OpPraHU3MOB.
VYrneobpa3zoBaHue: €ro YCIOBHS U BIMSHUE HA T'a30BbIi COCTaB aTMOC(EpHI.
MaccoBble BBIMMpAHUSl — JKOJOTMYECKHE KpHU3HChl mpoiuioro. [IpuumHbel 1
CJIEJICTBUSI MAcCOBBIX BbIMUpaHUil. COBpEMEHHBIN SKOJOTMUYECKUIM KPU3UC, €T

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoael antpomnonorud. CTaHOBJIEHHE
MPEACTABICHUHN O MPOUCXOXKACHUH YeoBeKka. COBpEeMEHHbIE HAyUHbIE TEOPUH.
CxoAcTBO yenoBeka C KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHHE YEIOBEKa.
CBuzerenbcTBa  CXOJACTBA  Ye€lIOBEKa C  KUBOTHBIMH:  CpPaBHHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTHYECKHE, (hU3M0IIOTO-OMOXUMHYECKHE,
noBefgeHyeckue. OTIMYMsS 4YelloBeKa OT JKUBOTHBIX. [IpsAMoxoxiaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOW CHCTEMBI.

JBuxyme cuibl ((akTopbl) aHTPOIIOTE€HEe3a: OMOJIOTUYECKUE, COLMANbHBIE.
CooTHolIeHrne OMOIOTHYECKHUX M COITUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJIUM AHTPOINOTreHe3a. ABCTPAJONHUTEKH — JBYHOTHE MPEIKU
moaei. YenoBek yMelnblid, MEpBbIE W3TOTOBICHUS Opyaud Tpyna. YenoBek
MPSMOXOJISAIIMNA W TIEPBBIM BBIXOJ JIOAeH 3a mpenensl Adpuku. Yemosek
reiensoeprekuii — o0IuUK MPeoK HeaHIePTaTbCKOTO YEIOBEKAa U UYeloBeKa
pasymHoOro. YeynoBek HEaHIECPTAIbCKUWA KaK BHJ JIIOJEH XOJOJHOTO KIMMATta.
UYenoBek pa3yMHBIM COBPEMEHHOTO THIIA, JCHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 3a MpeneiaamMu AQpuki.




DBOJIIOLMS COBPEMEHHOTO YeJoBeKa. EcTecTBeHHBI OTOOp B MOMYJISAIMIX
4enoBeka. MyTalmoOHHbIN nporiecce ¥ noauMopdusm. TlomyasioHHbIE BOIHBL,
npeiid reHoB, Murpanus 1 «3pQext ocHoBaTess» B MOMYJISALMIX COBPEMEHHOIO
YeJI0BEKA.

UYenoseueckue pacel. [loHAaTHe o0 pace. boisbmme packl: eBponeouaHas
(eBpa3uiickasi), aBCTpaJIO-HErpouJHAsi (PKBATOpUAIbHAsI), MOHTOJIOUIHAS
(a3narcko-amepuKaHckas). Bpemst u myTu pacceiieHusl 4ejaoBeKa IO IUIaHETe.
EnunctBO 4yenoBeweckux pac. HayuHas HecoCTOSITEIBHOCTb —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSM OKPYXKArOIIEH Cpesbl.
Brusinue reorpaduueckoit cpenbl W apeiida reHOB Ha MOp(dONOTHIO H

(bI/ISI/IOJ'IOFI/IIO YCJIOBCKA

OKOCHCTEMEI U MMpucymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxostorun. CBsi3b 3KOJIOTUU C IPYTMMH HayKaMU.
Mertoabl 3konoruu. IloneBble HaOMOAEHHUA. DKCIEPUMEHTHI B 3KOJOTMH:
NpUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTUU. MOHMTOPHUHT

OKPY’KaIOIIEH Cpeibl: TOKAIbHBIN, pErHOHAIBHBIN U TTI00aIbHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX JneiictBusa. Knaccupukarms
9KOJIOTMUECKUX (aKTOpoB: abumoTHUYeCKHe, OWOTHYECKHE, AaHTPOINOIEHHBIE.
OOme 3aKOHOMEpPHOCTH JAEUCTBHUS 3KoJjoruueckux (axropos. IlpaBuio
munumyma (K. [mpenrens, 0. JIubux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue akropsl. CBeT Kak 3KoJoruveckuit ¢pakrop. [eiicTBue pa3HbIx
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHu3Mbl. OKOJIOTHYECKHE TpYIIIbI
pacTeHuil M KMBOTHBIX 1O OTHOIIEHHIO K cBeTy. CUTHajibHas pojib CBETa.
DOTONEPUOIU3M.

Temnepatypa kak »dkojorumueckuit ¢akrop. JlelicTBue Temmeparypbl Ha
opranu3Msl. [IofkuI0TEpMHBIE 1 TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonornyeckuit (akrop. IlpucnocoOnenuss pacrteHHil K
MOJIepXKaHuI0 BogHOro Oamanca. Kiaccudukanus pacTeHHid 10 OTHOILEHUIO K
BoJie. [Ipucnocobienns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAas, HA3eMHO-BO3AYLIHAas, MOYBEHHas,
rTyOMHHAs TOAIOYBEHHAs, BHYTpUOpPraHuW3MeHHas. @DOH3UKO-XHMHUYECKHE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrmocoOiieHus: OpraHu3MOB K
KM3HH B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBbL. CyTOUHBIE U
roauyHble pUTMBL. [IpHcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUAM

YCJIOBUU KU3HU.




Kuznennsie popmbl opranuzmoB. [lousTue o xuzHeHHou dopme. Ku3HEHHBIE
(OpMBI pacTeHUM: JEPEeBbs, KYCTAPHUKHU, KYCTAPHUIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: THIPOOHOHTHL, FEOOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢axTopsl. Buasl OHOTHUECKUX B3aUMOJCHCTBUIN: KOHKYPEHIINSA,
XHMITHUYECTBO, cCUMOMO03 U ero ¢opmbl. [lapasutusm, koomnepanus, MyTyaInu3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJCHCTBUS  (Tommueckue, Qopuyeckue, Gdadpudeckue). 3HaYCHUE
OMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBaHUS OPraHU3MOB B cpele

obutanus. [I[pUHINTT KOHKYPEHTHOTO UCKITIOUSHHS

7.3

DKOJIOTHUECKUE XapaKTePUCTUKH ronysaiun. [lonmynsmus kak Ouosiornueckas
cucrema. Pois HEOTHOPOAHOCTH cpelibl, GU3NIECKUX OAPHEPOB M OCOOCHHOCTEH
OHMOJI0TUH BUAOB B (OPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPBHI MOIMYJISIIIHA.
OcHOBHbIE TOKa3aTeNM NOMYJSLMUUA: YUCIECHHOCTh, IJIOTHOCTh, BO3pAacTHAs U
MOJIOBasg CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaLUs.

DKoJyioruyeckasl CTpykTypa mnonyisinuu. OneHka YHUCIEHHOCTH MOMYJISLUH.
JlvHamuka nomyJiauuu U €€ peryysinug. buoTnyeckuii noTeHIUAI MOMYJISIUH.
MogenupoBanre JAWMHAMUKK TONyiasiuud. KpuBble pocTa YMCIEHHOCTH
nonyysuuu. KpuBble BbDKUBaHUA. Perynsuus 4ucIeHHOCTH NOMYJISLUNA: pOJib
(akToOpoB, 3aBUCAIIUX W HE 3aBUCIIIUX OT TUIOTHOCTH. OKOJOTHUYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

[TonsitTue o0 sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenp dkosiornyeckor HumM Jx.M. XatumHcona. Pazmepsl sKkosoruyeckon
Huw. [loreHnmansHas U pealn30BaHHas HULLIN.

Bung kak cucrema momynsmuii. Apeansl BUAOB. Buabl M WX JKU3HEHHBIC
CTpaTeruu. 3aKOHOMEPHOCTHM  TOBEICHUS W  MUTpAlUid  >KUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOAHBIX BUI0OB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsi3u MexXIy
opraHuzMamu B OuolieHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHANTBHBIE OJOKM OPraHU3MOB B IKOCUCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHHu. Tpoduueckue Lenu u ceTu.
Abuotnyeckue 010k 3kocucteM. [louBsl U MBI B 3xocucreMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KocucTeMBl. buomacca u npoaykuus. JKOIOIrMUECKUe
MUPaMUbI YUCell, OMOMACCHI U SHEPIHH.

HamnpapneHHble 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKleccuu. [lepBuunble n

BTOPUYHLIC CYKNCCCHMU U HUX I[IPUYHUHBI. AHTpOHOFCHHLIe BO3II€I\/JICTBI/ISI Ha




cykueccuu. KnmmakcHoe coobmectBo.  buopasnooOpaswe u  HOJNHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPOIMOTEHHBIE 3KOCHCTEMBL. ATPOIKOCUCTEMA.
ArporeHos. Paznuuuns Mexay aHTpOIIOT€HHBIMH U IPUPOTHBIMU 3KOCUCTEMAMH.
VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opozckas ¢iopa
u ¢ayna. CuHaHTpomm3amusi TroOpoJACKoW ¢ayHbl. buonorudeckoe
XO35IICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YPOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoc PHEPrUM U BELIECTB MEXKY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTD
OpPraHU3MOB, TIOMYJSIMA ¥ DKOCUCTEM B YCIOBHAX €CTECTBEHHBIX U

AHTPOIIOI'CHHBIX BO3)I€I‘/'ICTBI/II7[

7.5

buochepa — oOmeruranerapras 00o0yo4ka 3eMiM, TOE CYIIECTBYET WU
cyluecTBoBana xu3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKuBoe BemecTBo Ouocdepsl U ero PyHKINU.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdepbl. OcobeHHOCTH OHOChEephl Kak
rnodanpHOM  SKOocuUcTeMmbl. JlMHamMuyeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOreOXMMHUYECKHE IHKIbI (yriaepoja, as3ora).
PurmuaHOCTS siBIIeHMI B Onochepe.

3onanbHOCTh Ouochepsl. [Tonstue o Ouome. OCHOBHBIE OMOMBI CYIITU: TYH/IpA,
XBOMHBIE Jieca, CMEIIaHHbIE W HIMPOKOJHMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTeNnbHBIA W
KUBOTHBIN MHp OMOMOB CYIIIH.

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

ouocdepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MTPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3yIIHOM cpenbl. OXpaHa BO31yXa. 3arpsi3HEHUE BOIHOM Cpeibl.
Oxpana BOJHBIX pecypcoB. Pazpymienue noussl. OXpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENBbHBIA M KUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOTO MHUpa. OCHOBHBIE NMPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansemble mpupognsie Teppuropun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OCHOBHbBIE TNPUHIUIBl YCTOMYMBOIO pPAa3BUTHS YEJIOBEUYECTBA U MPUPOJIBL.
PamonanbHOoe  MPUPOAONOIB30BAHME M COXPaHEHHE  OHOJIOrMYECKOTro

pa3zHooOpa3ust 3eMiau




111) myukTt 119 nononuute noanynkrom 119.9 cnenyroiero coaepxanus:

"119.9. B denepanbHbIX U perHOHAIBHBIX MPOLETYPax OLICHKU KadyecTBa 0Opa3OBaHMS
UCIIONIb3YETCSl TepedyeHb (KOAU(PUKATOpP) paCHpeleICHHBIX [0 KiaccaM MPOBEPSIEMBIX
TpeOoBaHU K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa30BaTENbHON MPOrpaMMBbl CPETHETO
o011ero 00pa3oBaHUs U JIEMEHTOB COACPIKAHMSI 10 OMOJIOTHH.

Tab6muna 16

[TpoBepsieMmbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
obOpazoBarenbHOU TTporpammsl (10 kimacc)

Kon [IpoBepsieMble TpeAMETHBIE PE3YJIBTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTeNnbHOM MPOrpaMMbI CpEeHEro 001Iero 00pa3oBaHus
pe3ynbTaTra

1 ChopMupoBaHHOCTh 3HAHUI O MeCT€ M POJM OHOJIOTMH B CHUCTEME
HAY4YHOI'O 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHMM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa M HAyYHOIO MHPOBO33PEHMS; O
BKJIa/IE POCCHUMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOIOB B pa3BUTHE
Ouonornu; (PyHKIMOHAIBHOM TPAaMOTHOCTH YeEJIOBEKa JUIS PEUICHHUS
KU3HEHHBIX 33134

2 YMeHHe pacKpbIBaTh COJICPKAaHUE OMOJIOTMUECKUX TEPMUHOB M TIOHSITHM:
JKU3Hb, KJIETKA, OpraHu3M; MeTaboau3M (0OMEH BELIECTB U MPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOperyislus), YPOBHEBas OpPraHU3AIMs >KUBBIX
CHUCTEM, CaMOBOCIpOM3Be/eHHE (PENpPOYKIMs), HACIEIACTBEHHOCTD,
M3MEHYUBOCTb, POCT U pa3BUTHE

3 YMeHue uznaraTb OHOJOTMYECKHE TeopuHu (KJIETOYHAs, XpOMOCOMHas,
myTtanuoHHasi), 3akoHbl (I. Mennens, T. Moprana, H.1. BaBunosa) u
yueHuss (0 IEHTpax MHOrooOpasus U IPOUCXOXKICHUSA KYJIbTYPHBIX
pactenunit H.W. BaBunoBa), onpenenarbs IpaHulbl UX NPUMEHMMOCTH K
JKUBBIM CHCTEMaM

4 YMeHnue BJIaZACTb METOJaMH HAYUYHOT'O IIO3HAHUA B Oounonorun (Ha6HIO,Z[eHI/Ie
N OINMCAHUC JKUBBIX CHCTCM, HNPOLCCCOB H HBJ’ICHI/II\/'I; opraHu3anuvsa u
IMPOBEACHUC OMOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABUXCHUC THUIIOTC3bI,
BBISIBJICHUC 3aBUCHUMOCTH MCKOY HCCICAYyCMBbIMHA BCJIIMYNHaAMU,
00BsICHEHHE MOJIYUYCHHBIX PC3YyJIbTATOB, HUCIOJb30BAHHBIX HAYYHBIX
HOHS[TI/II\/'I, Teopnﬁ N 3aKOHOB; YMCHHE [CJIaThb BBIBOJbI HAa OCHOBAaHUU
MOJIYUYCHHBIX pe3y.]'IBTaTOB)

5 YMeHue BBIACTATh CYIIECTBEHHbBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPUOT
U OJyKapuoT, OJHOKICTOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB;
OCOOCHHOCTH TPOIIECCOB OOMEHa BEIIECTB M TMPEBpAILCHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, IIJIACTHYECKOTO U DHEPreTHYECKOTo OOMeHa,
XEeMOCHHTE3a, MHTO03a, Meio3a, OIJIOJJOTBOPEHHS, Pa3MHOXKCHHUS,
WHIWBUIyTFHOTO PAa3BUTHUS OpraHru3Ma (OHTOTEHE3)
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YMeHue npuMeHSTh NOTyYeHHbIE 3HAHU I 00BSICHEHUS! OMOJIOTHUECKUX
MPOLECCOB W SBICHUM, [IJIS TPUHATHS MPAKTUYECKHX pEUICHHH B
MOBCEHEBHOM JKM3HM B LeENAX obOecrieueHus: O€30IacHOCTH CBOETo
3I0pOBbS. U 3J0POBbSl OKPYKAIOIIUX JIIOACH, COOIMIOJECHUS HOPM
IrPaMOTHOIO TOBEJAEHUS B OKpY>KAIOILEH MPUPOAHON Cpene; MOHUMaHUE
HEOOXOMMOCTH HCIIOIb30BAHUS JTOCTHKEHUM COBPEMEHHOM OHOJIOTHH U
OMOTEXHOJIOTHH JIUIsl pAallMOHAIILHOTO IIPUPOAOIIOIb30BAHUS

