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HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo yuebHOMy mpeamery "buonorus" (manee - Ouosnorusi) Ha
YpOBHE cpeqHero obmiero odpazoBaHus pa3zpaboraHa Ha ocHoBe dDenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepaumy,
dI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (PenepaibHoil paboueil mporpaMMbl BOCTIUTAHHUS.

YueOnpiii npeamet «buonorus» yriayonéHHoro ypoBHs u3ydenus (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB IMpeAMeTHON obnactu «EcTecTBeHHO-
HayuHble npeameTsl». CormacHo mnonoxeHusM DPIOC COO npoduiibHbIE
y4eOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mubdepennmanmu  00ydeHUsT Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHusl U
MPU3BAaHBl OOECIEYUTHh IMPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CpPEIHUM
o01MM, cpeJHUM MpodheCcCUOHATBHBIM U BhICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIM M3 3THUX Y4YeOHBIX NPEIMETOB JOJDKEH ObITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pPEIICHHE OOpa30BATENbHBIX, BOCIUTATENBHBIX U Pa3BUBAIOIINX
3aja4, CBA3aHHBIX C MpodopueHTanueil oO0ydaroluXcsl U CTUMYJIUPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOI'O 3HAHHUS, CBA3aHHOTO ¢ OMOJIOTHEH,
MEIUIMHON, SKOJIOTUEHN, ICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JEJIOM.

[Iporpamma no ydeOHoMy mpeamery "buonorus" naér npeacrtaBieHHE O
Heau M 3ajadax HM3ydeHust yueOHoro mnpenmera «buonorus» Ha yriyOi€HHOM
YpOBHE, OIpenesseT 00s3aTenbHoe (MHBapUAaHTHOE) MIPEIMETHOE COACpkKaHHE, €ro
CTPYKTYpUpOBaHME TIO pa3feliaM W TeMaM, paclpejieieHue T0 Kiaccam,
PEKOMEH/yeT MOCIEA0BAaTeIbHOCTh M3Y4YEHUs Y4YeOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JOTMKH Y4YeOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mnporpamme mno Ouonoruu
peaqn30BaH MPUHIUI PEEMCTBEHHOCTH C H3YYEHHUEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyiarojaps 4YeMy  IPOCMAaTpUBAETCS
HalpaBJI€HHOCTh HA  MOCJIEAYIOIIEe pPa3BUTHE  OHMOJOTMYECKUX  3HAHUH,
OPUEHTHPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJIOTUYECKOTO0 MBILIUICHUS, MPEICTaBICHUH O 3J0pOBOM 00pa3e >KU3HM, Ha
BOCIIUTAaHWE OEpeXKHOTO OTHOIIEHUS K OKpYXKalomel NpupoaHou cpene. B
nporpamMme no OHOJIOTMM TakXe IOKa3aHbl BO3MOXHOCTH Y4Ye€OHOIo IpenmMera
«buonorus» B peamusanuu  TpeboBaHnit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEJAMETHBIM pe3yJbTaTaM OOyudeHUs U B
(GOpMHpPOBaHUHM OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHOW  JI€ATEIBHOCTH
oOydarolmmxcs IO OCBOCHHMIO COJIEpX aHUs OUOJIOTMYECKOr0 O0pa3oBaHHSA Ha
YpOBHE CpeAHero oouiero o0pa3oBaHus.

VYuebnsbiil peaMer «buonorus» Ha ypoBHE CpEIHEro o0Iiero oOpa3oBaHUs
3aBeplIaeT Ouojormueckoe oOpa3oBaHHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuiupeHre U yriayOneHue 3HaHWM O0OydYaroIIMXCs O KMBOM MpUpPOJE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOW OWMOJIOTHUH, SMOPHOJIOTUM W OHOJOTUU Pa3BUTHS,
TCHETUKH, CEJICKITNH, OMOTEXHOJIOTHH, SBOIOIIMOHHOTO YYCHHS U DKOJIOTHH.

Nzyuyenne yueOHOro mpeamera «buonorus» Ha YrIyOJ€HHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYy4YalOIIMXCS K MOCIEAYIOIIEMY IOIYYSHHIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax W OpraHU3alUsIX  CPEJIHETO
npogeccuonansHOoro oopa3zoBanusi. OCHOBY €ro CoAepKaHHs COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  H3YYEHUU  OOyYaAIOIIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUYECKUX Pa3AesioB OMOJIOTUH HAa YPOBHE OCHOBHOTO
obOuiero obpazoBanus, B 10—11 knaccax 3Tv 3HaHMA TOJMy4arOT pa3ButHe. Tak,
pacHIMpeHbl W YIIyOJeHbl OWONOTHYECKHME 3HAHUS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHU3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIAHOTO U MMOMCKOBOTO
XapakTepa, KOTOpbIe MOXHO HCIOJIb30BaTh KaK OPHEHTHUPHI JUIS TMOCIIETYIOIIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTETparusi OWOJOTHYECKUX 3HAHHWHU C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYYCHHBIMU OOYYAIOIIUMHUCS TIPU H3YUCHHUH
bu3uKu, XUMUH, reorpaduu 1 MaTEMATUKH.

CrpykTypa mnporpamMmsl 1o y4yeOHOMy mnpenMery "buonorusa" otpaxaer
CHCTEMHO-YPOBHEBBIH ¥ DBOJIOIMOHHBIN TMOAXOABI K W3YYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE TSI )KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3alliy, HBOJIIOLUN OPraHUYEeCKOro MHpa Ha 3emiie,
COXpaHEHHUs: OHMOJIOTMYECKOro pa3HooOpa3ust IutaHeThl. Tak, B 10 kiacce
U3Yy4aloTCs OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMOJOruu, 3MOPUOTOTUU U
OuoNornyM pa3BUTHUS, TEHETHUKU M CENCKIUH, OMOTEXHOJOTHH U CHUHTETHYECKOM
OMONOTHH, AKTyaJIM3UPYIOTCS 3HAHUS OO0ydwarommxcs mo OOTaHWKE, 300JI0THH,
aHatomMuu, (usnonoruu uenoseka. B 11 kiacce wH3y4aroTcsi 3BOJIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o duocdepe.

VYueOubi mnpeamer  «buonorus»  mOpu3BaH  00ECHEYUTh  OCBOECHHE
00y4aroUMMHUCs OMOJIOTUYECKUX TEOPUH M 3aKOHOB, UJEH, MPUHIIUIIOB U TIPABHII,
JIe)KAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUHN O
CTPOEHUHU, MHOTO00pa3MM W OCOOCHHOCTAX KIIETKH, OpTraHu3Ma, IOIMyJISIUH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIONIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTUY, MPUKIIAHBIX aCeKTaX OMOJIOrMuecKuX 3HaHui. J{is
pa3BUTUS M TOJJACpX)aHUS HWHTEpeca oOydaroumxcs K OWOJIIOTHM Hapsay Co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOT0 MaTepHala B COACPKAHUU MPOTPAMMBI
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAaHOBJIEHUS U Pa3BUTHUS
TOM WM HMHOW 00yiacTh OWOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeikHBIX
y4EHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U DKOJIOTUIECKUX MPOOIIEM.