YMenue peiiath JJICMCHTAPHBIC TI'CHCTHUYCCKUC 3aJda4Yd Ha MOHO- U
,I[I/IFI/I6pI/I,Z[HOC CKpC€IIMBAHUE, CHCIJICHHOC HAaCJICA0BAHUC, COCTABJIATH
CXCMbI MOHOI‘I/I6pI/II[HOI‘O CKpCIIUMBAHUA OJId NMPCACKa3aHusd HACJICAOBaHUA
IMPHU3HAKOB Y OPraHu3MoOB

VYMeHHe BBITOIHATH JJA0OpAaTOPHBIE M NMPAKTUYECKUE PabOThI, COOIIOIAT
npaBuiIa mpu padoTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM

YMeHHe KpUTHYECKH OIEHWBAaTh W HWHTEPIPETHPOBATH WH(POPMAIIHIO
OMOJIOTMYECKOT0 COJIEP KAHMUS, BKIFOYAOLIYIO [ICEBJAOHAYYHbIE 3HAHUS U3
paznuuHbiX ucTouHMKOB (CMM, Hay4yHO-mOMyJsipHBIE MaTepuabl);
9THUYECKHUE aCTEeKThl COBPEMEHHBIX MCCIEI0BAHNI B OMOJIOIMH, MEAULIMHE,
OMOTEXHOJIOTHH

10

YMeHue cosgaBaTh COOCTBEHHBIE NMHCBMEHHBIE M YCTHBIE COOOIIEHMUS,
00001as Ouonornyeckyro WH(GOPMAILMI0O M3 HECKOJbKUX HCTOYHHKOB,
IrPaMOTHO UCIIOJH30BaTh MOHATUHHBINA anmapar OHOIOTHH

Tabmuna 16.1

ITpoBepsieMbie rneMeHThI conepskanus (10 kmacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

buoinorus kak Hayka

1.1

buonorust - Hayka o xuBoil mnpupoae. Ponp Ouonorun B (opMHUPOBaHUU
COBPEMEHHOM HayyHOH KapTHUHBI MUpa. CucTemMa OMOJI0rMYecKUX HayK

1.2 Mertonbl Mo3HaHMS KUBOW HPUPOABI (HAOMIOJEHHE, SKCIIEPHUMEHT, ONHMCaHUE,
U3MepeHue, Kiaccuukaius, MOJEIMpPOBaHUE, CTaTUCTUYecKkas o00paboTka
JTAHHBIX )

2 JKuBble cucTeMBbl M UX OpraHU3anus

2.1 Xussle cuctembl (OMOCUCTEMBI) KaK MpeAMeT u3ydeHus: ouonoruu. CBoHCTBa
OMOCHCTEM M BX pa3zHooOpasue

2.2 YpoBHU oOpraHuzanu OMOCUCTEM: MOJIEKYJISIPHO-TEHETUYECKHM, KIETOYHbIH,
OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

3 XVMHUYECKUI COCTaB U CTPOCHUE KIIETKU




3.1

XUMUYECKUN COCTaB KJIETKM. XUMHUYECKHE DJIIEMEHTBI: MaKpOXJEMEHTHI,
MUKpO3JIeMeHThl. Bojga wu  MuHepanbHble BemiecTBa. @DOYHKIMKM BOJBI U
MUHEPATBHBIX BEIIECTB B KieTKe. [logaepxanre oCMOTHYECKOTo Oamanca

3.2

benku. CocraB m crpoeHue O€IKOB. AMHHOKHCIOTBI - MOHOMEpHI OEJIKOB.
He3ameHnMeble 1 3aMEHUMbIE aMUHOKHCIIOTEL. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJIEKYyJbl (NEpBUYHAs, BTOpUYHAs, TpPETUYHAA U
YeTBEpTHYHAs CTPYKTypa). XHMMHUYECKHE CBOWCTBa OenkoB. buomormueckue
¢byHKIMU OENKOB.

®depmeHThl - Ouosormueckue Karanuzatopbl. CTpoeHue (epMeHTa: aKTHBHBINA
neHTp, cyOcrtparHas cnenupuvaHocTs. KodepmenTtel. Buramubbl. Orimuus
(epMEHTOB OT HEOPTAaHMYECKHUX KAaTaIN3aTOPOB

33

VYriaeBoapl: MOHOCAaxapuabl (IJII0KO3a, pubo3a U Je30Kcupr003a), AHcaxapHibl
(caxaposa, JakTto3a) W mojucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a).
buonornveckue GyHKIUU YTIIEBOIOB.

Jlumuael:  TpUrMUEpuabl,  crepounsl,  Gocomumuasl.  ['mapoduisHO-
ruapogoOHbie cBoiicTBa. buonormueckne QyHkiuu aunuaoB. CpaBHEHHE
YIJI€BOJOB, O€JIKOB U JIMIIUI0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxuennossie kucnorsl: JIHK n PHK. Hykieotuasl - MOHOMEpBI HYKIIEHHOBBIX
kucnot. Ctpoenue u pynkuuu JJHK. Ctpoenue u pynkunu PHK. AT®: crpoenue
U QYHKIIH

3.5

[utonorus - Hayka o kietke. Kietounas teopusi. MeToapl n3y4eHust KJIETOK

3.6

Knerka kak menoctHas >kuBas cucrema. OOmue NMpU3HAKU KIIETOK: 3aMKHYTAas
HapykHas mMeMmOpana, monekynsl JIHK kak renernueckuil ammapar, cucrema
CHHTE3a Oenka

3.7

Tunsl KJIETOK: dyKapuoTHUYecKasl U MpokapuoTHueckas. OCoOEHHOCTH CTPOEHUs
npokapuoTudeckoi  kietku. Kierounas crenka Oakrtepuii.  CtpoeHue
DYKapUOTHUECKOM KJeTKU. OCHOBHBIC OTJIMYMS PACTHTEIILHOW, >XUBOTHOW U
I'pUOHOI KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK - KIJIETOYHAs CTEHKA, TJIMKOKAJIUKC, HUX
¢yukuuu. [1nasmarnyeckas memOpaHa, ee cBoiicTBa U pyHKuuM. Lluronnazma u
ee opraHouipl. OqHOMEMOpaHHbIE OpPraHOU bl KIIETKH: YH/I0IUIa3MAaTUYECKas CETh
(OIIC), ammapat 'onbmxu, au3ocoMsl. [lomyaBTOHOMHBIE OpraHOMABI KIETKH:
MUTOXOHJIpHH, IIAcTHAbL. lIpoucxokieHne MUTOXOHAPUM M TuiacTul. Bunasl
wiactu. HememOpaHHBIE OpraHOWbl KJIETKU: pHOOCOMBI, KJIETOYHBIN LEHT,
PECHUUKH, KTyTHUKU. DyHKIIMN OpraHouA0B KIIeTKU. BkitoueHus

3.9

Anpo - perynstopHblii neHTp kieTku. CTpoeHue siapa: saepHas 000i0dKa,
KapUoIUIa3Ma, XpOMAaTUH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BC€IICCTB B KJICTKC

H(PBHCI[GHTCHBHOCTL KIICTKH

4.1

OOmen BemiecTB, Uau MeTabomm3M. AccuMuiAnus (IJIaCTHUYECKUd OOMEH) u
TUCCUMUIIALINAS (PHEPreTUYECKUii OOMEH) - JIB€ CTOPOHBI €IWHOTO IIpoliecca




metabonu3ma. Tunbl oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbIif. Poib
(epMEeHTOB B 0OMEHE BEIIECTB U NMPEBPAIICHUN SHEPTUHU B KIICTKE

4.2

®dotocunTe3. CBeroBasi U TeMHOBas (a3bl hoTocuHTe3a. Peakimu GporocuHTe3a.
DddextuBHOCTh oTOCHHTE3a. 3HAUeHUE (HOTOCHMHTE3a JUIsl KU3HU Ha 3emiie.
Bnusiaue ycimoBwid cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIMICHHS €ro
IIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XEMOCHHTE3HPYIOIe OaKTepHH. 3HAYCHUE XEMOCHHTE3a JIJIs
JKU3HU Ha 3emJie

4.3

DHepreTudeckuii oOMEH B KIeTKe. PaciieruieHue BeEIIecTB, BBIACICHUE U
AKKyMYJMPOBaHHWE OSHEPrHM B KJIETKE. OTalbl YHEPreTHYEeCKOro OOMeHa.
['muxonu3. bpoxkenne u ero Buabl. KucaopogHoe OKHCICHHE, WIH KIECTOYHOE
neixanue. DPGHEeKTUBHOCTh IHEPTETHYECKOT0 OOMEHa

4.4

Peakiun marpuuHoro cunte3a. I'enernueckas nandopmanus u JJTHK. Peanuzamnus
TeHETHYECKON WHpopManmuu B KieTKe. ['©HeTHYecKWil KO M €ro CBOWCTBA.
Tpanckpunuus - marpuuablii cuHte3 PHK. Tpancnsuus - OuocuHTe3 Oenka.
KonupoBanue amuHokucinoT. Poss pubocom B 6GnocunTe3e Oemnka

4.5

Hexnerounsie ¢opmbr xu3Hu - Bupycel. Mcropusi otkpeitusi Bupycos (J.U.
WBanoBckuii). OCOOEGHHOCTH CTPOCHHUS M IKHU3HEACSITEIbHOCTH BHPYCOB.
bakrepuodarn. boiesHnm pacTeHMid, XMBOTHBIX M YEJIOBEKA, BHI3bIBACMBIC
BUpycamu. Bupyc ummyHnonedunura yenoseka (BUY) - Bo3oynutens CIIN/da.
[TpodunakTrka pacnpocTpaHeHHS BUPYCHBIX 3a00JICBaHHIA

Pasmuoxenne n HHIUBHUAYAJIbHOC PAa3BUTUC OPraHU3MOB

5.1

KneTouHslii IMKII, WM )KU3HEHHBIN UK Ki1eTku. MIHTepdaza u mutos. [Ipoueccsl,
npoTekaromue B uHTepdase. Pemmukanus - peakuus marpuuHoro cuntesa JJHK.
Crpoenue xpoMocoM. XpOMOCOMHBIM HAa0Op - KapuoTHm. JIUIJIOWAHBIA U
rafjIouHbI XpOMOCOMHBIE HaOOphl. XpomaTHbl. LluTonornyeckre OCHOBBI
Pa3MHOKEHHS U MHIUBUAYAJIbHOTO PA3BUTHSI OPTaHU3MOB.

Jenenune knerku - muto3. Craguu murtosa. [Iponecchl, mponcxosaiye Ha pa3HbIX
CTaUsAX MUTO3a. bUOJIOrMYEeCKUI CMBICII MUTO3a

52

@opMbl Pa3MHOXKEHUSI OpPraHU3MOB: Oecriojioe M MosioBoe. Buasl Gecronoro
Pa3MHOXXEHHUsS: JeJIeHWEe Ha/ABOe, IOYKOBAaHHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUe. VICKycCTBEHHOE KIIOHUPOBaHUE
OpPIraHU3MOB, €r0 3HAUYEHUE Ul CEIIEKLIUU

53

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Craguum weito3a. Ilpoiecchl, Npoucxoisdiue Ha CTaausX Meno3a.
IToBenenue xpomocom B Menose. KpoccuHroBep. buonmorndeckuii cMbICT U
3HaYEHHUE MEN03a

54

["ameTorenes - mporecc 00pa3oBaHMs MOJOBBIX KJIETOK y >KMBOTHBIX. ITosoBbIe
JKEJIE3bl: CEMCHHUKHN U ANYHUKH. O6p330BaHI/Ie " pa3sBUTHUC ITOJOBBIX KIIETOK -
raMmer (crepmMaro3oM], SHIeKIeTKa) - crepmarorene3 u oorere3. OcobeHHOCTH
CTPOEHHUS SIMUEKIIETOK U cnepMmaro3onioB. OmnonorBopenue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHaJIbHOE  pa3BUTHE




(oMOpuorenes). DTambl SMOPUOHATEHOTO PA3BUTHS y MO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyssius, opranorenes. [loctamOpuonanbHoe pasBuTHe. THIIbI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpPsAMOE, HENpsMoe (JIMYMHOYHOE). Brusinue
Cpelbl Ha pa3BUTUE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIEC BHI3BIBATH BPOXKICHHBIC
YPOACTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOCHUE CEMEHH,
CTaJMU Pa3BUTHUS

HaCJIGI[CTBCHHOCTb 1 UBMCHYUBOCTH OPraHM3MOB

6.1

IIpenmer u 3anauu reHeTUKU. MicTopus pa3BUTHS T€HETUKU. BKi1a pOCCUNCKUX U
3apyOeKHBIX  Y4YEHbIX B  pa3BUTHE TIEHETUKU. MeToAbl  T'€HeTHKH
(ruOpUAOTOTUYECKHA, LUTOT€HETUYECKHIA, MOJICKYJISIPHO-T€HETHYECKUH ).
OcHOBHBIE T€HETUYECKUE NOHATHS. [ eHeTHueckas CHMBOJIMKA, UCIOIb3yeMas B
cXemax CKpelMBaHUI

6.2

3aKOHOMEPHOCTH HAcCJEI0BaHUsl TPU3HAKOB, YCTaHOBJEHHble I'. Menaenem.
MounoruOpuiHoe ckpeniuBaHue. 3aKkoH eAuHOooOpa3us THOPHAOB TIEPBOTO
nokosieHus. [lpaBuino JnoOMHHHMpOBaHMS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
['unoTe3a unctotsl ramerT. [logHOE U HEMOIHOE JOMUHUPOBAHUE.

JurubpupHoe ckpemmBaHue. 3aKOH HE3aBUCHMOTO HACIEJOBaHHS IPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI AMTMOPUTHOTO CKpeUIMBaHUS. AHalU3UpyOIee
ckpemyBaHue.  lcnonp30BaHHME — AQHAIM3HMPYIOMIETO  CKPELIMBaHUSA IS
orpezeNieHus] TeHOTHIIa 0CO0U

6.3

CuemnneHHoe HacieqoBaHue npusHakoB. Pabora T. Moprana mo crerieHHOMY
HacjlleJoOBaHMIO TreHoB. Hapymienwe cuemsieHus TE€HOB B pe3ysbTare
KpOCCUHIOBepa. XpOMOCOMHas TEOPHs HACIEACTBEHHOCTH. [ eHeTHUecKne KapThl.
['enetnka mnona. XpoMOCOMHOE ONIpeNeNeHHe Mojia. AyTOCOMBI UM IOJIOBBIE
XpOMOCOMBL. ['oMorameTHsle M TreTeporameTHele opraHu3mbl. HacnenoBanue
MIPU3HAKOB, CIICTUICHHBIX C MOJIOM

6.4

N3menunBocTh. BUIBI M3MEHUMBOCTH: HEHACHEICTBEHHAs W HacJIeACTBEHHAS.
Pone cpenpl B HEHAacHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOAU(UKAIIMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIM psj U BapualMOHHAs
kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U KAU€CTBEHHBIE TPU3HAKU
1 ux HopMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH

6.5

Hacnencreennas, WM TeHOTUIMYECKAas, H3MEHYMBOCTL. KoMOMHaTHBHAA
U3MEHUYUBOCTh. Meio3 © TONOBOW Mpolecc - OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalioHHast "3MEHUYUBOCTh. Kimaccudukarus MyTaluii: TeHHbIS
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYNHBI MyTaruii. MyTareHHble (hakTopsbI.
3aKOH rOMOJIOTHUYECKHUX PSAOB B HaclencTBeHHOW n3MeHunBocty H.M. BaBuiioBa

6.6

I'enetuka wyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOJIbI T'€HETHKHU
YelioBeKa: re€HEeaJIOrHYeCKUM, OJIM3HEIIOBBIIA, LUTOT€HETUYECKUH,
OMOXMMHYECKHH, MOJEeKyIsipHO-TeHeTHUYeckuil. COBpeMEHHOE OmpeJeieHne
TE€HOTHIA: MOJIHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTHUIIMPOBAHKUE, B TOM YHCIIE C
momornipto III[P-ananu3a. HacnencTBeHHBIE 3a00JIeBaHHMS YEIIOBEKA: T€HHBIC
0omne3nu, OOJNIE3HH C HACJIEICTBEHHOW MPEapacloiIoKeHHOCThI0, XPOMOCOMHBIE
Oose3nn. CoMaTrhueckre W TeHepaTHUBHbIE MyTauud. [IpHHIUIBI 370pOBOTO




o0pa3a )KU3HU, TUArHOCTUKH, TPOPHIAKTUKH U JICUCHHS TCHETHUECKUX O0JIe3HeH.
Menuko-reHeTHIecKoe KOHCYIbTHPOBaHNE. 3HAYCHNE MEUIIMHCKON TeHETHKU B
NPEOTBPALICHUN U JICYEHUH TeHETUIECKUX 3a00JIeBaHU YeJI0BEKa

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenek1us Kak HayKa U MpoIiecc. 3ap0KICHUE CEJICKIIMU U JOMECTUKAIUA. Y YeHue
H.W. BaBwioBa 0O IEHTpax MPOHMCXOXICHUS W MHOr0o00pasusi KyJbTYpPHBIX
pacTeHuid. LleHTppl NPOMCXOKIEHUS JNOMAIIHUX >KUBOTHbIX. Copt, mopona,
ITaMM

7.2

CoBpeMeHHbIE METOABI CEJICKIIMU. MacCOBBIi M WHIUBUIYAIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUH M KUBOTHbIX. OIleHKa 3KcTephepa. bian3kopoacTBEeHHOE
cKkpenuBanue - WHOpuAWHT. Yucrtas nauHusA. CKpelmMBaHWE YUCTHIX JIUHUH.
['ereposuc, unu rubpuanas cuina. HepocTBeHHOE CKpelUBaHUE - ayTOPUIUHT.
Otpanennas rulOpuauzanuss U ee ycnexu. VCKyccTBeHHBII MyTareHe3 u
MOJYYECHUE TMOJIUIIIONAOB. JlOCTHKEHHUs CENEKIIMU PACTECHHM, >XKUBOTHBIX U
MUKPOOPTraHU3MOB

7.3

bruorexHosoruss Kak oOTpaciab INPOU3BOACTBA. ['€HHas WH)KeHepus. OTarbl
co3nanus pexomOunHantHo JIHK wu Tpancrenusix opranuzMoB. Kiierounas
nHxeHepus. Knerounsle KyJIbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUI.
KitonupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIBbCKOXO3AMCTBEHHBIX OPraHU3MOB.
Okonoruyeckue W 3Thdeckue  npoodimembl. MO - reHeTHYecKH
MOIM(PULIPOBAHHBIE OPTaHU3MBbI

Tabmuua 16.2

[TpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM
obOpasoBarenbHOM TTporpammel 11 kimacca

Kon

[IpoBepsiemble MpeaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM

IIpOBEPACMOTO O6pa30BaTeHLHOﬁ MporpaMmbl CPpEAHETO 06mero 06pa3013aHI/1;1

pe3yJnbrara

1

ChopMupoBaHHOCTh 3HAHUI O MecTe M pOJM OHOJOTMU B CHUCTEME
HAy4YHOTO 3HAHUS ECTECTBEHHBIX HayK, B ()OPMUPOBAHHUU COBPEMEHHOMU
€CTECTBEHHO-HAy4YHOM KapTHHBI MHpa M HAYYHOTO MHUPOBO33DEHHUS; O
BKJIaZIE POCCHUICKHX U 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
O6uonornu; (QyHKIMOHANBHOM TIPaMOTHOCTH 4eJOBEKa JUIsl pEeLIeHUs
JKU3HEHHBIX 3a]1a4

YMeHue packpbIBaTh coJepKaHue OMOJIOTHYECKUX TEPMUHOB U MOHSITHIA:
BUJ, TOMYJSIIHSI, T€HO(OHJ, IBOIIOLMS, IBUXKYIIUE CHIBI ((PaKTOpHI)
SBOJIONUH,  TPUCIIOCOOJIGHHOCTh  OPraHW3MOB,  BHJA000pa30BaHUE,
IKOJIOTHYECKHE (PaKTOpPhI, IKOCHCTEMa, TMPOIYIEHTH, KOHCYMEHTHI,
penyleHThl, LeNu MUTaHUS, 3KOJOTHYecKas NHUpamMuaa, OHOTreolEeHO3,
ouocdepa

VMenue wu3naraTh OHOJOTHYECKHE TCOpHUU (3BOJ'IIOI_II/IOHH2[$I TCOpUL 4.




JapBuHa, CUHTETUYECKAsE TEOPHs SBOJIIOLINH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogpreBoro cxoacrtsa K.M. bapa, uepenoBanus riiaBHbIX HapaBIICHUNA
u myreit sBomonmu  A.H. CeeprioBa, ydenus o Ouochepe B.H.
BepHnazackoro), ompenensts TpaHULBl MX MPUMEHUMOCTH K KHBBIM
cucTeMam

YMeHue BiazieTb METoIaMi HayqyHOTO TIO3HaHUs B Onosiorun (HalmroieHne
U ONHMCaHHE J>KMBBIX CHCTEM, IPOIECCOB W SBJICHHW; OpTraHU3aLlus U
poBeeHUE OMOJIOTHUECKOTO SKCIEPUMEHTA, BBIABM)KEHUE THUIIOTE3BI;
BBISBJICHHE  3aBUCHMOCTH  MEXIY  HCCICAyeMbIMH  BEJIHMYMHAMH,
OOBSICHEHHE TOIYYEeHHBIX pE3yJIbTaTOB, HCIOJb30BAHHBIX HAYYHBIX
NOHSATHH, TEOPUH M 3aKOHOB; YMEHHE JeNaTh BBIBOJBl Ha OCHOBAaHHHU
MOJIYYCHHBIX PE3yJIbTaTOB)

YMeHue BBIICNATHh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHMOJIOIMYECKUX
00BEKTOB: BUJIOB, MOIMYJIALUHN, MPOAYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OHMOTEOIIEHO30B U HKOCHUCTEM; OCOOCHHOCTH TPOILIECCOB HACIEACTBEHHON
U3MEHYUBOCTH, €CTECTBEHHOT'0 orbopa, BU1000pa30BaHus,
NpUCIOCOOJICHHOCTH OPTaHU3MOB, ACUCTBUS HKOJIOTHIECKUX (PaKTOPOB HA
OpraHu3Mbl, IEpEeHOca BEIIECTB M IIOTOKa 3HEPrMM B 3KOCUCTEMAX,
AHTPOINIOTEHHBIX M3MEHEHMH B  JKOCHCTEMAx CBOEM  MECTHOCTH,
KPYTOBOPOTa BEIIECTB U OMOre€0XMMUYECKUX LIUKIIOB B buochepe

YMeHue npuMeHsTh NOTy4YeHHbIE 3HAHUS AJIs1 O0BSICHEHHS OMOIOTUYECKUX
MPOUECCOB M SIBJICHUM, I TPUHATUSA MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHON JKM3HM B IeNsAX oOecrneueHuss Oe30MacHOCTH CBOETro
310pOBbS. UM 3J0POBbSl OKPYXAlOIIMX JIIOJCH, COOJIIOEHUs HOPM
rPaMOTHOI'O TIOBEJIEHUS B OKPYKAIOLIEH NPUPOJHOU Cpeie; MOHUMaHUE
HEO0OXOAMMOCTH UCIIOIH30BAHUS JOCTUKEHUI COBPEMEHHOM OMOJIOTHH TSt
PalMOHAIBHOTO ITPUPOIOIIOIB30BAHUS

YMeHue pemaTh 3JIEMEHTapHbIE OMOJIOTMYECKHE 3a/laud, COCTaBJIAThH
CXEMBbI IepeHOCca BEUIECTB U SHEPTUHU B IKOocUcTeMax (LN MUTaHUs)

YMeHue BBINOIHATH JJaOOpaTOpHbIE U MPAKTHYECKHE paboThl, cOOII0aTh
npaBuia Ipu pabore ¢ yueOHbIM U 1a00paTOpHEIM 000pYy1I0BaHUEM

YMeHMe KpUTHYECKH OLIEHWBaTh W HUHTEPIPETHPOBATH HH(OPMAILIHIO
OHMOJIOTMYECKOTO COAEP KAHUS, BKIIOYAIOUIYIO [ICEBJAOHAYYHbIE 3HAHUS U3
pa3nnyHbIX UcTOYHMKOB (CMU, HayuyHO-momyJIspHBIE MaTepuabl);
paccMaTpuBaTh INI00AJIBHBIE HKOJIOTMYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(bopMHpOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO TTO3UIIUIO
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YMeHue cosnaBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHS,
00001m1asi OMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJbKUX HWCTOYHHKOB,
rPaMOTHO UCIOJB30BaTh MOHATUHHBIN anmapar OHOJIOTHI

Tabmuma 16.3

[Tposepsiembie aneMenThI coaepkanmns (11 kmacc)




Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

DBOJIIOLUOHHAS OUOIOrUs

1.1

OBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzmerenscTBa  3BOMIONMU.  [laeoHTONOTHUECKHE:  TOCIIEIOBATEIBHOCTD
IIOABJICHUS BHUAOB B MaJCOHTOJIOTHICCKOM JICTOIIUCH, TICPCXOJHBIC (I)OprI.
buoreorpaduueckue: cxoacTBO U pasnuune GayH u GJIop MaTEPUKOB U OCTPOBOB.
DOMOpHOJIOTHYECKUE: CXOJCTBA M pa3iuyus 5SMOPHUOHOB pAa3HBIX BHJOB
N03BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, aHAJIIOTHYHBIC,
pPYIMMEHTapHBIE OpPraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHW3MOB HAcCJEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTeH y BceX
OpPraHu3MoOB

1.2

OpomtonmonHas reopust Y. Jlapeuna. [Ipeanocsliku BOSHUKHOBEHUS JapBUHU3MA.
JIBMOKyIIME CHJIBI 3BOMIIOLIMY BUIOB 110 JapBUHY (M30BITOYHOE pa3MHOXKEHUE IPU
OTrPaHUYEHHOCTU PECYpPCOB, HEOIPENENECHHAs HW3MEHYMBOCTh, OopnOa 3a
CyLIECTBOBaHME, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckass Tteopust sBoironuud (CTD) U OCHOBHBIE €€ MOJOKECHHS.
MuxkposBostonus. [Tomynsiius Kak e IMHUIA BUAA U SBOJTIOLUH

1.4

JBwxymue cuibl ((akTopsl) BOJIONMHM BHIOB B Tpupoae. MyTaloOHHBIN
npolecc U KOMOMHAaTHUBHasE M3MEHUUBOCTh. [lomynsnuoHHbIe BOJIHBI M JIpeid
reHoB. M3omsanust u murpanus. EctecTBeHHBIN 0TOOP - HampaBisiomuid (hakTop
sBoJIIOLIUH. POPMBI €CTECTBEHHOT0 0TOOpA.

[Tprcnioco0IeHHOCT, OpPraHMW3MOB Kak pe3yibTar dBosouuu. IIpumepsl
npucnocoOIeHni y opranu3MoB. ApoMop(O3bl U UAHOAIANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcCHOBHbIE (JOPMBI BUI00OPA30BAHHUS:
reorpauueckoe, 3K0JI0rHuecKoe

1.5

MakposBomoruss.  Dopmbl  dBomonMH:  QUIETHYECKas,  JIUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOLIUN

Bo3HukHOBEHHE U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHay4yHbIE TIpEICTaBIEHUA O 3apOKICHUM >KU3HU. HayyHble Tunoressl
BO3HUKHOBEHUSI KU3HM Ha 3emie: abuoreHe3 W MaHCHEpMHS. XHUMHUYECKas
HBOMIIOLMUA. OKCIEPUMEHTAIbHOE TMOATBEPKICHUE XHMHYECKOW HBOJIIOLUU.
Hauanpubie sTaner 6monornueckoit »Bosoruu. ['mnoresa PHK-mupa. Ilepsoie
KJIETKH U UX 3BOJIIOLMA. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTAHU3MOB

2.2

PazButue xu3Hu Ha 3emiie mo 3paM M nepuonaM. Karapxei. Apxelickas u
npotepo3oiickas dpbl. [lanmeos3oiickas 3pa W ee TEpPUOAbl: KEeMOPHICKUA,
OpIOBUKCKHH, CUIYpUNUCKUH, JEBOHCKUM, KaMEHHOYIOJBbHBIM, IEPMCKUM.
Me3so30¥ickas 3pa U €€ Mepruoibl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaitHo30iickass 3pa W ee MepuoAbl:  MAJNEOT€HOBBIM,  HEOTCHOBBIN,
AQHTPOIIOT€HOBBIM. XapaKTepUCTUKA KIMMAaTa W TEOJOTMYECKHX IIPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTENLHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl y
pacTeHuil U KUBOTHBIX. llosiBIeHHWE, pacuBET W BBIMUPAHUE TPYMNI KUBBIX
OpraHu3MOB
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CucremMa OpraHm4eckoro Mupa Kak OTpakeHue -dBomonud. OCHOBHBIE
CHUCTEMaTHUYEeCKHe IPYyMIbl OPraHu3MOB
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DOBojronUs YeraoBeKka. AHTPONOJOTUsl Kak Hayka. Pa3BuTue mnpeacTaBieHUN O
MPOUCXOXKICHUHM YeloBeKa. MeToapl u3ydeHus aHTporioreHe3a. CxoicTBa u
pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHUE YEeTIOBEKa.
JBuxymme cunbl (hakTopbl) aHTponoreHe3a. HacneacTBeHHAass U3MEHUMBOCTD H
ecTecTBeHHbIH 0TOOp. OOIIecTBeHHBIH 00pa3 >KM3HU, W3TOTOBJICHHE OPYIUN
Tpy/ia, MBIIIICHUE, PEUb

2.5

OCHOBHbBIE CTaIUU M BETBU 3BOJIIOIMU YEJIOBEKA: aBCTpajlonuTeku, YenoBek
yMenbid, YenoBek mnpsmoxonsdimuii, YenoBek HeanaepTanbckuii, YenoBek
pa3ymHbIid. Haxoqku HMCKOMaeMbIX OCTaHKOB, BPEMs CYIIECTBOBaHUS, 00JacTh
pactpocTpaHeHus, 00beM rOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIUS

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BPONECOUAHAs (€Bpa3uiickas),
HErpo-aBCTPAIIONIHAS (3xBaTOpHANIbHAA), MOHTI'OJIOMTHAS (a3marcko-
amMepuKaHcKasi). YepTbl NPUCIIOCOOIEHHOCTH MPEACTaBUTENICH YeIOBEUECKUX pac
K yCJIOBUSIM cylecTBoBaHus. EquHCTBO yenoBeueckux pac. Kputuka pacuzma

Opranu3Mbl U OKpYyKarolas cpeaa

3.1

DKOJIOTHSl KaK Hayka. 3aJaud U pas/elibl SKOJIOTUU. METOIbl HKOJIOTUYECKUX
UCCIIeIOBaHMUM. DKOJIOru4eckoe MUpoBo33peHue. Cpeapl 0OMTaHUSI OPraHU3MOB:
BOJIHAsI, HA3EMHO-BO3/IyIIIHAS, TIOYBEHHASI, BHY TPHOPTaHU3MCHHAS

3.2

Okonornyeckne  Qakropel. Kiaccuduranus — 9KOIOTHYECKHX  (HDaKTOPOB:
abuoTnyeckre, OMOTHYECKHE W AaHTPONOreHHble. JlelicTBUE HKOJIOTHYECKUX
(haKkTOpOB HA OPraHU3MBI
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AbGuoTtnueckue (akTopbl: CBET, TeMIleparypa, BiIaxHOCTb. doTonepmoausm.
[IpucniocoOnenust OpraHu3MOB K  JIEHCTBUIO aOMOTHYECKHX  (PAKTOPOB.
bronoruueckne puTMbl
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buotnyeckue ¢akropel. Buabl OMoTHYECKMX B3aUMOIECHCTBUI: KOHKYpPEHIMS,
XUIIHUYECTBO, Mapa3uTU3M, MYyTYyajJu3M, KOMMEHCalIU3M (HaxJeOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAU3M, HeHTpanu3M. 3HaueHue  OUOTHYECKUX
B3aMMOJIEMCTBUI [l CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKUE XapaKTCPUCTUKHU MOmyJiauu. OcHOBHBIE IIOKa3aTciin
MomyJrsiquu: 49YrUCJICHHOCTL, IINIOTHOCTB, POXKIAAEMOCTb, CMCPTHOCTb, IPHUPOCT,
MUTIpanus. ,Z[I/IHaMI/IKa YHCJICHHOCTHU MOMMYJIAINU U €€ PETYJIAINA

Coo011ecTBa ¥ DKOIOTHUECKHE CUCTEMBI

4.1

CooOmiectBo opranu3moB - OwuoneHo3. CTpyKTypsl OuOIlEHO3a: BHUAOBas,
NpOCTpaHCTBEHHas, Tpodpuueckas (mumieBas). Bunsl-nomuHantel. CBsi3M B
OuoreHo3e

4.2

Okonoruyeckue cuctembl (9kocuctemsl). [loHstue 00 3KocuctemMe u
6uoreoneno3e. DyHKIMOHATBHBIE KOMIIOHEHTHl SKOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopot BelecTB U MOTOK SHEPTUU B IKOCHCTEME.




Tpoduueckue (NHIIEBBIE) YPOBHH OHKOCHCTeMbl. [luimeBble Iiemu U CETH.
OcCHOBHBIE IOKa3aTeJd 3KOCUCTEMBIL: OMOMacca, MPOAYKLHUsA. ODKOJOIMUYECKHUe
NUPAMUJIBL: TPOAYKLMH, YHMCIEHHOCTH, Ouomaccel. CBOMCTBa 3KOCHCTEM:
YCTOMUMBOCTB, caMoperyJianus, pazsutue. Cykueccus

43 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO WJIU
LIMPOKOJINCTBEHHOTO JIECa.
AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOoskocucTeMBI.

Buonornyeckoe u X034iCTBEHHOE 3HAUYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpa3zue kak (akrop ycroiumBocTH dKocucTeM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HoOoOpasus Ha 3emIie

4.4 Yuenne B.W. Bepnaackoro o Ouocdepe. ['paHuIpl, coctaB U CTPYKTypa
ouochepsl. Kupoe BemectBo U ero ¢yHkuuu. OcobeHHOCTH OMochepbl Kak
rio0anbHOM 2KocuCTeMbl. JlMHaMu4yeckoe paBHOBeCHE M OOpaTHas CBA3b B
ouochepe. KpyroBopoTsl BemecTB M OHOT€OXHMMHYECKHE LHKIbI 3JIEMEHTOB
(yrmepona, azota). 3oHaIbHOCTH Orochepsl. OCHOBHBIC OMOMBI CYIITH

4.5 UenosedecTBo B Omocdepe 3emiu. AHTPOIIOTCHHBIE M3MEHEHHS B Omocdepe.
['moGaibHbIC YKOJOTHUECKUE TPOOIIEMBI.

OcHOBa palMOHAJIBLHOTO  YHPABICHUS TPUPOTHBIMA pecypcaMd U HX
ucnosb3oBanue. JloCTrKeHusI OMOJIOTHH U OXpaHa IPUPOIbI

112) nmynxt 120 gononuuts noamynkToM 120.9 crienyromiero conep:kanus:

"120.9. dns mpoBeaeHUs €IUHOTO TOCYAapCTBEHHOTO 9K3aMeHa M0 OMOoJIoTUH (Janee -
EI'D no 6uonorun) ucnons3yercs nepedeHsb (KogupuKaTop) MpoBepseMbIX TpeOOBaHUN K
pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHONH MPOTPaMMBI CpEIHEro oO0miero
00pa30BaHMs U AIIEMEHTOB CO/IEPIKAHMUSL.

Tabnuna 16.4
[IpoBepsiembie Ha EI'D o Ouonoruu TpeGoBaHus

K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOIM 00pa30BaTeIbHON IPOrpaMMBI
cpenHero ob1ero oOpa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUS
MPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMBbl CPEIHETO 001Iero 00pa3oBaHus
TpeOoBaHUS

1 CdopMUpOBaHHOCTL 3HAHUW O MECT€ U PONH OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTUHBI MUpPa, B MO3HAHUU 3aKOHOB MPUPOJABI U PELICHUU >KU3HEHHO
BaKHBIX COITMATBHO-ITHYECKUX, SKOHOMUYECKHX, SKOJIOTHUECKUX TTPOOIeM
YeJIOBEUeCTBA, a TaKKe B PEUICHUHM BOIPOCOB  PalMOHAIBHOTO
MIPUPOJIOTIONB30BaHMs, B (POPMUPOBAHWU IIEHHOCTHOTO OTHOIICHHUS K
npupojie, OOIIECTBY, YEIOBEKY; O BKJIAQJ€ POCCHMCKUX M 3apyOeKHBIX
YYEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTHH
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Bnanenue cucremoii 3HaHH 00 OCHOBHBIX METOJIaX HAYYHOTO TO3HAHMUS,
HCIIOJIB3YEMBIX B OHOJIOTHYECKUX HCCIEIOBAHUSAX JKHBBIX OOBEKTOB H
IKOCHCTEM (OIMCaHue, U3MEPEHUE, MPOBEIeHNE HAOTIOICHMI ); CIocOOaMu
BBISIBJICHUSA U OLICHKU aHTPOIIOTE€HHBIX U3MEHEHUI B IPUPOJIE.

YMeHue BBIIBHUIaTh THUIOTE3bl, MPOBEPITH HUX OSKCIEPUMEHTAIbHBIMU
cpeactBamu,  GOPMYJIUPYsS L€ WCCICAOBAaHMS,  aHAJIU3UPOBATH
MOJYYECHHBIE PE3YJIbTAThI U JIEJIATh BHIBOJBI.

BoisiBneHne  3aBUCHUMOCTH  MEXKIY  UCCIENYEMbIMH  BEJIMYUHAMHU,
O00BSICHEHUE TMOTYYCHHBIX PE3YJIbTaTOB M (POPMYITUPOBAHUE BBIBOJOB C
MCIIOJIb30BAHUEM HAYYHBIX MOHSITUH, TEOPUI U 3aKOHOB

YMeHue BIaieTh CUCTEMOI OMONOTMYEeCKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAI0IIME OMOJIOTUYECKHE TEPMHUHBI U IOHATUS (KH3HB, KJICTKA,
TKaHb, OpraH, OPraHM3M, BHJ, MOMYJSAIUS, 3KOCHCTEeMa, OHUOIEHO3,
ounoctepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET, OMOCHHTE3
Oenka, OHOIOIMMEDHI, JUCKPETHOCTb, caMOperyJisLus,
CaMOBOCIIPOU3BEICHNUE, HAaCJIEACTBEHHOCTD, U3MEHYHBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosiornueckue Teopun: kiaetounas teopust T. [lIBanna, M. lllneiinena, P.
BupxoBa; KiOHanbHO-ceNEeKTUBHOrO uMMyHuTeta II. Opmux, W.A.
MeuHnukoBa, XpOMOCOMHAs TeOpHUsl HacnencTBeHHocTH T. Moprana, 3aKkoH
3apoasimieBoro cxoactBa K. bapa, sBomonmonnas teopust Y. Jlapsuna,
CHHTETHYECKAss TEOpHUsl SBOJIOLMHU, Teopus aHTporioreHe3a Y. JlapBuHa;
teopusi 6uoreoneHo3a B.H. CykaueBa; yuenne H.M. BaBunoBa o nentpax
MHOT000pa3usi M MPOUCXOXKACHHUS KYyJIbTYPHBIX pacTeHuid, yuenue A.H.
Cesep1i0Ba 0 MyTSX U HAIIPABJICHUX 3BOJIIOLMH, yueHue B.1. Bepunaackoro
- 0 Ouocdepe); 3aKoHBI (eAMHOOOpa3Usi MOTOMKOB TIEPBOTO ITOKOJICHUS,
paclIeIIeHHs] MPU3HAKOB, HE3aBUCHMOIO HAacleAOBaHUsl MpPHU3HAKOB [
Menpens; CHEIUIGHHOTO HAacjlelIOBaHUS IMPU3HAKOB W HapYyIICHUS
cuerieHusi reHoB T. MopraHa; roMoJIOTHYECKUX PsAJIOB B HACJIEICTBEHHOM
n3menunBocty H.M. BaBuiioBa; renetndeckoro pasHosecus [x. Xapau u
B. BaiinGepra; 3apoasimeBoro cxonactsa K. bapa; 6norenernueckuii 3akox
3. I'exkens, @. Mrosepa);

MPUHIIMIIBI (YUCTOTHI FTaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHumyma FO. JIubuxa, sKoJOrMyYecKoil mHupaMuIbl 4YHCEN,
O1OMacchl U YJHEPTHUH);

runore3bl (koauepBaTHo A.M. Omnapuna, mepBuuHoro OymboHa JIXK.
Xonneitaa, mukpocdep C. dokca, pudbo3uma T. Uek)

YMeHnue peuiaTbh MONCKOBBIC OMOJIOTHYECKHUE 3alavy; BbIABJIATH IPUYHUHHO-
CJIICACTBCHHBIC CBA3U MCKIY HUCCIICIYCMbIMHA OMOJIOrNYECKUMU O6’beKTaMI/I,
nponeccamMu M SBJIICHUAMMU; ACJIAaTh BBIBOAbI M IMPOTHO3bBI HA OCHOBAHUU
IMMOJIYUYCHHBIX PE3YJIbTAaTOB,

COCTAaBJIATb T'CHOTHUIIMYCCKHUEC CXCMbI CKPCHIMBAHUA [JIA PAa3HLBIX THIIOB
HACJICOJOBAaHUA IMPU3HAKOB Y OPraHM3MOB, COCTABJATH CXEMBI IMEPCHOCA
BCIICCTB U DHCPIUH B SKOCUCTCMAX (I_IGHI/I NUTaHus, IMUIICBBIC CCTI/I)

YMenue YCTaHaBJIMBATL B3aWMMOCBA3U MCKAY CTPOCHUCM U (I)YHKI_II/I}IMI/IZ
OpTraHoOna0B, KJICTOK pPa3sHBIX TKaHefI, opraHaM M CUCTEMaMU OPraHOB Yy
paCTCHHﬁ, JKUBOTHBIX MW YCJIOBCKA, MCXKAY OSTallaMU oOmeHa BCIICCTB,




JTanaMu KJIETOYHOI'O LUKIJIA U KU3HEHHBIX L[UKIOB OPraHU3MOB; dTallaMU
SMOpPUOHAIIBHOTO PAa3BUTHS; TEHOTHUIOM U (EeHOTUIIOM, (EHOTUIIOM H
dakTopamMu cpeipl OOMTAaHUS; MPOLECCAMH HBOJIOLUH; JBHKYIIUMHU
CUJIaMM  aHTPOIIOr€HEe3a; KOMIIOHEHTAMU Pa3jM4YHBIX OJKOCUCTEM U
NpUCNOoCOOICHUSAMHU K HUIM OPTaHU3MOB

YMeHue BBIICNATh CYIIECTBEHHBIE TPU3HAKH:

CTPOEHHUSI BHPYCOB, KJIETOK IPOKAapUOT U 3yKApUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHHW3MOB, BHJIOB, OHMOTEOIEHO30B, 3KOCUCTEM U
O6uocdepsl; CTPOEHUSI OPraHOB U CHCTEM OpPraHOB pacTE€HUi, )KMUBOTHBIX,
YeJIOBEKa; MPOLIECCOB KU3HEACATEIBHOCTH, MPOTEKAIOIIMX B OPraHu3Max
pacTeHMi, )KUBOTHBIX M YEJIOBEKa; OMOJOIMYECKUX IPOLIECCOB: OOMEHa
BEIIECTB (MeTaboIn3M), THPOPMALIMH U IPEBPALLCHUS SHEPTHU, OPOKEHHS,
aBTOTPOGHOrO0 U TeTepOTPO(PHOro THUIIOB NHTaHUS, (OTOCUHTE3a U
XEMOCHHTE3a,  MHTO3a,  Meio3a, Trameroresesa, 3MOpHOreHesa,
HOCTAMOPUOHANIBHOTO  Pa3BUTHS, Pa3sMHOXKEHUS, HMHIUBUAYaIbHOTO
pa3BUTUs OpraHu3Ma (OHTOreHe3a), B3aMMOJEUCTBUS I'€HOB, I'€TEPO3UCa;
NeMCTBUH HMCKYCCTBEHHOIo 0TOOpa, CTaOWMIM3HPYIOLIETo, JBMKYILEro U
pa3phIBAIOIIEr0  €CTECTBEHHOro  OTOOpa;  ajuIONaTpHUYecKoro  u
CHUMIIaTPUUYECKOI'0 BUJI000pA30BaHUS; BIUSHUS JBIDKYILUX CHII SBOJIOLUH
Ha TEHO(OHJ TOIMYJSINH;, MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cCpejnie
oOuTaHus, YepeOBaHMs HAPaBJICHUH SBOJIIOLMHI; KPYTOBOPOTA BEIIECTB U
MOTOKA SHEPTHH B IKOCUCTEMAX