[ens uzyuenus yueOHoOro mpeamera «buonorusy Ha yriry0JI€HHOM YpOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS 3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATBHOMN
OpTaHM3allMd J>KUBBIX CHCTEM pa3HOTO paHra W TpUOOpeTeHHe YMEHUH
UCIIOJI30BaTh 3TU 3HaHUSA B (DOPMUPOBAHUM MHTEpPECA K ONpeAesEHHON 00yacTu
npoecCHOHANBHON NIeATeNTbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOODPY
y4eOHOTO 3aBEICHHUS JIJIsl TPOJIOJDKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JlocTikeHne 1enu  uW3ydeHws y4deOHoro mpeamera «buomorus» Ha
yIIyOJIEHHOM YpOBHE 00€CTIeUnBAETCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHE OOYYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMONIOTMYECKUX TEOPHUSIX, KOHLEMIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBuiIaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSX OMOJOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMyJIALNs, B, OMOTE€OLEeH03, Onocdepa); O BHIAAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX HCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJICHUE OOYYaromMXCs C METOJaMU TO3HAHWS KUBOW MPHUPOJBI:
WCCJIEIOBATEILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOU U
KJIETOUHOM OMOJIOTUM, SMOPHOJIOTMM W OHOJIOTMM pa3BUTHUS, TEHETHKUH U
CeNeKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHH, TMaJIeOHTOJIOTHH,
DKOJIOTHH);  METOJIaMH  CaMOCTOSITEIBHOTO  TMPOBEIEHUS  OMOJOTHYECKHUX
uccinenoBaHuii B ylabopatopurt W B mOpupoge (HaOmroJaeHue, HU3MEpEeHue,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJIcHHE OOYYaroNIMMHUCS YMEHHUSIMU: CaMOCTOSATENbHO  HaXOIUTh,
aHAJIM3UPOBATh U UCIOJIb30BaTh OUOJOrMYECKYH0 HH(GOPMAIHMIO; TOJIb30BaThCS
OMONOTMYECKON TEPMHHOJIOTHEH W CHMBOJIMKOW, YCTAaHABIMBATh CBA3h MEXKIY
pa3BUTHEM OHWOJIOTMM ¥ COIMATBHO-IKOHOMHUYECKUMHU ¥  DKOJIOTHYCCKUMU
npobjieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTH I10
OTHOUIICHUIO K OKpY)Kalolle NpUpOAHOU cpene, COOCTBEHHOMY 3J0POBBIO H
3MOPOBBI0  OKPYKAIOIIMX JItOJIeH; OOOCHOBBIBAaTH H  COONIOAATH  MEpPHI
npoUIaKTUKA UHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTU COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYANMHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIC HAYYHbIE OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE y 00yYarOUIMXCsl MHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B TIPOIECCE 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBHITUSIMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTUH, pEIIaeMBIMU €10 MpobieMaMu, METOJ0JIOTHEH
OMOJIOrMYECKOTO UCCIIEIOBaHMS, IPOBEICHUS AKCTIEPUMEHTAIIbHBIX
UCCJIeIOBAHUM, pelIeHHs] OUOJOTMYECKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE Yy 00YYaIONMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOMH,
TCHCTHYECKOW TPAaMOTHOCTH, OOIICH KyJIbTYpbl IIOBEIACHUS B  IPHUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre  OOydJaroIMMHCS  KOMIIETEHTHOCTH B PAIlMOHAIHLHOM
MPUPOOTNIOIb30BaHUM (COOMIO/IGHNE TpaBWJI TOBEICHUS B MPHUPOJE, OXPAaHbI
BHJIOB, SKOCHCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS M 37I0POBbBS
OKpYXXarolux Jrojed  (coOmromeHuss Mep npodrIakTUKU — 3a00JieBaHUH,
oOecrieueHue 0O€30MACHOCTH YKU3HEICATCILHOCTH B YPE3BBIUYAWHBIX CHTYAITUIX
NPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  MCIIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHHUM B TIOBCETHEBHOM JKU3HU;

CO3JaHME  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
WHIMBUy AIbHON o0Opa3oBaTeIbHOM TPaeKTOPHUH, CIOCOOCTBYIOIIEH
nocjieayrneMy npodecCHoOHAILHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUHM C
WHNBUTy AIbHBIMA HHTEPECAaMH M IOTPEOHOCTSMH PETHOHA.

OO01ee 4yuciIo 4acoB, OTBEJICHHBIX HA M3y4YEeHHE OWMOJIOTHHM Ha YTIyOJIeHHOM
YpOBHE cpeaHero odiiero oopazoBanus, coctaBiser 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hezenro), B 11 knacce — 102 gaca (3 gaca B Heemio).

OT6op opraHu3armoHHBIX (HOPM, METOJOB U CPEICTB OOyUeHHsS] OHOJIOTHU
OCYILECTBIISIETCS C YYETOM CHEUM(PUKH €ro COACPKaHUS U HAMpPaBICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  00pa3oBaHMsi B OpPraHU3AIUsAX  CPEIHETO
po(eCCUOHANLHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM YCIIOBUEM MPU 00YUYEHUU OMOJIOTUM HA YIITYyOJIEHHOM YPOBHE
SBIIICTCSI TIPOBEJICHNWE JA0OPATOPHBIX M TPAKTHYECKUX paboT. Takxke ydactue
OOy4YarOIMXCS B BBIMOTHCHUN TPOEKTHBIX M YYCOHO-HCCIIEIOBATEILCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEIseTCS y4YuTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUI.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

ConepxaHue mporpamMMbl, BBIIECIEHHOE KYPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJapcTBeHHou utoroBoi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHast O0uoJsiorus — KOMIUIEKCHas: Hayka. KpaTkas uctopust pa3BUTHS
Ouonoruu.  buonormdyeckue  HAyKd M HM3yYaeMble  HMH  MPOOJIEMBI.
dyHAaMEHTalbHbIEC, NPUKIAJHbIE W TOUCKOBBIE HAyYHBIE WCCIEIOBAHUS B
OunoJIOruu.

3HadeHne O6wonoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cBszaHHbie ¢ OWonoruel. 3HaUeHHE OMOJIOTHH B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULHUHE, CEIbCKOM  XO3SIICTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JleMoHCTpan U

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. Japsun,
VY. TI'apseii, I'. Menaens, B. . Bepuaackui, U. I1. [TaBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIk. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsi3b OMONIOTMM C JIpYyruMu Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7Kusble cucTEeMBbI U MX U3Y4YEHHUE

JKuBble cucTemMbl Kak mpenMeT u3zydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JHCKPETHOCTh U LEJIOCTHOCTD,
CJIOXXHOCTh U YIOPSAJAOYECHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpTraHu3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIIETOYHBIM,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISALIMOHHO-BHUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHbiii. Ilporecchl, MPOMCXOIANINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3HBb Kak (opma CyliecTBOBaHMS
Marepuu. Hayku, n3ydaroiiue ,K1uBble CUCTEMBbI HA PA3HBIX YPOBHIX OpTraHU3AIUU.

N3yuyenue xuBbIXx cucteM. Metoapel Ouosornueckoid Hayku. HaOmtonenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. llonarue o 3aBucuMou u
He3aBUCUMOM IiepeMeHHOU. IlnaHupoBanme skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas runores3a. [lonstue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosiormueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaroB. [lpUuuHBI UCKaXEHUsT Pe3yibTaTOB »JKcnepuMmeHTta. I[loHsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buomornueckue
cucteMbl», «CBOWCTBA KUBOW MaTepUN», «YPOBHU OPraHU3ALMUU KUBOU
npupoas», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeEJIOBEUECKOro opranusMay», «buoreonenosy», «buocdepar, «MeToab
W3YUYECHUSI )KUBOM TPUPOJIBI».