ChopMupoBaHHOCTH YMEHUS BBIJICNIATH CYIIECTBEHHBIC IIPU3HAKU BUPYCOB,
KJICTOK MPOKAPHOT W DYKAPHOT; OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHuU3MOB, BHUJIOB, OHOTEOIEHO30B M HKOCHUCTEM; OCOOCHHOCTU
MPOIECCOB OOMEHa BEIIECTB M MPEBPAIllEHUS JHEPrHH B KIETKE,
¢doTocHHTE3a, TUTACTHYECKOTO M YHEPTETHYECKOr0 OOMEHa, XeMOCHHTE3a,
MHUTO3a, Mei03a, OIUIOAOTBOPEHUS, PA3BUTUA U  PaA3MHOKCHHS,
WHAMBUAYAIbHOTO pa3BUTUSl opraHu3Ma (OHTOreHesa), OOpbOBI 3a
CYLIECTBOBaHMUE, €CTECTBEHHOT'O otOopa, BUJI000pa30BaHuUA,
MPHUCIIOCOOJICHHOCTH  OPTaHW3MOB K  Cpefie  OOWTaHUS, BIIHSHHUS
KOMIIOHEHTOB JKOCHCTEM, AHTPOMOTCHHBIX HM3MEHEHHH B JKOCHUCTEMax
CBOCH MECTHOCTH, KPyrOBOPOTa BEIISCTB W TPEBpAIICHHS SHEPTUU B
ouochepe

YMeHue uChoib30BaTh COOTBETCTBYIOIIHME apTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIUKY JJIsi JJOKA3aTelIbCTBA POJCTBA OPTraHW3MOB
pa3HbIX CHUCTEMATUYECKUX TPYII;, B3aHMMOCBSI3M OPraHU3MOB M CpPEJbI
oOWTaHMS; EIMHCTBA YEJOBEYECKHUX pac; HEOOXOJAMMOCTH 3JI0POBOTO
o0pa3a )KU3HU, COXpaHEHHS Pa3HOOOpa3Hsi BUIOB M YKOCHCTEM KaK YCIOBHS
COCYIIIECTBOBAHMSI TIPUPOJIBI U YEIIOBEUECTBA

VYMeHHne KPUTHYECKH OICHMBaTh HWHGOpPMAIMIO  OHOJIOTHYECKOTO
COJIEpXaHUs; HWHTEPIPETHUPOBATH ATUUYECKUE AaCHEKThl COBPEMEHHBIX
WCCJICIOBAHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJOTHH; PacCMaTPUBATh
rI100aNbHBIE 9KOJOTHYECKHE TPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH TIO
OTHOIIIEHUIO K HUM COOCTBEHHYIO TIO3HUITHIO




Tabmuma 16.5

IlepeueHb 351eMEHTOB coaepKaHus, MpoBepsieMbix Ha EI'D
1o OMOJIOTUHU

Kon

[IpoBepsiemMblil 2JIeMEHT coaep KaHus

buosnorns xax HayKa. JKuBble cucTeMBI U UX HN3Yy4YCHUC

1.1

CoBpemeHHast OHOJOTHSl - KOMIUIEKCHas Hayka. buonormyeckue Hayku U
u3ydaeMmble MU TpobOsieMbl. DyHIaMEHTANbHBIC, TPUKIIATHBICE W IMOUCKOBBIC
HAyYHBIE UCCIIEIOBAHUS B OUOJIOTHH.

3nauenue Ouonorud B (OPMUPOBAHUU COBPEMEHHOW E€CTECTBCHHO-HAYYHOU
kapTuHbsl mupa. IIpodeccun, cBsa3annbie ¢ Ouonorueit. 3HaueHUE OHOJIOTHH B
MPaKTUYECKONW JEATETbHOCTH YeNOBEKAa: MEAUIIMHE, CEIIbCKOM XO3SHCTBE,
MIPOMBILIUIEHHOCTH, OXPaHE IPUPObI

1.2

JKuBble cuctembl Kak mpeaMeT uzydeHusi ouonoruu. CBOMCTBA )KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOTO COCTaBa, TUCKPETHOCTh W IEIOCTHOCTh, CIOXHOCTh U
YHOPSA0YCHHOCTh CTPYKTYPBHI, OTKPBITOCTD, camoopraHu3anus,
CaMOBOCITPOU3BE/ICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.
YpOBHU OpraHM3aliy KHUBBIX CUCTEM: MOJCKYJSPHBINA, KIETOUHBIHN, TKaHEBBIH,
OpraHU3MEHHBIH, MOMYJISIUUOHHO-BUA0BOI, 3KOCUCTEMHBIN
(buoreonenornueckmii), Omochepusiid. Ilporecchl, MPOUCXOAAIIME B IKHUBBIX
cuctemax. OCHOBHBIC NMPHU3HAKH XUBOrO. JKW3HBb Kak (opma CyIIecTBOBaHUS
MaTepuun

1.3

Metonpsl Ouonoruueckoil Hayku. HaOmioneHuwe, u3MepeHue, HKCIEPUMEHT,
cucTeMarms3amnmsa, MeTaaHanu3. lloHAaTHe o0 3aBHCHMOM M HE3aBHCHUMOH
nepemeHHo#. [TnanupoBanue sxcniepuMenta. [loctaHoBKa M MpoBepKa TUMOTES.
HyneBass rumnote3a. I[loHsitue BBHIOOPDKM M €€ JOCTOBEpHOCTh. Pa3bpoc B
Ounonornveckux AaHHbIX. OIEHKa JOCTOBEPHOCTH TOITYYCHHBIX PE3yJIbTaTOB.
[Ipu4rHBI UCKaXKEHUS PE3YJIbTATOB JKCIepuMeHTa. [IOHATHE CTATUCTUYECKOTO
TecTa

Knerka kak Onosorudyeckasi CuicreMa

2.1

Knerka - cTpyKTypHO-(pPyHKIIMOHAJIbHAS €IMHHIA KUBOro. MICTOpUS OTKPBITHS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounast teopus (T. LlIBann, M.
HIneiinen, P. BupxoB). OCHOBHBIE MOJ0KEHUSI COBPEMEHHON KJIETOUHOM TEOPHH.
MeTo/1b1 MOJIEKYJISIPHOM U KJIETOYHON OMOJIOTHH: MUKPOCKOIUS, XpoMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHnmanbHoe
HeHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMUYECKUN COCTAB KJIETKA. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHThI. Boma n
€e poJib KaKk pAacTBOPUTENS, pearcHTa, y4acTHE€ B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperysauud. MuHepanbHble BEIIeCTBA KIETKH, UX OHOJIOTUYECKas pPOJib.
Ponb KaTHOHOB ¥ aHUOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMUHOKHCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoi Mozekyibl. [lepBuuHas cTpykTypa Oenka, HMENTHIHAS
CBA3b. BTopuuHas, TpeTH4Has, 4YETBEPTUYHAs CTPYKTypsl. JleHaTypanus.




CgoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckne pyHKunu OenKoB.
VYraeBoasl. MoHOcaxapuabl, Jucaxapuibl, OJUIOCaxapuabl U HOJUCAXApUIbI.
OO0umii mmaH cTpoeHHs W (UIUKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonornyeckne pyHKINHU yIIIE€BOJIOB.

Jlumuasl. ['mapodunsHO-THAPOPOOHBIE cBoOiicTBA. Kiaccubpukanus IMnumos.
Tpurnunepunsl, Gochonunuasl, BOCKH, cTrepoubl. buonorndyeckue (yHKIUM
aunuaoB. O0mmMe cBoWCcTBa OMOIOTUYECKUX MEMOpaH - TeKy4ecTh, CIIOCOOHOCTH
K CaMO3aMbIKaHUIO, IOJTYIPOHHIIAEMOCTb.

Hyxneunossie kucnorsl. JJHK u PHK. CrpoeHune HyKIEHHOBBIX KHCIIOT.
Hyxneoruapl. [Ipunnun komrmementapHoctu. IlpaBuno Yapradda. Ctpykrypa
JHK - nBoiinas crimpanb. MecroHaxoxaeHue u ouonorndeckue pynkuuu JJHK.
Buael PHK. @ynkunu PHK B kietke.

Crpoenue wmonekynbsl AT®. Makpospruueckue cBsizu B Mojekyine ATO.
buonornueckue Gynkuun AT®. BocctaHOBIEHHBIE IEPEHOCUUKH, UX (YHKLIUH B
kietke. Cexsenuponanue JTHK.

CrpykrypHast Ouosorus: OMOXMMHMYECKHME M OMO(PU3NYECKUE HCCIIeI0BaHUS
COCTaBa ¥ MPOCTPAHCTBEHHOU CTPYKTYPbI OMOMOJIEKYJT
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Tunbel  KIETOK: d3yKapuoTHYecKas U mpokapuotudeckas. CTpyKTypHO-
(byHKLIHOHAJIbHbIE 00pa30BaHUS KIETKU.

CrpoeHue npokapuoTH4ecKo KieTku. Kierounas cTteHka OakTtepuil M apxeu.
OCOOEeHHOCTH CTpPOEHHUs] IeTepoTpOPHON M aBTOTPOGHON NPOKAPUOTUYECKUX
KJIETOK. MecTo U pojib POKapUoT B OMOLIEHO3AX.

Crpoenne u (YHKIHOHHPOBAHUE 3yKapuOTHUecKoi kieTku. [lnasmarnyeckas
MemOpaHa (mia3manemma). CTpyKTypa Iia3MaTuieckoid MeMOpaHbl. TpaHcmopt
BEIIECTB 4Yepe3 IUIa3MaTHuecKyro MemOpaHy: mnaccuBHBIA  (nuddysus,
oOnerdyeHHast auQQy3us), aKTUBHBIA (TMEPBUYHBIA M BTOPUYHBIA aKTHBHBIA
tpancnopt). [Tomynponunaemocts MeMOpanbl. PaGoTa HaTpuii-kaineBoro Hacoca.
OHJOUMTO3: MUHOLUTO3, aronuTo3. Jk3ouuto3. Kierounas crenka. CTpykTypa
U QYHKLUU KJIETOYHON CTEHKU pacTeHUH, rpuOOB.

[uronmna3zma. Ilutozonb. Ilutockener. JIBmxkenue mutoriazmbl. OpraHouabl
kiaeTkd. OJHOMeMOpaHHbIE OpraHOWIBl KIETKH: JHJOMJIa3MaTHyecKas CeTb
(OIIC), anmapar ['onbaku, TU30COMBI, UX CTpoeHUE U (yHKIUU. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOMJIOB KJIETKH. CTpOEHHE TpaHyJISPHOTO PETHKYIyMa.
Cunte3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [maakuit
(arpaHyJsIpHBIM) 3HOOMIA3MaTUYEeCKUl peTUKyiayM. CekpeTropHas (QYHKIUS
annapara [onpmxu. TpaHcopT BeleCcTB B KIETKE. Bakyonu pacTHUTENBHBIX
kietok. Kiterounslit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPHH, TUIACTUIBL.

Crtpoenue u (yHKUMHM MUTOXOHJpUM M miactul. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  IUIACTUABI  (POTOCHHTE3UPYIOMIUX  JyKapuoT.  XJIOPOIUIACThHI,
XPOMOILIACTBI, JIEMKOIIACTHI BBICIINX PACTECHUM.

HememOpannbie opranouab! kieTkn CTpoeHHe M (QYHKUUH HEeMeMOpaHHBIX
OpraHouioB KjieTku. PubGocombl. MuxpodunameHTbl. MBbIIIEUHbIE KIETKH.
Muxkpotpy6ouku. Knerounsiit nentp. CTpoeHHe U JIBUKEHHE JKT'YTHKOB U
pecaruek. MukpotpyOouku nutomiasMsl. LleHTpros.

SAnpo. ObGonouka sjpa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKK, UX CTPOCHUE U
byukun. AnepHelii OGenkoBblii MaTpukc. I[IpocTpaHCcTBEHHOE pacHoIOKEeHUE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomaTtuHa - THCTOHBI.




Knerounsie BikimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK JYKApUOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHOIN)

24

AcCcUMWISILIMS U TUCCUMIIIALIUSA - JABE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpOodHBIA. YdacTHe KUCIOpoda B OOMEHHBIX
mporeccax. DJHEPreTHYecKkoe oOecredeHue KieTKH: mnpeBpainieHne ATD B
0OMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakluuil KJIETOYHOIO
MeTtabonmu3ma. DepMEHTHI, UX CTPOCHHE, CBOMCTBA U MEXaHU3M JECHUCTBHUS.
Kodepmentsl. OTimuust pepMEHTOB OT HEOPTaHUIECKUX KaTan3aTopoB. benku-
AKTHUBATOPbI U OEJIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTU (hepMEHTATHBHBIX
peaKIuii OT Pa3IMYHBIX (PaKTOPOB.

IlepBrUYHBIIl CUHTE3 OpraHMYecKUX BellecTB B Kierke. dDorocuHTe3. Poiub
XJIOPOIUTacCTOB B Tmporiecce ¢otocuHTe3a. CBeroBas W TeMHOBas  (a3bl.
[TponykTuBHOCTH (hoTOCHMHTE3a. BiusHue paznuuHbix (PakTOpOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue (POTOCUHTESA.

XeMmocuHTe3. PazHooOpa3ue opraHu3MOB-XeMOCHHTETHKOB: HUTPUPHUIUPYIOIIHIE
OakTepuH, Kee300aKTepuH, CepoOaKTEpPHH, BOAOPOIHBIC OaKTepUH. 3HAUYCHUE
XEMOCHHTE3A.

AHa’poOHBIe oOpraHu3Mbl. Buabl OpokeHus. [IpoaykTel OpoXeHHS W UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30yIUTENN OOJIC3HEH.

AspobHBIE OpraHu3Mbl. JTambl dHepreTudeckoro odmeHa. [loaroToBUTENbHBIM
sTamn. ['mukonus - 6ECKUCIOPOJHOE PACIIEIUIEHUE TIIIOKO3BI.

buonoruueckoe oOkucleHUE, WM KIETOYHOE IbixaHue. Ponb MUTOXOHApPUN B
npoiieccax ouonornyeckoro okuciaeHus. Luknnueckue peakiuu. OKUCIUTEIbHOE
docdopunuposanue. [IpenmymiectBa adpoOHOrO MyTH OOMEHA BEILECTB MEpe
aHadpOoOHBIM. D(PPEKTUBHOCTD IHEPTETUIECKOTO OOMEHa

2.5

Peakuyn matpuyHoro cunresa. IIpMHIMI KOMITJIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOr0 CHUHTe3a. Peanu3anus HaciaecCTBeHHOM nHpopmanuu. ['eneTnueckuii
KO, ero cpoucrtBa. Tpanckpunuus - Marpuusslidi cuHTe3 PHK. IIpnHnmmsr
TPAHCKPUIILUN: KOMIUIEMEHTAPHOCTD, AHTUIIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancnsus u ee stansl. Yuactue TpaHcnopTHbix PHK B OuocunTese Oenka.
VYcnoBust 6uocunte3a Oenka. KoaupoBanue amuHokuciaoT. Ponp pubocom B
OuocuHTe3e OenKa.

Opranuzanys reHoma y NpoKapHoT U 3yKapHoT. Perysisanus akTHBHOCTH T'€HOB Y
npokapuot. ['unoreza onepona (. XKaxod, XK. Mano). Perymnsius oOMeHHBIX
IIPOLIECCOB B KileTKe. KiieTouHsbli roMeocTas.

Bupycsl - HekinerouHble (QOpMBI KU3HU U OONMraTHble napasutbl. CTpoeHHe
IPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a0oeBaHusi 4enoBeka, xKUBOTHBIX, pacteHuit. CIINJI, COVID-19,
COLMAJIbHBIE U MEUIIMHCKHE MPOOIEMBI

2.6

KneTounslii iuKJ1, ero nepuosl u perymsaius. Uarepdasza u muto3. OcobeHHOCTH
IIPOLIECCOB, MpoTeKamux B HHTepdaze. [loAroToBka KIETKH K JEJIEHUIO.
[TpecunTeTnveckuii (MOCTMUTOTUYECKUH ), CHHTETUYECKU 1 TOCTCHHTETHYECKUN
(MpeMUTOTUYECKU ) TePHO/Ibl HHTEP(DA3HI.