O6opynoBanue:  mabopatopHoe  oOopymoBaHHE  JUIi  IPOBEICHUS
HAOJTIOICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHUE pA3IUYHBIX METOAOB MpPH
W3YUYCHUH KUBBIX CUCTEM).

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eAWHUIIA KUBOro. Mcropus
oTKphITHS KiIeTKu. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IMOJOXKEHUS COBPEMEHHON KJIECTOUYHOU
TEOPHUH.

MeTonpl  MOJIEKYJSIPHOM W KJIETOYHOM  OHOJIOTHMH:  MHUKPOCKOMHS,
xpomatorpadus, EeKTpodopes, METO MEYEeHBIX aToMOB, auddepeHInanibHoe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKcupo8anHvlx
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOM, «DNEKTPOHHBI MHKPOCKOID,
«Mcropus pa3BUTHUA METOJOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpEnapaTrsl pPacTHUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTnueckass padora «V3ydeHue METOJAOB KJIETOYHOM OHUOJOTUM
(xpomarorpadus, anektpodope3, audpdepeHuanbLHOe HEeHTPUGYTHUPOBAHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3anus KIeTKU

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- M YJIBTPAMHUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOpPUTENS, PEAreHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TETUIOPEryJsiuu. MuHepaibHble BEUIECTBA KJIETKU, UX OUOJIOrHYecKas
poJib. PONb KATHOHOB M AaHHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonormdyeckre mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 06enkoB. CTpyKTyphl OenkoBoil MoJekysbl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTu4Has, YeTBEPTHUUHAS
CTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccupukauuss  OGenkos.
buonornyeckne GpyHkuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, IUCaXapUJIbl, OJIMTOCAXAPUIbl U TOJIHCAXAPUIBI.
OOmumii TUTaH CTPOGHHUSA U (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruueckue pyHKIMHU YTIE€BOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHBIE cBOMCTBA. Kitaccudukanuus TMnuaos.
Tpurnunepunsl, ¢Gocpoaunuasl, BOCKH, cTepounbl. buomormueckue QyHKIIUN
aunoB. OO0IIe CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotuapl. Ilpunnun kommiementapHoctu. IlpaBwio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectonaxoxaeHue u ouonornueckue gynkuuun JIHK.
Buner PHK. ®ynkiiuu PHK B knetke.

Crpoenue moinekynsl AT®. Makpospruyeckue cBsizu B Mosekyine ATO.
buonornyeckue ¢pynkunun AT®. BoccTaHoBIEHHbIE IEPEHOCUUKH, X (PYHKIIUU B
kietke. [pyeue wykneozuompugocpamer (HT®). Cexenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykrypHas Ouoiorus: OMOXMMHYECKHE U OMO(U3UYECKUE HCCIICAOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl OuoOMoOieKkyn. Mooderuposanue
CMpPYKMypbl U QYHKYUti 6UOMONEKYI U UX KOMNIeKcos. Komnvromephulil ouzaiin u
oOpeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHANO0208.

JleMoHCcTpanumn

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinus,
@. Caurep, C. IIpy3unep.

Huarpammsbl:  «PacnpeneneHue XUMUYECKUMX JJEMEHTOB B HEXKHMBOU
npupojie», «PacnpeneaeHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOIEY.

Tabnmunel u cxembl: «llepuonnueckas Tabiuila XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJEKyJibl BOJb», «BemectBa B coctaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYINb, «CTpoeHuE MOJEKYI
yriieBoioBy, «CTpoeHre MOJIeKYya JHUNuAoBy, «HyKIenHOBbIE KHCIOTBHIY,
«Ctpoenne Monekybl ATOy.

O6opynoBaHue: XUMHUYECKasl TOCyAa U 000PYyI0BaHHE.

JlabopaTtopHasi pabora «O0Hapyx)eHHE OCTKOB C TOMOIIBI0 KAY€CTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «McciemoBaHWe ~— HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue u pYHKIHMH KJICTKH

Tumnbel KIETOK: JyKapuoTHuYecKas U mpokapuoruyeckas. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUs KIETKH.



CtpoeHue npokapuoTuueckoi kieTku. Kiietounas creHka OakTepuil U apxeu.
OcoOEHHOCTH CTPOCHHsI TEeTepOoTpPOMHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO 1 poJib MPOKAPUOT B OMOIICHO3aX.

Ctpoenue u (yHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3matuyeckass MemOpana (mwiazmanemma). CTpykTypa IUIa3MaTHYECKOU
MeMOpanbl. TpaHCHIOPT BelIECTB Yepe3 IIa3MaTUYecKyt0 MeMOpaHy: MacCUBHBIN
(muddys3usa, obneruénnas auddysus), akKTUBHBIN (NMIEPBUYHBIA U BTOPHYHBIN
aKTUBHBIK TpaHcropT). llomynponuniaemocts MeMOpanbl. PabGorta HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (aromuTo3. Dx3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, IpuOOB.

Hutomnasma. Iuto30ms. [luTockenet. [(BmxkeHne nurormiazMbl. OpraHoUIbI
kieTkn. OnHoOMeMOpaHHBIE OpPraHoWbl KIETKH: HHAOIJIA3MAaTHYecKas CeTh
(BIC), anmapat I'onbaxu, JTU30COMBI, UX CTpoeHHE M (QyHKIUH. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHOUIOB KJIETKH. CTpOoeHHE TpaHyJSIpPHOrO PETUKYJIyMa.
Mexanuzm nanpaenenus benkos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpa”yfsipHBIA)  9HIOIUIA3MATHYECKUN
petukynyM. CekperopHas GpyHkuus amnmnapara ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onv0xcu. TpaHcnopt
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWAbBl  KIJIETKH:  MUTOXOHJAPUM,  ILJIACTHU[IBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumobuozcenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIUU MHUTOXOHIpuN u Ttuiactun. [lepBuunsie,
BTOPUYHBIE M  CJOXHBIE  IUIACTUAB  (DOTOCUHTEZUPYIOUIUX  DYKAPHOT.
XJIOpOmIacThl, XpOMOIIACTBI, JIEMKOIIJIACTHI BHICIIUX PACTEHUM.

HememOpanubie opranouasl kieTku CTpoeHUE M (PYHKIIUH HEMEMOpPAHHBIX
OpraHOUIOB KJIETKHU. Pu6ocompr. IIpomesicymounvie Qunamenmai.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MpblIlIeUHbIE — KIIETKH.
AKmuno8bie KOMNOHeHmbl HembluleyHblX Kiemok. Muxkpotrpyoouku. KieTouHbiit
neHtp. CTpoeHue U JABWKEHHE KIYTHKOB M pecHHYEeK. MHUKpOTpyOOUKH
nuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle denxu.

Anpo. O6onouka sigpa, XPOMATHH, KapUOIUIa3Ma, SAPBIINIKA, UX CTPOCHUE U
bynkuun. SnepHbiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHoiOKEHHUE
XpOMOCOM B HWHTEppazHOM dnpe. Iyxpomamun u eemepoxpomamun. benku
XpOMaTUHA — THUCTOHBL. JlunHamuka s0epHou 00010uKu 6 mumosze. Floepnulil
Mpancnopm.

Kiierounble BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEeIbHOM, JKUBOTHOM, TPUOHON).

JleMoHCTpanumn



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr U cxembl: «CTpoeHUE DYKapUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KieTku», «CTpoeHue  pacTUTENbHON  KJIeTKu», «CTpoeHue
MUTOXOHAPUMN», «SAnpo», «CTpoeHne NpoKapruOTUUECKON KIETKI.

OO6opynoBaHHe: CBETOBOM MHUKPOCKOIN, MHUKPOIPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIpenapaThl 0aKTEpUaTbHBIX KIETOK.

JlabopaTtopnass pabora «U3ydyeHue CTpOEHHS] KIETOK PpPa3INYHbIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpPaHbD.

JlabopaTtopnass padora «lccnenoBaHue masmMoiM3a W JACIUIa3MOJv3a B
PACTUTENbHBIX KIETKaX».

IIpakTnueckas  padora «/3yuyenwe  ABWKEHUS  LMUTOIIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPIHHU B KJIETKe

AcCUMUITATINS M AUCCUMUIISIITUS — JIBE CTOPOHBI MeTabonm3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPOGHBIA W TeTepoTpOQHBIA. YdUacThe KHUCIOpoJa B OOMEHHBIX
nmpoleccax. OJHepreTuueckoe obOecredeHue KIeTku: mnpeBpamieHue ATO B
OoOMeHHbIX Tmpoueccax. DepMEHTATUBHBIA XapakTep peaKUuid KJIETOYHOIrO
Metabonusma. DepMeHThI, WX CTPOCHHE, CBOMCTBA U MEXaHHU3M JEHUCTBUSI.
Kodepmentrsl. OTinunst PepMeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. bemku-
aKTUBATOPHl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OpPraHUYECKUX BellecTB B KieTke. DOTOCHHTES.
AHOKcuceHHbIll U OKcueeHHblll Gomocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUeMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0pomiacToB B Ipouecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHMEe paznuyHbIX (PakTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XeMOCHUHTE3. PaznooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOaKTEpHUH, BOIOPOIHbBIC
OakTepuu. 3HAYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buabsl Opoxenus. [IpomykTbl OposKeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspobHbIe OpraHU3MBbl. Orarbl YHEPreTUYECKOT0 oOMeHa.
[ToaroroBuTeNnbHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buosnoruyeckoe okuciieHHe, WIK KJIETOYHOE JibIxaHue. Poib MUTOXOHIpUil B
npolieccax onojgornyeckoro okucienus. LHuknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus MemoOpanHo2o epaoueHma npomonos. Cunmes



ATD: paboma npomonnoi ATD-cunmaser. IlpeumyiecTBa a’poOHOTO ITyTH
oOMeHa BeIleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «PoTOCHHTE3», « DHEpreTuYecKkuii oomen», «brnocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHHE JISI MPUTOTOBICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «lM3ydyeHue  KATAIUTUYECKOM  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopnass pabGora «/3ydyeHue (epMEHTATUBHOTO pACIICIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX».

JlabopaTopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE ITPOIECCOB OPOKECHUS U JbIXAHU.

Tema 7. HaciiencrBeHHass uHGopManus M peaju3anus eé B KieTKe

Peakuun mMarpuuHoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTPUYHOIO CUHTe3a. Peannszanus HaciaeAacTBeHHOW MHpopManuu. ['eHeTHueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancrnopTHeix PHK B Ouocunrtese 6enka.
VYcnoBus OuocuHTe3a Oenka. KomgupoBanwe aMHHOKHCIOT. Poib pubocom B
onocuHTe3e Oenka.

CogpemenHvie npedcmasieHus o cmpoeruu 2enog. OpraHuzainus reHoma y
MIPOKApUOT U 3YKApUOT. Peryisiius akTUBHOCTHM T'€HOB Yy NpPOKapuoT. I'mmore3a
onepoHa (®. XKako0, XK. Mano). Moaekynapuvie mexanusmovl IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Perynsius 0OMEHHBIX
MPOLIECCOB B KJIeTKe. KiIeTOUHbIN rOMeoCTas.

Bupycer — HekiieTounbie GOpMbI )KU3HU U 00IUraTHBIC Tapa3uThl. CTpoeHue
MPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHbIli YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasd.

BupychHble 3a00neBanusl 4yenoBeka, KUBOTHBIX, pacteHuid. CIIN/, COVID-
19, conmnanbHbie ¥ MEAUITUTHCKUE TPOOTIEMBI.

buoungopmamura: unmeepayus u aunanuz o6oavuux maccusos («bigdatay)
CMPYKMYpHuIX buonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.



JlemoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /1. 1. UBaHOBCKHI.

Tabnuiel u cxembl: «buocunte3 Oenkay, «I'eHeTHYeCKul Kol», «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3nanue MOJCIH BUPYCAY.

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounsiéi 1wk, ero mnepuoabpl W peryimsnus. Wurtepdaza u MuUTO3.
Oco0eHHOCTH TMpoIleccoB, MpoTeKamImux B uHTepdaze. [loaroroBka KiIeTKH K
nenenuto.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKUM),  CUHTETUYECKUU U
MOCTCUHTETUYECKUU (MPEMUTOTUUYECKUI) IEPUOIbI MHTEP(DA3bI.

Marpuunsiii cunte3 JJHK — penmukanms. [Ipuamunsr perumkanum JJHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAILIEIBbHOCTb.
Mexanusm pernukanuu JJHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TenomMepaza. XpPOMOCOMHBIA HAaOOp KIETKM — KapuOTUll. JIUTIOWAHBIA W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omosormunbie  XpomMocombl. [lomoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. Cragum MHUTO3a W TPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 u muTOKHHE3. buosiornyeckoe 3HaueHue
MHTO3a.

Perynmauuss mutotnueckoro nukia kietku. [Iporpammupyemas kineTtodyHas
ru0enb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHalbHAs TeHOMHUKA. Mexanusmol
npoaughepayuu, ougpepenyuposku, cmapenus u eudenu xiemokx. «lugposas
KllemKkay» — Ououngopmamuyeckue Mooeiu QyHKYUOHUPOBAHUsL KIemKU.

JleMoHCTpanun

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IUKII KIETKW», «MmuT03», «CTpoeHue
xpomocomy, «Pemmkanus JJHK.

O06opynoBaHKE: CBETOBOM MUKPOCKOI, MUKpOIIpenaparbl: « MUTO3 B KJI€TKax
KOPEIIIKA JTyKa.

JlaGopaTtopnass  padora «3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHKpPOITpENapaTax».

JlabopaTtopHnas padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpernapaTax)y.

Tema 9. Crpoenue u GyHKUMHM OPraHU3MOB

buonornueckoe pazHooOpasue OpPTaHNU3MOB. OOHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOEHHOCTH  CTPOEHHUS U JKU3HENEATENbHOCTH  OJIHOKJIETOYHBIX
opranu3mMoB. bakTtepumu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJHOKJIETOUYHBIE
BOJIOPOCIIH, APYTHE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anMoCBsA3p 4YacTed MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHsl HU
cucteMbl opranoB. OpranusM Kak eIMHoe 1eoe. ['omeocras.

Txkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAsI, TMPOBOJsAIIAsA, OCHOBHas, MexaHuueckas. OCOOEHHOCTU CTPOECHUS,
GyHKIHIA 1 pacTioNOKEHUS TKaHEH B OpraHax pacTEHUHN.

TKaHU XKUBOTHBIX M YEJIOBEKA. THWIIbI KUBOTHBIX TKAHEU: IMUTEIIHAIbHAS,
COCIMHUTENbHAS, MbIIIeYHasi, HepBHas. OcoOEHHOCTH CTpoeHUus, GYyHKIUA U
pacnoJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKa.