Martpuuneiii  cunte3 JIHK-pernnukanumsa. Ilpunnuner  perumkanuu — JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIA CUHTE3, aAHTUIIAPAIIIEIBLHOCTb.
Mexanusm perukauun JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepst u




TesoMepasa. XPOMOCOMHBI Ha0Op KIETKM - KapHOTHMN. JIMIUIOMAHBIA U
ramiouHbll  Habopbl XpoMocoM. ['omosornussle XpoMocomsl. [losoBble
XPOMOCOMBI.

Jenenune xnerku - Muto3. CTaiuu MHUTO3a M IMPOUCXOIAIINAE B HUX IPOLIECCHI.
Tunel muto3a. KapuokuHe3 M LUTOKHMHE3. BHOJIOrMYECKOE 3HAYEHUE MUTO3a.
Perynsauus MuroTndeckoro nukia kiaetku. IlporpaMmmupyemas kjaerousasi rudesb
- aroImTo3.

@OyHKIMOHAIbHAS TCHOMUKA

OpFaHI/I3M KaK OHOJIOTHYeCcKas CHCTEMA

3.1

OnHOKIIETOUYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OpraHU3MBbI "
MHOT'OTKaHEBBIE OPTaHU3MBI.

@dopMbl Pa3MHOXKEHUS OpPraHM3MOB: Oecrosioe (BKJIIOYash BEreTaTMBHOE) MU
nojsoBoe. Buapl OGecnonoro  pa3sMHOXEHHS: IOYKOBAaHUE, CHOPYJISALHUA,
(bparmMeHTanys, KJIOHUPOBaHUE.

[TonoBoe pazmHosxeHue. [lonoBbie kineTku, winu ramersl. Meiio3. Ctaguu meiiosa.
IToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonornueckuii cMbIcil Melo3a
Y II0JIOBOTO ITporecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
ITpenzaponpiieBoe passutue. I'ameroreHes y kuBOTHBIX. IlosioBbIEe >Kene3sl.
OOpa3oBaHue 1 pa3BUTHE MOJIOBBIX KiIeTOK. CriepMaToreHes v ooreHes. CtpoeHue
HOJIOBBIX KiIeTOK. OmaofoTBOpeHHEe M 3MOPHOHAJIBHOE Pa3BUTHE >KUBOTHBIX.
Crioco0bI OIUIOIOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapTeHorenes.
WNupuBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Cragum sMOpuoreHesa
KUBOTHBIX (Ha puMepe Jsrymkn). po6nenue. Tunsl npodnenust. OcoOeHHOCTH
NpoOJIeHNs MIIEKONUTAIOUINX. 3apO/bIIEeBbIe JIMCTKU (racTpyisiuus). 3akiajgka
OpPraHOB M TKaHEW W3 3apOJbIIIEBBIX JIMCTKOB. B3aWMMHOE BIMsSHHE YacTed
pasBUBAIOIIErOCs 3apofbliia (IMOpHOHANBHAS HWHAYKIMS). 3akiajka IulaHa
CTPOEHHS KMBOTHOI'O KakK pPe3yJbTaT MEPAPXMUECKHUX B3aUMOJEHCTBUI TI'€HOB.
Bnusaue Ha »MOpHOHANBHOE pa3BUTHE pa3IMYHBIX (DAKTOPOB OKpY’KaroLIeH
cpensl. Poct u pasButue xuBoTHBIX. [locTamOpuonanbubiil nepuog. Ipsmoe u
HerpsiMoe pasButue. PasBute ¢ Meramopdo3oM y OEClO3BOHOYHBIX H
MIO3BOHOYHBIX >KMBOTHBIX. bHoOJOrHYeckoe 3Hau€HUE NPSIMOTO U HENpSIMOTo
pa3BUTHUsA, UX pacIpOCTpaHEHHE B Npupoje. Tumbsl pocra KUBOTHBIX. DAKTOPEI
PEryJIsILIMY pOCTa )KUBOTHBIX U yenoBeka. CTaauu NoCTIMOPHOHAIBHOTO PA3BUTHS
y JKABOTHBIX U 4yesoBeka. [leproasl oHTOreHe3a yenoBeka.

PasmHoxkenue wu pazButue pacteHuid. ['ameroputr u cnopodut. Meiios B
KU3HEHHOM 1uKie pacteHudd. OOpa3oBaHue cmop B Ipolecce Meiosa.
['amerorenes y pacteHuil. OIUIOAOTBOpPEHHE U Pa3BUTHE PACTUTENBHBIX
OpraHu3MoB. /[BoiiHOE OMJI0I0TBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue u
pa3BUTHE CeMEHH. MeXaHNU3Mbl PETYJISILUU OHTOT€HEe3a Y PACTEeHUN U )KUBOTHBIX

3.2

Hctopus cTaHOBIICHUS U pa3BUTUA T€HETUKH Kak HaykKh. OCHOBHBIE TEHETUYECKHUE
MOHATUS M CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJNIbHBIE T'EHBI,
aJbTePHATHBHBIC TPU3HAKK, JOMHWHAHTHBIA M  PEIECCHUBHBIN  MPHU3HAK,
TOMO3UT0Ta, TEeTePO3UTOTa, YUCTas JUHUS, TUOPHIBI, TEHOTUI, (EHOTHII.
OCHOBHBIE  METOABl TE€HETUKHU: THUOPHUJIONIOTHYECKHUN, IUTOJIOTHYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKUN
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Mouorubpunnoe ckpemupanue. [lepBbiit 3akoH MeHens - 3aKoH eIMHOo00pa3us




ruOpuioB mepBoro mnokosneHus. IlpaBuno nomMuHuUpoBaHus. BTopoil 3akoH
Mennenss - 3aKOH pacuHIeIUIeHUs] TMpU3HAKoB. LlUTOOrMYecKkre OCHOBBI
MOHOTHOPHUAHOTO CKpeIUBaHus. [ UI10Te3a YUCTOTHI TaMeT.

Ananusupyroniee ckpemuBanue. [IpomMexyTouHbIM XapakTep HacjelI0BaHus.
Pacuiennenue npu3HakoB Npy HETIOJIHOM JIOMUHHUPOBAHUHU.

Hurunbpugnoe ckpemuBaHue. TpeTuid 3akoH MeHIensl - 3aKOH HE3aBHCHMOTO
HacJe/J0BaHUs  MpU3HAKOB.  lluTosormueckue  OCHOBBI  JUTHOPUJIHOTO
CKpEIIMBaHMUS.

CueruienHoe HacnenoBanue mnpusHakoB. PabGotel T. Moprana. CuerieHHOe
HAaCJICIOBAHUE TE€HOB, HApYyIICHUE CIEIJICHUS MEXIy TeHamMu. XPOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'enetuka mosa. XpOMOCOMHBIA MEXaHWU3M OIpeaeTeHUus 1oia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi U TreTeporaMeTHblid moi. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpomocoM. HacnenoBaHue NpHU3HAKOB, CLEIJIEHHBIX C
nosioM. ['eHoTunm kak 1enocTHas cucreMa. [lnmelioTponus - MHOXKECTBEHHOE
nelicTBue reHa. MHOKECTBEHHBINM amneiln3M. BzamMmogeiicTBHe HealNIeNbHBIX
reHoB. KommiemenrapHocts. Onuctas. [lomumepus

3.4

B3aumonelictBue TeHOTMIIA W cpenbl npu  GopMuUpoBaHWUU  (DEeHOTHMA.
N3meHunBOCTh Npu3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbIE MPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJICICTBEHHAS U HACJIEICTBEHHAs.

MonudukanronHas  uU3MeH4YMBOCTh. Ponmb  cpensl B (pOPMUPOBAHUU
Mou(pUKaMoHHON n3mMeHunBocTy. Hopma peakuuu npusHaka. BapuannoHHbi
psaa u BapuanuonHas kpuBas (B. Woranncen). CBoiicTBa Moau(UKAIIMIOHHOM
W3MEHYHBOCTH.

I'eHoTunuueckass M3MEHUYMBOCTh. (CBOMCTBA T€HOTUIIMYECKOW HW3MEHUYHUBOCTH.
Buapl reHOTUIIMYECKOM N3MEHYUBOCTH: KOMOMHATHUBHAS, MyTallUOHHAS.
KomOunatuBHass W3MEHYMBOCTh. Mei03 W TMOJNIOBOM MpoIecC - OCHOBa
KOMOWHATHBHOM W3MEHYMBOCTH. Pojib KOMOWHATUBHOW W3MEHYMBOCTH B
CO3/IaHMH TeHETUYECKOTO pa3HOoOpa3us B Mpe/iesiax OJHOTO BU/IA.

MyTanuoHHass H3MEHYHMBOCTh. BuAbl MyTalMil: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W HMHAYLUUPOBaHHbIE MyTaluu. SnepHele U
UTOIUIa3MaTuyeckue MyTtanuu. CoMaTudecKue W MoJoBble MyTanuu. [IpuanHbI
BO3HMKHOBEHMS MyTauui. MyrareHel M MX BJIMSHHE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIecca. 3aKOH TOMOJIOTMUECKHX PSIIOB B
HacsencTBeHHoW n3meHunBocTu (H.W. BaBunos). BHesnepHas n3MeHYMBOCTh U
HAaCJIEICTBEHHOCTD

3.5

Kapuotun denoBeka. MexayHapoaHas MporpaMMa HCCIIEIOBaHUS TIE€HOMa
yernoBeka.  MeToasl  M3y4deHUsT TEHETMKM  4YEJIOBEKa: TIEeHEAJIOrMYECKUuH,
ONM3HEIOBBIH, MUTOTE€HETUYECKHU, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOE onpeacIcHue TeHOTHUIIA;
MOJTHOT€HOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[MIIP-ananu3a. HaciaencTtBeHHble  3a0ojeBaHMS  4YelloBeka. [ CHHBIE U
XPOMOCOMHBIE OoJe3Hn YEeJI0BEeKa. bosnesnn c HACJIEICTBEHHOU
MPEAPACIIONOKEHHOCTHI0. 3HAUEHUE MEIUIIMHCKON T€HETHKHU B MPEAOTBPALLIEHUN
U JICUCHUH I'eHeTHIeCKUX 3a00jieBanmii ueaoBeka. CTBOJIOBEIE KIETKU

3.6

JomecTukanus u cenekuus. 3apokK/IeHUEe CEeNeKIUHU U JOMECTHKAlUU. YUeHHe
H.W. BaBwioBa 0 LEHTpax HPOMCXOXAECHUS W MHOrooOpasusi KyJIbTypHBIX




pacteHuil. Ponb cesnekuuu B CO3aHUM COPTOB PACTEHHMM W IOPOJ JKUBOTHBIX.
Copt, mopoaa, mTaMM. 3aKOH TIOMOJIOTMYECKHX pPSAJOB B HACIEICTBEHHOU
u3menunBoctu H.M. BaBuioBa, ero 3naueHue it CEIEKIIMOHHON paOOTHI.
Metoapl ceneKnmMoHHOW paboThl. MCKyccTBeHHBIM OTOOp: MacCOBBIM U
VH/IUBUY AJIbHBIH. Oramsl KOMOMHAIIMOHHOKI CCJICKIIUH. Hcnriranue
npousBojuTeNeil mo MmoToMcTBy. OTOOp MO TEHOTUIY C TOMOIIBIO OLEHKU
¢deHoTuma noromMcTBa 1 0TOOP MO TeHOTUNY ¢ momotbio ananmu3a JTHK.
HckyccTBeHHBIM MyTareHe3 Kak MEeTO/ CEJICKITMOHHOM paOdoThl. PagnanimoHHbIN 1
XUMHUYECKH MyTareHe3 Kak WCTOYHHK MyTaluid y KyJIbTYPHBIX (opm
opranu3moB. lcrnonb3oBaHME T'€HOMHOIO PENAKTUPOBAHUS U METOJOB
pexomOuHaHTHBIX JIHK 17151 monyuyeHus ncxoHoro Marepuaa ajs CEJIeKIMH.
[Toryuenue nonumnon0B. BHyTpuBH0oBas rubpuausanus. banzkopoactseHHoe
CKpelIuBaHue, i uHOpuauHr. HepoacTBeHHOE CKpelliMBaHKEe, WU ay TOPHUIMHT.
I'erepo3uc u ero npuunHsl. Mcnonas3oBanue rerepo3uca B cenekuu. OtnaneHHas
rubpuam3anus. [Ipeogonenue Gecrutoawsl MeKXBUIOBBIX THOPUIOB. JlOCTHIKCHHUS
CEJIEKLIUU PACTEHUI U KUBOTHBIX

3.7

OOBEKTHI, UCII0JIb3YEMbIE B OMOTEXHOJIOIHH, - KJIETOUHBIE U TKAaHEBBIE KYJIbTYPHI,
MUKpPOOPIraHU3Mbl, HX XapakTepucTuka. TpaauuuoHHass OUOTEXHOJOTHS:
xJieboneueHre,  IMOJy4yeHHEe  KHCIOMOJIOUHBIX  MPOXYKTOB,  BHUHOJEIHE.
MuxkpoOuosnornueckuii cuHte3. OOBEKTbl MUKPOOMOJIOTHYECKUX TEXHOJIOTHUH.
[TIpousBoacTBO  Oenka, aMMHOKUCIOT M BHUTaMHMHOB.  VICKycCTBEHHOE
OIUIOJOTBOPEHHE. PEKOHCTpPYKIMS SHUEKIECTOK W KIOHUPOBAHUE IKUBOTHBIX.
MeTton TpaHCIUIaHTaLUH SIIEP KIIETOK.

XpOMOCOMHAss W TE€HHas WHXeHepHs. VICKyCCTBEHHBIM CHHTE3 TIe€Ha |
KOHCTpyupoBanue pekoMOMHaHTHBIX JIHK. JlocTkeHuss u nepCcreKTUBBI
XpPOMOCOMHOM M TE€HHOM MH)XEHepUH. MeauuuHCKue OMOTEXHOJIOIHH.
Hcronb30BaHUE CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

4.1

buonornueckoe  pasHooOpasume  opranu3moB.  CoBpeMeHHas  cHucTeMa
opranuueckoro wmupa. [lpuHnuns! kinaccugukanuu opraHu3smoB. OCHOBHbBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OcoOeHHOCTH CTPOEHUSI U KUZHEACSITEIbHOCTH OJHOKJIETOYHBIX OpPraHHU3MOB.
bakrepuu, apxeu, OJHOKJIETOYHbIE T'PUObI, OJHOKJIETOUHbIE BOJAOPOCIH, APYTHE
npoTucThl. KosloHnanpHble Opranu3msl. JIBUKEHUE OJHOKIETOYHBIX OPraHU3MOB:
ame0oMTHOE, JKTYTUKOBOE, pECHUYHOE. 3allluTa Y OJHOKJIETOYHBIX OPraHU3MOB.
Pa3npaxuMoCTh y OJTHOKJIETOYHBIX OPTaHU3MOB. Takcuchl

4.2

MHOrokJIeTOUHbIE pacTeHus. B3anMoCBsA3b YaCTE MHOTOKJIETOYHOTO OpraHU3Ma.
TkaHu, opraHbl ¥ CUCTEMbI OPTraHOB MHOTOKJIETOYHOT0 Opranu3mMa. OpraHusm Kak
eauHoe 1enoe. Tkanu pacteHnid. TUTIBI pacTUTETBHBIX TKaHEH: oOpa3oBaTeabHasl,
MOKPOBHAsA, MPOBOJAIIAsA, OCHOBHas, MexaHmueckas. OCOOCHHOCTH CTpPOCHHSI,
GYHKIUI 1 pacrooKeHHs TKaHel B opraHax pacTeHui

4.3

BereraTtnBHbIE M TeHEPaTUBHBIE OPraHbl pacTeHn. OYHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. /[BukeHre MHOTOKJIETOUHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. [lornomenue BOJBI, YIJIEKHCIOTO Ta3a U MHHEPAJIbHBIX BELIECTB
pacrenusimu. [[pixanue pactenuit. Auddysus razoB yepes3 MOBEPXHOCTb KIETKH.