Opranbel. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHuid. OpraHbl u
CHUCTEMBbI OPTraHOB KUBOTHBIX U 4eIOoBeKa. OYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKelneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblii M BHYTpeHHUH ckeneT. CTpoeHHEe u
TUIIBI COEAUHEHUS KOCTEN.

JIBmxeHne  opraHm3MoB. JIBW)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYyTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKIIETOYHBIX PACTECHHI:
TPOIIU3MBI M HACTHUU. JIBM)KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbliieyHas cucreMa. Peduiekc. CkeneTHble MBI U UX padoTa.

IIutanme opranusmoB. IloryomeHnue BOABI, YIVIEKMCIONO Trasa |
MHHEPAJIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue >KMBOTHBIX. BHYTpuUIIOI0CTHOE U
BHYTPUKJIETOUYHOE nuuieBapeHue. [IuTtaHne mO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTENILHOTO TpakTa. [IlumeBapurensHble xene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. [[pixanue pacteHuid. Jlpixanue >kuBOTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKH. KoxkHoe nbixanue. [[prxarenbHas MOBEPXHOCTD.
’KabGepHoe u nérounoe apixanue. [[pIxaHue NO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOECHUSI JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucrema uesioBeka. MeXaHu3M BEHTWIIUMU JETKUX y NTUL U
MJIeKonUTaromux. Perysius npixanus. JlpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewecTB y JKMBOTHBIX. KpoBeHOCHass cucrema U €€ OpraHsl.
KpoBeHocHasi cucrtemMa [O3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYZbI M KpoBb. Kpyrum KkpoBooOpamieHusi. IBOJIOIMOHHBIC
YCIOXHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepla u €€ peryJisiuus.

Brinenenue y opranusmoB. Beigenenue y pacreHuil. Beinenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyoiu. Opranbl BblaeneHus. DPunbTpanus,
cekpenusi 1 00paTHOE BCAChIBAHUE KAK MEXaHU3Mbl PabOThl OPTaHOB BBIJCICHHUS.
CBs13b MOJIOCTH TEJNIa C KPOBEHOCHOM M BBIACIMTENBHON cUcTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHune u (yHKIIMOHHPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y YEIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3aluUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIUThl. DUTOHLIUIBL.

3amnTa 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranu3ma oT OosesHel. UMMmyHHast cucTema denoBeka. KiueTouHblili u
I'YMOpaJbHBIE HUMMYHHTET. BpOoXIEHHBIH W TPUOOPETEHHBIM crerupUIeCKui
UMMYHUTET. Teopus KIOHaJIbHO-celeKTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocanuTenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumMocTh ¥ peryismuss 'y Opranu3sMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxumMocTe W peryisinus y
pacteHunii. POcTOBBIE BENIECTBA U UX 3HAYEHUE.

HepBHast cucrtema u peduieKTOpHas peryisus y >XUBOTHBIX. HepBHas
CUCTEMA M €€ OTHENbl. DBOJIOLHUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pednekc u
pedekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIIEKCHI.

['ymopanpHast perynsuus U 3HAOKPUHHAsA CHUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKenme3pl HDHOOKPMHHOW CHUCTEMBI M HX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMoCBsI3p HEpBHOW M SHIOKPUHHOW cHCTeM. [ umoTtanamo-runodusapHas
CUCTEMA.

JleMoHCcTpan U

IToprper: U. 11. I1aBnos.

Tabmuubl m cxembl: «OJHOKIETOYHBIE BOJOPOCIH», «MHOrOKIETOUHBIE
Bojopocnny, «bakrepumn», «lIpocreiimue», «Opranbl LBETKOBBIX PACTEHUID,
«CucreMbl  OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHre JNHCTOBOM IUTACTHHKW», «TKaHM >KUBOTHBIX», «CKeEJeT 4el0BEeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpIl1euHast CUCTEMAY,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cucrtemayn, «CTpOeHUE MBIIILbDY,
«MmmyHurer»,  «KumeyHonmonoctHele», «CxeMa  NHUTaHUS  PacTEHUN»,
«KpOoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUIAPHDY,
«CtpoeHune 1uiaHapun», «BHyTpeHHee cTpoeHHe 0KIeBOoro uepss», «HepBHas
cucreMa pbiO», «HepBHas cucrema gArymkuw», «HepBHas  cucrema
npecMblkatomuxcs»,  «HepBHas  cucrtema  nruny, «HepBHas — cucrema
MIeKonuTaroux», «HepBHas cuctema yenoBeka», «Peduexcey.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpENnapaTrhl OJIHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, HIJIOKOXXHMX, YXKHBBIC AK3EMIUIIPbl KOMHATHBIX PacTeHUMU, repOapuu
pacTeHM pa3HBIX OTHAEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM O€CIO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YEJIOBEKa,
000pyI0BaHUE I JIEMOHCTPAIIMU MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacHIeTUIeHus KpaxMalia U OeJIKOB Mo IeCTBUEM (pepMEHTOB, 000pYAOBaHUE IS
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTeJIbHBIX JBUKEHUH, MOJICIIM TOJIOBHOTO MO3Ta Pa3INyYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3ydueHue TKaHe paCTEHUIN.

JlabopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHokeHne M pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpraHu3MOB: Oecrojioe (BKIJIIOYasi BET€TaTUBHOE) U
nosoBoe. Buubl  06ecrnonoro  pa3MHOXKEHHUS:  MOYKOBaHUE,  CIOPYJISIUA,
dbparmenranys, KIOHUPOBAHUE.

[TonoBoe pa3zmHOxeHue. [lonoBeie KieTKM, miau ramersl. Meiio3. Craauu
Mmeno3a. [loBenenne xpomocom B menose. Kpoccuarosep. buosorndecknii cMpICi
MeHo3a M IIOJIOBOTO Ipouecca. Meno3 M ero MeCTO B JKM3HEHHOM IMKJIE
OpPTaHU3MOB.

[IpenzapoasiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [10JI0BBIE Kele3bl.
OO6pa3zoBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaTorenes u oorenes. CTpoeHue
MTOJIOBBIX KJIETOK.

OmnonoTBOpeHHe U AMOpPHUOHAIBLHOE pa3BUTHUE HKUBOTHBIX. CmocoOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyabHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 2NaA8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Ctaguum >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). JpoOnenuwe. Tumbl  npoOGneHus.
JemepmunuposarnHoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIMTAIOMINX. 3apOJBIINICBhIC JIMCTKH
(racTpymsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3aumuoe
BIUSIHAE YacTel pa3BUBAIONIETOCS 3apojbllia (SMOpPHOHANbHAS WHIYKLUA).
3akiaJKka TIUIaHa CTPOCHUS JKMBOTHOTO KakK peE3yJibTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 3MOpHOHANIBHOE pPAa3BUTHE PA3IMYHBIX
(bhaKkTOpOB OKpYKAIOIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbIM Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. Pa3zButme ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYeHHE MPSMOr0 U HEMPSIMOTO



pPa3sBUTHS, UX PACHPOCTPAHEHUE B Mpupojae. Tumbsl pocrta KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX M yenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
y ®KHBOTHBIX M 4yesnoBeka. [leproabl oHTOreHe3a uenopeka. CTapeHue u CMEpTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PasmHoxxenne u pasButue pacteHuid. ['ametodutr m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B TMporecce Menosa.
['amerorene3 y pacreHuidd. OIIOAOTBOPEHHE H  Pa3BUTHUE PACTUTEIIBHBIX
opranu3MoB. J[BoiiHOe OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHUE CEMEHHU.

MexaHu3Mbl peryJIAlUuyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [lInemas.

Tabmuubl u cxembl: «BereratuBHoe pasmHoOxeHHe», «Tumbl Oecrnosoro
pa3sMHOXEHUD», «Pa3MHOXEHHE XJIaMHAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBD,
«Pa3MHOXeHue THAPBD, «Meiosy, «XpoMocoMbly, «l'ameroreHnes», «CTpoeHUe
AUIEKIETKU U cnepMmaro3onsia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pas3Butue», «PaszButrhe wmaklickoro xyka», «Pa3Butue capaHumy,
«Pa3BuTtne narymkn», «J[BOWHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CTpoeHHne ceMsH OJHOIOJIBHBIX U JABYJOJbHBIX PACTEHUI», «OKW3HEHHBIN LUK
MOPCKOM  KamyCTbDy, <« Ku3HEHHBIM UHUKI MXa», <OKH3HEHHBIM  [UKI
ManoOpOTHUKA», « KU3HEHHBIN [TUKI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK |
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «/3ydeHrue CTPOCHHUS TMOJOBBIX KJIETOK HA FTOTOBBIX
MHKpPOITpEnapaTax».

IIpakTnueckass padora «BbisgBIEHHME MPU3HAKOB CXOJICTBA 3apPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX).

JlaGoparopHass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIINX
pacTeHUu».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hcropust cTaHOBJIEHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGorter T
Mengens, I'. ne ®puza, T. Moprana. Posiib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pa6otel H. K. KonwsuioBa, H. 1. BaBunosa, A. H. benozepckoro, I'. 1.
Kapmeuenko, 0. A. ®wmmuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTCPHATUBHBIC INPU3HAKHW, JOMWUHAHTHBIA M PELECCUBHBIN
MpU3HaK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TEHOTUIT, ()EHOTHII.



OCHOBHBIE ~ METOABI ~ TE€HETHKU:  THOPHUIIOJIOTMYECKUH,  LHUTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeTo bl TeHETUKI, «CXEMbI CKPEIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUYECKHX

HUCCJICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akKoH

eAMHO00pa3usi THOPUIOB MepBoro nokojeHus. [IpaBuno qomuHupoBanus. Bropoit
3aKOH Menaenss — 3aKOH pacLICIUICeHUs IIpU3HAKoB. L{UTosiormyeckre OCHOBBI
MOHOTMOPHIHOTO CKpeluBaHus. [' unores3a 4ucToThl raMer.

AHanuzupytomee ckpemuBanue. [IpoMexyTouHbI XapakTep HaclleJOBaHUS.
Paciueruienre npu3HaKoB IIPU HEIIOJIHOM JOMUHUPOBAHUM.

JurubpuaHoe ckpemuBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOT0
HAcJlelIOBaHMUs  NpU3HAKoB.  lluTomornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILBaHUS.

CuennienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHOe
HACJICOBAaHUE TI'€HOB, HAPYILUCHHE CLEIUICHWS MEXAY IeHaMH. XPOMOCOMHas
TEOpHsI HACIIEACTBEHHOCTH.

['eHeTnka nojga. XpoOMOCOMHBIM MEXaHU3M OIPEAEIEHUS MoIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbI M TIeTepOoraMeTHBIM Moj. ['eHeTnuyeckas
CTPYKTYpa IOJOBBIX XpoMOcoM. HacnenoBanue Npru3HakoB, CLEIJIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [imeoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aiuienu3M. B3auMoaencTBue HeayulelbHBIX T'€HOB.
KommiementapHocTs. Onucras. [lonmumepust.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a
TaKkkKe (PU3NOJIOTUYECKUX IPOLIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (DYHKIIMH.
['eHeTnyeckre MeXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO31UH
— Mapa3uT» U «XO35MH — MHKpOOMOM». ['eHeTnyeckue acrneKkTbl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHON MH(OpPMAIIMU B TOKOJICHUIX KIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuup! u cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHamu3upyrouniee ckpemuBanue», «HemomHoe TOMUHHpPOBAaHHEY,
«CuenyieHHOe HacleloBaHWE MNPU3HAKOB Y Jpo30¢uibl»y, «l'eHeTuka monay,



«Kapuotunn uenmomeka», «Kapuotun gpozoduib», «Kapuotum OTHIBD,
«MHOX€eCTBEHHBIN ajljIennu3M», «B3auMo1eliCTBUE T€HOBY.

O6opynoBaHue: MoJiellb JUIsl  JIGMOHCTpPAIlMM  3aKOHOB — €IMHOOOpa3us
ruOpUIoOB TEPBOrO TOKOJICHUS M pacUICIUVICHUs MPU3HAKOB, MOJEIb s
JIEMOHCTpPAllUM 3aKOHA HE3aBUCHMMOTO HAcCJIENOBAHUS NPU3HAKOB, MOJEIb JJIs
JEMOHCTpPAlUM CLEIUICHHOTO HACJIEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «Jpozoduiay.

IIpakTnueckas pabdora «/3ydyenuwe pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBaHUs y APO30(PUITB».

IIpakTnueckas  paGora  «M3ydeHue  pe3yJabTaToB  JUTHOPUIHOTO
CKpEIIUBAHUA y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHUpoOBaHUM (DEHOTHUINA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. BUab
M3MEHUYMBOCTH: HEHACIIEACTBEHHAA U HACIIEICTBEHHASL.

Moaudukanuontnas u3MEHUYUBOCTh. Ponb cpeast B (hopmMupoBaHuUH
MOAU(PUKAIMOHHON M3MeHunBOocTH. Hopma peaknuu npusHaka. BapuarnmoHHbIN
psa u BapuanuoHHas KpuBas (B. Horanncen). CpolicTBa MOau(pUKaIMOHHOU
M3MEHYHUBOCTH.

['eHoTHIMUECKAasE N3MEHUNBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHYMBOCTH.
Buibl reHOTUTTHYECKO M3MEHUYNBOCTH: KOMOWHATHUBHASI, MyTaIllMOHHASI.

KomOnHaTuBHAs W3MEHYMBOCTH. Meio3 M TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTU. POIh KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IAHUU
T€HETUYECKOTO pa3Ho00pasus B Mpejiesiax 0JTHOrO BUA.

MyTanmoHHass HM3MEHYMBOCTh. BHIBI MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHIYUUMPOBAaHHbIE MyTauuu. SaepHele U
nuToIiazMaTuyeckue Myrtauud. CoMaTUYeCKUE W TMOJOBble MyTauud. [IpuunHbI
BO3HUKHOBEHUS MyTanuid. MyTareHel W WX BJIUMSAHUE Ha OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIlMOHHOIO TMpoIecca. 3aKOH TOMOJOTHYECKUX pAJIOB B
HacneacTBeHHoW m3meHunBocth (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJIEICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb dNUSEHeMUYecKux @axkmopos 6
Hacne008aHuu U U3MEeHYUBOCMU PeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMO8.

JdemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmumet u  cxeMbl: «Buasl um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MEHYUBOCTDHY, «KombunaTtuBHas U3MEHYUBOCTDHY, «Merosy,
«OnnonoTBopeHuey, «l'eHeTndeckue 3a00ieBaHus YeoBeKay, « Buabl MyTaiuii.



O6opynoBaHue: >XKMBbIE U TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PacTeHUH,
pucyHku (dpoTorpaduu) >KUBOTHBIX C PA3TUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(DUKAIIMOHHOW HM3MEHUYMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOUN KPUBOW».

IIpakTuyeckas padora «Mytamuu y Apo3odunasl  (HA TOTOBBIX
MUKPOTIpENapaTax).