TpaHcniopTHBIE CHCTEMBl pacTeHUW. Bwinenenue y pacteHuil. 3amura y
MHOTOKJIETOUHBbIX pacTeHuid. Kyrtukyna. CpeAacTBa MacCUBHOM M XUMHYECKOH
3aiuThl. QUTOHLUUIBL.

Pa3apaxxuMocTe U peryisiius y Oopranu3mMoB. Pa3apakuMocTe W peryisiius y
MHOT'OKJIETOYHBIX pacTeHUI. POCTOBbIE BellecTBa U UX 3HAYEHHE

4.5

MHOroKJIETOYHbIE  KMBOTHbIE. B3auMMOCBA3b 4YacTe€l  MHOTOKJIETOYHOIO
opranusma. TkaHM, OpraHbl U CUCTEMbl OPraHOB MHOT'OKJIETOYHOT'O OPraHU3Ma.
OpranusMm kak eauHoe 1enoe. 'omeocra3. Tkanu KUBOTHBIX W YesioBeKa. THIIbI
JKUBOTHBIX TKaHEH: SNHTENINajbHasA, COCIUHMUTENIbHAs, MBIIIEUYHAas, HEpBHAs.
OcoOeHHOCTH CTPOCHHUS, PYHKIIHIA M PACTIONOKCHHSI TKAHEH B OpraHax KUBOTHBIX
U 4eJIoBeKa

4.6

Oprasbsl U CUCTEMBI OPTAHOB KUBOTHBIX. DYHKIIMK OPTaHOB U CUCTEM OPraHOB.
Omnopa Tena opranu3MoB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapykHbIil 1 BHyTpeHHUl ckeneT. CTpOCHHE U TUIBI COCAMHEHUS
KOCTEH.

JIBUKeHHEe MHOIOKJIETOYHBIX KHUBOTHBIX. IluTtanue xuBOoTHBIX. I[luTanue
MMO3BOHOYHBIX JKUBOTHBIX. J[pixanue »uBOTHBIX. KoxkHOoe npixanue. KaGepHoe u
JIETOYHOE JIbIXaHHE.

JpixaHue TO3BOHOYHBIX >XKHUBOTHBIX. JBOJIONHUOHHOE YCIOXHEHHUE CTPOCHUS
JIETKUX MO3BOHOYHBIX JKMBOTHBIX. J[pIXaTelbHAsl cucTeMa uyejaoBeka. MexaHusm
BEHTWIALIMM JIETKUX y TMTUIl ¥ MIICKONMHUTAIOMIMX. TpaHCIOPT BEIIECTB Yy
opranu3moB. TpaHcHoOpT BemlecTB Yy JKUBOTHBIX. KpoBeHOCHasl cucrema u ee
opranbl. KpoBeHOocHass  cucTtemMa  MO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpaIeHus. DBOJIOLMUOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOMU
CHUCTEMBI TMO3BOHOYHBIX JKMBOTHBIX. Bbiienenue y opranusmoB. Bwinenenue y
KUBOTHBIX. COKpaTuTenbHble Bakyosau. Opranbl BelienaeHus. CBs3b MOJOCTH Tella
C KPOBEHOCHOM W BBIACIHUTENBHON CUCTEMaMu. BbleneHne y MO3BOHOYHBIX
JKUBOTHBIX. 3alIUTa Y MHOTOKJIETOYHBIX dKUBOTHBIX. [IOKpOBBI U UX TPOU3BOIHBIE.
PazapaxxuMocTh U peryssiiust y Opranu3mMoB. Pa3apakuMoCcTh y OJHOKJIETOUHBIX
opranu3moB. Takcucel. Pa3gpaxuMocTe W peryisiuss y MHOTOKJIETOYHBIX
pactenuii. PocToBble BEMIECTBA U UX 3HAYEHUE.

HepBHast cuctema u pediaexTopHas peryisius Y MHOTOKJIETOYHBIX KUBOTHBIX.
HepBHast cuctema u ee oT/ebl. BOIIOIUOHHOE YCIOKHEHUE CTPOSHUS HEPBHOM
CHUCTEMBI Y KUBOTHBIX.

Pa3pabotka anroputMoB u mporpamMMm i 3(PQPexkTuBHOM (HYyHKIMOHATBHOU
QHHOTallMd  TE€HOMOB,  TPAHCKPUITOMOB, MIPOTEOMOB, MeTaboI0MOB
MHUKPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX U YEIIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3I0POBLE

5.1

Oprassl 1 CUCTEMBI OPraHOB 4esnoBeKa. OTenbl TOJIOBHOTO MO3Tra IMO3BOHOYHBIX
XKHUBOTHBIX. Pedniexc u peduiekropHas ayra. besycinoBHble U yCIOBHbBIE pe(IeKCHI.
I'ymopasibHast perynsiuus M SHIOKPHUHHAS CHCTEMa JXHMBOTHBIX M YEJIOBEKa.
Kenespl HSHIOKPUHHOM CHCTEMBI M UX TOpMOHBIL. JlelicTBME TOPMOHOB.
B3aumocBsi3p HepBHOW W HSHAOKPUHHOW cucteM. [ unoramamo-runodusapHas
cucrema. Pedexc u pedaextopHas ayra. beaycinoBHble U yCIOBHbIE pedieKchl
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3aH_[I/ITa opraHusma OT OoJIe3HEH. I/IMMYHHaSI cucTeMa yejaoBeka. KiaeTouHbId 1




TYMOpQJIbHBI HMMMYHUTET. BpPOXXKICHHBIM, NPHOOPETEHHBIH crienupuuecKuit
UMMyHUTET. Teopusi KioHAJIBbHO-celaekTuBHOro ummyHnurtera (I1. Dpmux, ©.M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETH OpraHU3MOB. PoJIb Bp0OXKIEHHOTO
MMMYHHUTETa B Pa3BUTUHU CUCTEMHBIX 3a00J1€BaHUI
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KpoBeHnocHas cuctema u ee opranbl. Cepjiie, KPOBEHOCHBIE COCYIbI U KPOBb.
Kpyru kxpoBoobparienus. Pabora cepiia u ee peryusius
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Jpixanue yenoBeka. uddysus razoB uepes moBepxXHOCTh KIETKU. JlpIxaTenbHas
cucTemMa 4esjoBeka. JlpIxarenbHas IOBEPXHOCTb. Perymsanus — OpIXaHus.
JpIxarenbHbie 00bEMBI

5.5

[MumeBapuTenbHas cuctema ueiaoBeka. OTHeNbl MUIIEBAPUTEIBHOIO TpPaKTa.
[TumeBapuTenbHble  jKene3bl.  BHYTpPHUIONOCTHOE W BHYTPUKIETOYHOE
MUIIEBApEHNE

5.6

[ToxpoBbl U ux mnpowusBojaHble. Opranbl BbiaeneHus. llouku. Crpoenue u
¢dbyHkunoHUpoBaHUe HedpoHa. PUIIbTpaLUs, ceKpelns U 00paTHOE BCAChIBaHUE
KaK MEXaHU3MbI pab0oThl OpraHoB BblesieHus1. OOpa3oBaHUE MOYM Yy YEJIOBEKA

5.7

I[BI/DKGHI/IG yeJlIoBeKa: MblieuHas cucrtema. CKeJIeTHBIC MBIIIObLI U HUX pa60Ta.
CTpOCHI/Ie N THUIIBI COCAMHCHUA KoCcTel

Teopus 3Bomtonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomtonuonHas teopust Y. lapsuna. [Ipeanoceuiky BOSHUKHOBEHUS JapBUHU3MA.
Kusznb u HayudHas nearenbHocTh Y. JlapBuHa.

JBuxyume cuiel 3Bomtonuu BuaoB 1o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTb
pPasMHOXKEHHUs OpPraHU3MOB, HAcCJEICTBEHHAas W3MEHYMBOCTb, Oopbba 3a
CYILLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoir Teopuun sBomtonuu (CTDI). HelitpanbHas Teopus
sBorou. CoBpeMeHHasi IBOJIIOIMOHHAST OUOJIOTHs. 3HAaYEHUE DBOJIIOIMOHHON
TEOpHH B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KapTUHBI MUPa

6.2

[Tomynsmus kak djeMeHTapHas €IMHULA 3BOJOLHUU. COBPEMEHHBIE METOIBI
OLICHKM TE€HETUYECKOro pa3HooOpa3us M CTPYKTyphl momynsuuid. M3meHenue
reHooHJa TOMYyJANUM KaK 3JEMEHTapHOE SBOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHeruyeckoro pasHoBecus Jlx. Xapau, B. BaitnOepra.

OneMeHTapHble (PAKTOPHI (ABUKYIIHE CUITbI) HBOOLUH. MyTallMOHHBIH Mpoliecc.
KomOuHaTtuBHas u3MeHYHBOCTH. Jlpelid) TeHOB - ciydaiiHble HEHANpaBIICHHbBIC
U3MEHEeHMs 4YacToT amjenedl B momyisuusax. Dddekt ocHoBatens. Murpauuu.
W3omsiust momyssiumii: reorpaduyeckast (IpoCTpaHCTBEHHAas), OHoIoruueckas
(penpolyKTUBHAsA).

EcrectBenHblii oTOOp - HampaBisoomuid  ¢akrop sSBomonuH.  DPopMBI
€CTeCTBEHHOT0 OTOOpa: JBWXKYIIMHA, CTAaOMIM3UPYIOIIMH, pa3phIBAIOLIMI
(nu3pyntuBHbIi). [TonoBoit oTo6O0D.

[TpucnocoOIeHHOCTh  OPraHW3MOB  KaK  pe3ylbTaT  MHMKPOJBOJIOLIUU.
Bo3HukHOBeHHE — mpucnocobieHuit y  opraHu3sMoB.  ApoMopdosbl U
uanoanantauuu. [lpumepsl npucnocobienuii y opranu3mMoB. OTHOCHTEIbHOCTD
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkpurepum u  CTpykTypa. BumooOpazoBaHue Kak —pe3ysbTaT




MUKpO3BoOJtonu. M3omsamus - kimoueBoil (akrop BumooOpaszoBanus. Ilytu u
CIIoCcoObI BH1000pa30BaHMS: AJIONATPUIECKOE (reorpaduueckoe),
CUMIIaTpuyecKkoe  (PKoJormyeckoe),  "MruoBeHHoe"  (TOJIUILIONAU3AINSA,
rubpuauzanys). JJnTenbHOCTh BOIIOIUOHHBIX ITPOLIECCOB.

Mexanu3mbl (OpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Posb 3BOMIOIIMOHHOI OUONOrMKM B pa3pabOTKe HAYYHBIX METOJOB COXpPaHEHUs
O6unopazHooOpasus. MUKPOIBOIIONUS M KOIBOJIONMS MApa3uTOB U HMX XO3SEB.
Mexanu3mbl HOpMUPOBAHUS YCTOWYNBOCTH K aHTHOMOTHKAM M CIIOCOOBI 0OPHOBI
C HeH

6.3

Metoapl u3ydeHUs: MakpolBodronuu. [laneoHTomornyeckue METOIbl W3y4eHUS
sBosronnu. [lepexoausie Ghopmbl U GHITIOTEHETHYECKUE PSI/IBI OPTaHU3MOB.
Buoreorpaduyeckune meronsl n3yueHus 3pomonnun. CpaBHenue (Giaopsl U payHbl
MaTepuKOB U 0cTpoBOB. bruoreorpaduyeckne obmactu 3emuan. Bunsl-saneMuku u
PEIUKTHI.

OMOpHUOJIOTHYECKUE U CPaBHHUTEIbHO-MOP(OIOTUYECKHE METOJbl H3y4EHUs
IBOJIONMH. ['€HEeTHUECKHEe MEXaHW3MBI SBOJIONHMHA OHTOTEHE3a W IOSBICHUS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE ¥  QHAJOTMYHbIE OpTaHBbI.
PynumventapHsle  opranbl W aTaBU3MBL.  MOJEKYyJISPHO-TEHETUYECKHE,
OMOXMMHMYECKHE W  MaTeMaTH4eCKUe  METONbl  HM3YYEHHUS  HBOJIIOLUHU.
['omonornynbie TeHbl. COBpeMEHHBIE METOABI MOCTPOSHHS (PHIOTEHETUIECKUX
JiepeBbeB. XPOMOCOMHBIE MYTAIlMH U SBOJIOIHS T€HOMOB.

OO0mme 3aKOHOMEpPHOCTH (IpaBuiia) HBOMIONKUA. HeoOpaTUMOCTh HBOJIOIHUU.
AnanTtuBHas panuanys. HepaBHOMEpHOCTb TEMITOB BOJIOLUU

6.4

Hay4nble runote3bl IpOMCX0XKICHUS )KU3HU Ha 3emiie. AGUOreHes 1 MaHCIepMusl.
JloHay4uHbIe NpEACTaBICHUS O 3apOKICHUM >KU3HU (KpeaunoHusM). ['mmoresa
IIOCTOSTHHOT'O CaMO03apOXIE€HHUs KU3HU U e onposepxkeHue onbitamu @. Peau, JI.
Cnannannanu, JI. [Tacrepa. [Ipoucxoxaenne ®u3HA U aCTPOOUOIIOTHS.
OcHOBHBIE 3Tanbl HeopraHuueckoi spomonuu. IlnanerapHast (reojoruyeckas)
ABOJIIOLIMSL. XMMHUUECKas SBOTIONUS. AOHMOTEHHbIN CHHTE3 OPraHU4YECKHUX BEILIECTB
u3 Heopranndeckux. Onpir C. Muiiepa u I'. FOpu. OGpa3oBaHue NoauMepoB U3
MoHoMepoB. Koanepsarnas runore3a A.M. OmnapuHa, rumore3a HEpBUYHOTO
Oynwrona Jx. Xonzaeiina, renetnyeckas runoresa I'. Mennepa. Pubosumsr (T. Yek)
u runoreza '"mupa PHK" V. T'unbepra. dopmupoBanue wmemOpaH u
BO3HUKHOBEHHUE IIPOTOKJIETKH.

Hctopus 3emnu u Meronbl ee nsyuyeHus. Vckonaemble OpraHU4eCKHe OCTATKH.
['eoxpoHosorust u ee Meronpl. OTHOCUTENbHAS M A0COJIOTHAST F€OXPOHOJIOTHS.
I'eoxpoHONOrnYecKas mKaaa: S0Hbl, IPbl, HEPHUOBL, SITOXH.

HauvanpHele 3Tansl opraHndeckoi sBomtonuu. IlosBieHne u 3BoItOLMSA NEPBBIX
KJIETOK. OBOJIOINHUS MeTabonu3ma. BO3HUKHOBEHHWE TIEPBBIX OKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKH KaK aHaJIOT MEPBBIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapHOTBHI.