Tema 14. I'eHeTuKa YesiOBeKa

Kapuotun denoBeka. MexayHapoaHas HporpamMma HMCCIEIOBaHUS TE€HOMA
YyejaoBeKa.  MeToapl  M3y4eHHMSI TE€HETHKHA  YEJIOBEKa: TEHEAJIOTHYECKHU,
OJIM3HEIIOBBIM, LIUTOTCHETUYECKUIA, MOMYJISIMUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHA. CoBpemeHHOE OnpeIesICHHE TE€HOTHUIA!
MTOJITHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MTOMOIIBIO
[11IP-ananu3a. HacneacTBeHHbIE 3a00JieBaHUA YellOBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
Oone3HM 4YenoBeka. bolie3HW ¢ HACIEeNCTBEHHOM MPEeapacroyioKeHHOCTHIO.
3HaYeHUEe MEAMIIMHCKON T€HETUKHU B MPEIOTBPAILCHUN U JIEYEHUU T'€HETUYECKUX
3a0o0yieBaHUI uenoBeka. MeauKo-reHeTuYecKoe KOHCYJbThupoBaHue. CTBOIOBbBIE
KJIeTKU. [loHSTHE «TeHEeTHYEeCKOTO Tpy3a». ITUUECKUE acCHEeKThl UCCIEIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckne (akTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIIOBEKA K
bu3rYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karolieil cpensl. [ eHeTnueckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MaTOJOTHUSIM.

JleMoHCcTpan U

Tabnumel u cxembl: «KapuoTun uyenoBekay, «MeToJbl U3yUeHUs] TeHETUKU
4eJoBeKay, «l eHeTnuecKkue 3a00JIeBaHUs YETTOBEKaY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cestekuusi OpraHu3zMoB

JloMecTukanuss M CeleKuus. 3apoKICHUE CEJNEKIMU U JIOMECTHUKALIMH.
Yyenne H. W. BaBumoBa o lleHTpax TPOUCXOXKIEHUS HW MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Posbp cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
*uBoTHBIX. CopT, mopoAa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSAJIOB B
HaciaeAcTBeHHOM wu3MmeHuMBoctTy H. WM. BaBuioBa, ero 3HadeHue id
CEJICKIIMOHHOM paboThI.

Metonpl cenekuMOHHOM paboThl. M CKycCcTBEHHBIH OTOOp: MacCOBBIA U
VIH/INBU1Y AJIbHBIN. DTarel KOMOMHAITMOHHON CCJICKIIUU. HcnsiTanne
MPOU3BOAMTENCH MO TOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OICHKU
dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ ToMolIkio ananu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKIMOHHOW  padoThI.
PanmnanmoHHbIl 1 XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTAlUMN Y KyJbTYPHBIX



dbopm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS WU METOOB
pexomOuHanTHRIX JIHK my1s momydenust iCX0AHOTO MaTepuaia Jjisi CEIeKIUU.

[Tonyuyenue MOJIUILIIOUIOB. BuyTtpusugosas rUOpUAN3aLINSL.
bnu3kopoACcTBEHHOE  CKpeluBaHue, WiM  UHOpuauHr.  HepoacTBeHHOe
CKpellluBaHue, Wik ayTtOpuauHr. l'erepo3uc u ero mnpuyuHbl. Mcnonws3oBaHue
rereposuca B cenekiuu. Otnanéunas rubpuausanus. [Ipeomonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENCKIIUN PACTEHUN U )KUBOTHBIX. «3e1éHas
DesonoYuUs».

CoxpaHeHuEe U U3YYECHHE T'CHETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX  poauWyed ISl CO3JaHUs  HOBBIX COPTOB W T'HOpPUJIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHbBIX
8 Yensax YAVUUeHUsl CYUueCmeyiomux U co30anusl HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHbIX MexHoI02UlL.

JlemoHcTpanuu

IToptpers: H. U. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKIESHUSI U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSAJO0B B HACIEICTBEHHOW HU3MEHUYMBOCTHY,
«Metonpl cenexuumny, «Otnanéunas rudbpuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHrne coOpTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3yueHrne METO0OB CEJICKIINU PACTCHUI.

IIpakTueckas padora «lIpuBnBKa pacTeHUI.

IKcKkypeusi «OCHOBHBIE METOJbI W JOCTHKEHHS CEJICKIIMU PACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IIJIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1abopaTopuio
arpOyHUBEPCUTETA WJIM HAYUYHOTO LIEHTPA)».

Tema 16. BuorexHo/10TMs U CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, HWCTHOJIB3YyEMbIE B OHMOTEXHOJIOTHH, — KJIETOYHBIE W TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHUKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, IMOJIYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOZenne. Mukpoouonornyeckuii cuHtre3. OOBEKTbI MHUKPOOHOIOTHMYECKHX
texHosorui. [IponsBoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHMPOBAHHUSI TEHOMOB C LEIBIO MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIep KalllX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETUYECKHUE MYTH.



Knerounass unxenepus. MeToapl KyJIbTypbl KIETOK U TKaHEW PACTCHUH U
#®uBOTHBIX. KpuoOanku. Comaruyeckas TUOpUAM3AIMA W  COMATUYECKUU
smOpuorene3. Mcnonap30BaHHE TaruiOWJOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKNIOHAbHBIX anmumein. HMcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBLX
anmumen 6 meduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AUIEKIIETOK U KIIOHUPOBAHUE XKMUBOTHBIX. METO/ TpaHCIUIAHTALUK A/I€p KIETOK.
Texnonozuu 0300p06IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHANbHO20
DPA3MHONCEHUSL CEbCKOXO03AUCMBEHHBIX K)IbMYP.

XpOMOCOMHasi W TeHHasg HHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBaHue pekomOuHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHKCHEPHH.
DKOJIOTUYECKHUE U ITUYECKUE TPOOIEMbI T€HHON HHKEHEPUHU.

Menuuuackue 6uorexHonoruu. [locrrenomuas nudposas menununaa. [THP-
JIUMAarHocTuka. MeTaOOoNOMHBIM aHaldu3, TEHOUEHTPUUYECKUH aHajau3 MpoTeoMa
YeJIOBEKa JUIA OLICHKM COCTOSIHUS €r0 370pOBbs. McCIonb30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanus paka. 3D-OumouwmkeHepus i pa3paOOTKU
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEeH COYETAaHHEM TEXHOJIOTMI TPEXMEPHOTro OMONMpUHTHMHIra U ckaddonauHra
JUISL PEILIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEIULIUHBI.

CozlaHue BEKTOPHBIX BAaKIMH C LEJIbI0 0OecredyeHHs KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyauteneir OPBU, ycTaHOBiEeHHE MOJICKYJISPHBIX MEXaHU3MOB
dbynkuunonuposanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIMACHBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnunel u cxeMbl: «Mcnonp30BaHre MUKPOOPTaHU3MOB B MPOMBIILICHHOM
pou3BOJICTBEY, «KileTouHas nnxxeHepus», «'eHHass HHXXEHEPUs».

JlabopaTtopHasi pabora «/3yueHue oObEeKTOB OMOTEXHOIOTUNY.

IIpakTueckas padora «llosyyeHrne MOIOYHOKUCBIX ITPOLYKTOBY.

Jkckypeusi «buoTexHONOTMS — BaKHEWINAash MPOU3BOJAUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)».

11 KUIACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIOIHOHHBIX IPeICTABJICHHHA B
OnoJioruun

OpomononHass teopust Y. J[lapBuHa. IlpennocbuUiku BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4dHas aeaTenbHocTh Y. JlapBuHa.