[Tpoucxoxaenue 5yKapuoT (CUMOHOTreHe3). DBONIOIMOHHOE MPOHCXOXKIECHUE
BUpYyCOB. IIponcxoXkaeHME MHOTOKJIETOYHBIX OpraHu3MOB. BO3HHMKHOBeHHE
OCHOBHBIX I'pyINIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tamnbl 3BOJIONUHM BBICIIUX pacTeHUUd. OCHOBHBIE apoMOp(dO3bl
pacteHuil. Beixon pacrenuin Ha cyuary. llosBieHue cCHopoBBIX pacTeHH U
3aBoeBaHue umu cymu. CemeHHble pacTeHHs. [IpomcxokaeHne IBETKOBBIX
pacTeHUN.




OcHOBHBIE 3Talbl ABOJIONHUHA KUBOTHOTO Mupa. OCHOBHBIE apoMOpQO3bI
JKUBOTHBIX. Bennckast ¢ayna. KemOpulickuii B3pbIB - MOSIBJICHUE COBPEMEHHBIX
TunoB. [lepBbie XopaoBbIE )KUBOTHBIE. JKU3HB B BOJIE. DBOJIIOIUS TO3BOHOYHBIX.
[Tpoucxoxaenre ampubuii U pentunmidi. [IpoucxoxaeHne MICKOMUTAIONIUX U
ntull. [lpunnun kmoyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emiie 110 3paM U NepuoaaM: apxeil, IpoTepo30il, najieo3oi,
Me3030H, KaifHO30M. OOmas xapakTepuUCTHKa KJIMMaTra M TIeOJIOTHYECKUX
nporieccoB. [TosiBiIeHHE U pacliBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIIMSIHUE Ha Fa30BbIi COCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPAHUSI - DSKOJOTUYECKHE KPHU3HUCHI mpouuioro. Ilpuuuubl u
CJIEJICTBUSL MacCOBBIX BbIMUpaHU. COBPEMEHHBIN KOJOTUYECKUI KPU3HC, €ro
0COOEHHOCTHU

6.5

Pasnenst m 3amaum anTponosiorud. Meronbl aHTponosiorud. CTaHOBJIEHHE
IIPEJICTaBICHUN O IPOUCXOKAEHUH uenoBeka. COBpEMEHHbIE HAYyYHBIE TEOPHUHU.
CxozcTBO uenoBeKka € KUBOTHBIMU. CHCTEMAaTHUECKOE IOJOXKEHHE YeIOBEKa.
CBuzerenbcTBa  CXOICTBA  4YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHUTEIBHO-
Mop(hoIoruuecKue, SMOPHUOJIOTUYECKHE, (U3HOIOT0-OMOXMMHYCCKHE,
noseneHyeckue. OTan4uns 4elloBeKa OT KUBOTHBIX. [IpAMOX0kIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra M BTOPOW CUTHAJIILHOM
CUCTEMBI.

JBmwxkymue cuibsl ((pakTopbl) aHTpomoreHes3a: OHMOJOTHYECKHE, COIHATbHBIC.
CooTHoleHre OUOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.
OcHOBHBIE CTaIUM AHTPOIIOT€HE3a. ABCTPAIIONUTEKH - JBYHOIHE MPEIKU JTHOACH.
YenoBek yMelblii, IEPBbIE U3TOTOBICHUS OPYAUN Tpy1a. YenoBeK NpAMOXOAAIINN
U TEpBbI BBIXOJ JtoJed 3a mpernenbl Adpuku. YenoBek reinenboeprekuil -
o0mMi NpesoK HeaHJIePTaNbCKOro YeloBeKa M uesloBeKa pasyMHoro. Yemosek
HEAaHJEPTAIBCKUN KaK BHJ JIIOJEH XOJOJHOro KiauMmara. YesoBek pa3yMHBIN
COBPEMEHHOI0 THIA, JIEHUCOBCKMN YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a
npenenamu AQpuku.

OBOJIIOLIMSL  COBPEMEHHOTO YeloBeKa. EcTecTBeHHbI OTOOp B MOMyISALUAX
yesoBeka. MyTalmoHHbIl mporiecc U nonuMopdusm. IlomynauroHHbIE BOJIHBI,
npei¢ renoB, Murpanus U "3¢pdekr ocHoBaTens" B MOMYJISALUAX COBPEMEHHOTO
YeJ0BeKa.

UYenoseueckue pacel. llonatue o pace. bompmume pacel: eBponeouaHas
(eBpasmiickas), aBCTpalo-HErpoMJHass  (PKBAaTOpUAIbHAS), MOHIOJIOUHAS
(a3marcko-amepukaHckasi). BpeMs u myTu pacceneHus 4elloBeKa IO IUIaHETE.
EnuHcTBO  uenoBeweckux pac. HayuHas  HeECOCTOATENBHOCTH — pacu3Ma.
[TprcnocoONeHHOCTh 4YeNoBeKa K pa3HbIM YCJIOBHMSIM OKPYXKAIOIIEH CpPEJbl.
BnusHue reorpaguueckoit cpeasl U gpelia TeHOB Ha MOPQOJIOTHIO U
(bu3noIOrHIO YenoBeKa

OKOCHUCTEMEI U MNpUCymunue MM 3aKOHOMCPHOCTHU

7.1

Pa3znensl u 3anaun sxonoruu. CBsi3b SKOJOTUHU C APYTUMHU HAyKaMHU.

Metoapt sxonoruu. [lomeBeie HAOMIOACHUS. ODKCIEPUMEHTHI B DKOJOTHU:
npupoaHble U JaboparopHble. MoJenupoBaHHE B OKOJOTHH. MOHUTOPUHT
OKPY’KAIOIIEH CpeJIbl: TIOKATBHBIN, pETHOHAIBHBINA U TJI00ATbHBIN




7.2

Okonoruyeckre (PakTopbl M 3aKOHOMEPHOCTH HX aercTBus. Kiaccudukarus
9KOJIOTHYECKUX (PaKkTOpoB: aOMOTHYECKHE, OHMOTHYECKHE, AaHTPOIOTEHHBIE.
OOme 3aKOHOMEPHOCTH JACWCTBUS dKolorndeckux Qaxropos. [Ipasuio
muaumyma (K. Ilnpenrens, FO. JInbux). TomepaHTHOCTh. DBpUOHWOHTHBIE W
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotndeckue daktopel. CBeT Kak dKojornueckuit akrtop. [leficTBue pa3HbIX
Y4aCTKOB COJITHEUHOT'O CIIEKTPa Ha OPraHU3Mbl. DKOJOTUYECKHUE I'PYIIIIbI PACTEHUM
Y )KMBOTHBIX IO OTHOILIEHHIO K cBeTy. CUrHaibHas poiib cBera. doTonepuoausm.
Temmeparypa Kak dKolorudeckuid Qaxtop. JlefictBue Temmeparypsl Ha
opranu3Msl. [1oMKMIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBbI.

Brnaxnocts kak dkojorumdeckuii (dakrtop. Ilpucrmocobienuss pacTeHHR K
MOJIJIEP)KAaHUI0 BOMHOTO OanaHca. Kimaccudukaius pacTeHHil MO0 OTHOIICHUIO K
Bojie. [IpucnocoOnenust >KUBOTHBIX K H3MEHEHHUIO BOJTHOTO PeXKHUMA.

Cpenbl oOuTaHMsI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, I1OYBEHHAs,
IyOMHHAs ~ TOJMOYBEHHAs, BHYTpPHOpPraHu3MeHHas. Du3uKo-XuMuvecKue
O0COOEHHOCTH cpel oOuTaHus opraHu3MoB. llpucnocoOiieHuss OpraHu3MoB K
YKU3HU B Pa3HBIX Cpeax.

buonoruueckue purmbl. BHenHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOIUYHBIC
putMbl. IIprcrnoco6ieHHOCTh OpraHU3MOB K CE30HHBIM M3MEHEHUSIM YCJIOBMM
YKU3HU.

XKuznennsie popmer opranu3moB. [loHsTre o xu3HeHHON (opme. KuzneHHBIE
dbopMBI pacTeHMii: IepeBbs, KYCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPAaBBHI,
oJlHoJIeTHUE TpaBbl. JKU3HEHHbIE (POPMBI JKUBOTHBIX: TMAPOOMOHTHI, TEOOHOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KHU3HU.

buotnyeckue ¢akropel. Buapl OMOTHYECKHX B3aUMOICHCTBUI: KOHKYPEHIHS,
XHUIHUYECTBO, cuMOM03 U ero ¢opmel. Ilapazutusm, kooneparus, MyTyaausMm,
KOMMEHCAIIN3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJieiicTBUs  (Tomuueckue, (Qopuueckue, ¢abpuueckue). 3HAUCHHE
OMOTMYECKUX B3aUMOJEHCTBUI [Js CYLIECTBOBAHMUS OpPraHU3MOB B Cpele
oOutaHus. [IpuHINMIT KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKOJIOTHYECKUE XapaKTEPUCTUKU momyssiiuu. [lomynamust kak Ouosiormueckas
cuctema. Pons HEOAHOPOIHOCTH cpeabl, pru3nueckux 0apbepoB U 0coOOEHHOCTEN
Ouosiorn BUJIOB B (DOPMUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISIIUH.
OcCHOBHBIE TOKa3aTeIu MOMYJISIUU: YUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M
I10JI0Basl CTPYKTYPaA, POKIAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUS.
Dxoyiorudeckasi CTpykrypa mnomnyisiuu. OIleHKa YHCICHHOCTH TOIYJISIUH.
JlvHamuKa momyJisSIUU M €€ peryJisiusa. bUOTUYeCKUi MOTeHUMA MOIYJISIIUN.
MopaenupoBanue JOUHAMUKH monyiasiuud. KpuBble pocTa  YHCIEHHOCTH
nonyyauuu. Kpusble BbDKUMBaHMS. Perynsiius 4uUCIEHHOCTH MOMYJSILUNA: POJIb
(haKTOpOB, 3aBUCAIINX U HE 3aBUCSIITUX OT IMJIOTHOCTH. DKOJIOTHIECKHE CTPATET U
BUJ0B (1- 1 K-ctpaTterun).

[Tonsitne 00 ’KOOTHYECKOM HUIIE BUA. MecTtoobuTanne. MHOrOMepHas MOJIeTTh
skosornyeckor HumM k.M. XarumHcoHa. Pa3smepsl 3KOJIOTMYECKOM HHILH.
[ToreHManbHas U peain30BaHHAsT HUILIU.

Bup kak cucrema nomnyssiiuii. Apeansbl BUI0B. Buabl 1 UX )KU3HEHHBIE CTPATETUH.
3aKOHOMEPHOCTH TOBEICHUSI U MUTPAlUi KUBOTHBIX. brosiornueckue MHBa3uu
YyKEPOJHBIX BUIOB




7.4

CoobmectBa opranu3MoB. buonenos u ero crpykrypa. CBsi3u MexIy
opraHu3Mamu B OHMoIeHO03e. DKocucTeMa Kak oTKphITas cuctema (A.Jx. Tercnn).
OyHKIMOHATBHBIE OJJOKH OPTaHU3MOB B DKOCHCTEME: TIPOAYIIEHThI, KOHCYMEHTBI,
peayuentbl. Tpoduueckue ypoBaH. Tpoduueckue 1menu u cetu. AOMOTUYECKHE
6s10ku dKocucTeM. [1ouBbl U WiIBl B 3KOCUCTEMaX. KpyroBopoT BEUIECTB U MOTOK
SHEPrUHU B IKOCHUCTEME.

OcHOBHBIE TIOKa3aTelid dKOCUCTEMbl. broMacca U mpoayKiusa. DKOJIOTHYECKUE
MIAPaMUIBI YUCEN, OMOMACCHI U SHEPTHH.

HampaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB - CyKieccuu. [lepBudHbIe U
BTOPUYHBIE CYKIIECCUM M WX TMPUYUHBL. AHTPONOTCHHBIE BO3JCHUCTBUSA Ha
cykneccnn. Kimmmakcaoe coo6miectBo. bruopasnoodpasue u moaHoTa KpyroBoporta
BEIIIECTB - OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie SKOCUCTEMBl. AHTPOIMOTCHHBIE 3KOCUCTEMBL. ATPOIKOCHUCTEMA.
ArpoueHo3s. Paznuuns Mex1y aHTpOIIOT€HHBIMU U IPUPOJIHBIMU 3KOCUCTEMAMHU.
Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOodkocucTeM. ['opojckas diiopa u
dayna. CuHaHTponu3aIus ropockoi gayHsl. buomornyeckoe u X03s1iiCTBEHHOE
3HAYEHHE arpo’KOCUCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[lepeHocC 3HEpPrUM U BELIECTB MEXAY CMEXHBIMU 3KOCUCTEMAMU. Y CTOUYHUBOCTh
OpraHW3MOB, TMOMYJSAIMA W DOKOCUCTEM B YCIOBHSIX €CTECTBEHHBIX U
AHTPOIOT'C€HHBIX BO3/ICUCTBUIM

7.5

buochepa - oOmemnanerapras o00o01049ka 3eMid, TAE CYIIECTBYET WIH
cymiecTBoBasnia >Xu3Hb. YueHue B.W. Bepuaackoro o Ouocdepe. O6mactu
o6uocdeps! u ee cocras. JKuBoe BeiecTBo 6Mochepsl U ero GyHKINH.
3aKOHOMEPHOCTH cymiecTBoBaHUus Ouocdeprl. OcobeHHOCTH Ouocdepbl Kak
rio0anbHOI SKocucTeMbl. JJlnHamuueckoe papHoBecHe B Onocdepe. KpyroBopoTst
BEIIECTB M OMOreOXMMHUYECKHE IUKIIBI (YIepo/ia, a30Ta). PUTMUYHOCT SIBICHUM
B Omocdepe.

3onaneHOCTh OHOchepsl. [lonsaTue o 6uome. OCHOBHBIE OMOMBI CYLIH: TYHApA,
XBOWHBIC JieCa, CMEIIAHHBIE M MIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MYCTBIHU, TPOIIMYECKHE JIeca, BBICOKOTOpbs. KilnMat, pacTUTeNbHBIN 1 )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa U (YHKIHS >KUBBIX CHCTEM, OLIEHKAa X PECYpPCHOTO MOTEHLHUala U
O6rochepHbIX PYHKIMHA

7.6

DKOJIOTHYECKUE KPU3HUCH U MX MPUYHHBL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOW CPEIB.
Oxpana BoJHBIX pecypcoB. Pa3pymienne nouBbl. OXpaHa MMOYBEHHBIX PECYPCOB.
M3MeHeHne knumara.

AHTpPOIIOTEHHOE BO3/EHCTBHE HA PACTUTENbHBIM U KUBOTHBIM Mup. OxpaHa
pPacTUTEIBHOTO M XKMBOTHOTO Mupa. OCHOBHBIE NMPUHLUIBI OXPaHbl HIPUPOJIBI.
Kpacubie kauru. Oco6o oxpansiembie nmpupoaabie Tepputopun (OOIIT).
Boranndeckue cagpl U 300J0TUYECKUE TTAPKH.

OcCHOBHBIE TPHUHLMIIBI YCTOWYMBOTO Ppa3BUTHS YEJIOBEUECTBA M MPUPOJIBI.
PanmonanbHOe  MPUPOJOIONB30BAaHME M COXpaHEHHE  OHMOJIOTHYECKOTO
pazHooOpa3us 3emin
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