JIBrKy1me cuiibl 9BoJoUK BUIOB 110 Y. J[apBuHY (BbICOKasi MTHTEHCUBHOCTh
Pa3MHOXXEHHUSI OpPraHM3MOB, HACJICJICTBEHHAs W3MEHUYMBOCTh, OopnOa 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuntetndeckord Teopun dBomtonmu (CTD). HeltpanbHas
teopust sBomtouuu. CoBpeMeHHas DJBOJIOIMOHHAS  OuWojorusa. 3HaYCHHE
ABOJIIOIIMOHHOM T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JdemoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Kioswe, Y. apsun, C. C. YerBepukos, 1. W. llImansraysen, x. Xonaeiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xkuBbIX cymectB (o Jlamapky)», «MexaHusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHud W XKUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapmipyTa myremectus Y. Jlapsunay, «Haxonku Y. JlapBunay, «Dopmbr 60ps0bI
3a cymectBoBanue», «llopoabl romyoeit», «MHoroodpasue KylbTYpHBIX (GopM
KarmycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOILIEHHUSI JBWXYIIUX CHJ DBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUUECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MUKPO3BOIIOLNSA U €€ Pe3yJIbTATHI

[Tommynsuus Kak 3JI€MEHTAapHAasl €OUHULIA BOMOUNH. COBpEMEHHBIE METO/IbI
OLICHKM T'E€HETUYECKOTO pa3HOooOpa3usi U CTPYKTypbl nomyisnuil. M3MeneHue
reHopoHJa TOMyJSUMU KaK DJIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[xx. Xapnau, B. BaiinOepra.

DOnemeHTapHbie (HAKTOPHI (IBWKYIIHE CUJIBI) HBONIONUU. MyTalMOHHBIN
nporiecc. KoMOuHaTtuBHass M3MEHUMBOCTh. Jlpelid) TeHOB — ciaydailHbIe
HEHAIpaBJeHHbIE U3MEHEHHMs 4YacToT ajiened B mnonymauusx. Oddexr
ocHOBatenss. IAggexm oOymuinounozo eopaviuika. CHUdCEHUEe 2eHemuyecKo2o
pasHoobpazus: npuuunsl u creocmeus. llpossenenue s¢pgpexma Opetigpa 2ceros 8
bonvwux u  marvlx  nonynayusx.  Mwurpanuu.  M3onsamus  OMyIISITUR:
reorpaduueckas (MpoCcTpaHCTBEHHAs), OMoJIorudeckast (pernpoayKTHBHA).

EctecTBeHHBIII 0TOOp — HampaBiglOmMi Qakrop 3Boiaouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIMM, CTaOWIM3UPYIOLIUM, pa3pbIBAIOLIUI
(mm3pyntuBHbI). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBONIOIHUS COIUATIBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBEeHHE — MpuUCNOCOOJeHUNM y  opraHusMoB.  Apomopdo3bl U
uauoagantanuu. [Ipumepsl mpucnocobieHnil y opranu3MoB: Mopdoiorudeckue,
dbuznonornyecknue,  OMOXUMHYECKHE,  moBeAeHYeckre.  OTHOCUTEIBLHOCTH
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xkpurepunm u crTpykrypa. BuumooOpa3zoBaHue Kak pe3yJbTaT
MUKpO3BOMOIMHU. M3omsauus — kiroueBod (akTop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BHU1000pa30BaHUS: AJUTOTIATPUIECKOE (reorpaduueckoe),



CUMITAaTPUYECKOE (?KOJIOTMYECKOE), «MTHOBEHHOE» (monumIonU3aIusl,
ruOpuanzanus). JIuTebHOCTh BOTIOIUOHHBIX TPOLECCOB.

Mexanu3mbl GopMHUPOBaHUS OMOJIOTMUECKOTO Pa3HOOOpa3usl.

Ponb »BONIOIMOHHOW OHWOJOrMKM B pa3padOTKE Hay4YHBIX METOOB
COXpaHeHus1 6nopazHooOpaszus. MUKPOIBOIIONUS M KOIBOIIOIHS MMapa3uTOB M UX
X03s5ieB. MexaHu3mMbl (POPMUPOBAHUSL YCTOMUUBOCTA K aHTUOMOTHKAM M CIIOCOOBI
O0OpBLOBI C HEl.

JdeMoHCTpanuu

[Toptpersr: C. C. YUerBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTauuoHHasT H3MEHYUBOCTBHY», «llomynsuuonHas
CTpYKTypa Buaa», «Cxema MposiBiIeHUS 3akoHa Xapau—BaitnOepray, «JIBmkymue
CWJIBl HBOJIIOIIUNY, «DKOJIOTHYECKasi M30JSAIUs MONMYJIAIHUi ceBaHCKOU (openmy,
«l'eorpaduyeckass M3OJSIUS  JUCTBEHHULBI CUOUPCKOM U JIMCTBEHHUIIBI
naypckoiy, «llomynsiroHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «CxeMa
NEHCTBUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«HpycTpranbHbIl MenaHu3sM», «KuBble uckonaemseie», «I10KpoBUTEIBCTBEHHAA
OKpacka YKUBOTHBIX), «IIpenynpexnaromias OKpacka YKUBOTHBIX),
«Dusnonornueckre ananrauun», «lIpucrnocoOIEeHHOCTH OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buna», «Buasl-nBoriHukn», «CTpykTypa BHAA B
npupozae», «CrnocoObl BugooOpazoBaHus», «l'eorpapuyeckoe BuI00Opa3zoBaHUE
TpEX BUIOB JAHMBIIICHY, «IDKOJIOTHYECKOE BHUI000PA30BAHUE BHJIOB CHHHID),
«ITonmummonasl pacreHuit», «KamycTHo-peeuHbIid THOPHIY.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMU HACEKOMBIX, Uyydelia MTHIL U
3BEepell ¢ MpUMepaMH pa3IMYHBIX MNPUCTIOCOOJEHUM, dYyuyena NTUIl U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHud ONM3KUX BHJOB, 00pa30BaBIIMXCS
pa3TUYHBIMU CIIOCOOAMH.

JlabopatopHasi pabora «BblsiBlieHHE H3MEHUYMBOCTH Yy OCOOEH OJHOTO
BUJID.

JlabopaTtopnass  paGora  «lIpucmocobnenuss  opraHm3smMoB M HUX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY.

JlabopaTtopnass pabora «CpaBHeHHWE BHJIOB 1O MOP(OIOTHIESCKOMY
KPUTEPHUIOY.

Tema 3. MakpodBoJIIOLMS U €€ Pe3yJIbTaThl

Meronel wn3ydyeHMs MakpodBoimouuu. [laneoHTronornueckue  METOZBI
u3ydyeHus odBomouud. llepexomubsie ¢GopMbl U (QUIOTEHETUYECKUE  PSAIBI
OpraHU3MOB.

buoreorpaguueckue meTonbl u3ydeHus spoitouuu. CpaBHeHue ¢IoOpsl U
(dbayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emuu. Bubi-
SHJEMUKHU U PEUKTHI.



OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(POIOTUUECKHE METObI H3yUCHHUS
BONMIONMM. ['eHeThueckrue MEXaHU3Mbl JBOJIOLMM OHTOT€HE3a W IOSBJICHUS
HBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  QHAJOTWYHBIC  OPTaHBbI.
PynuMentapubsle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKUE,
OMOXMMHYECKHME M  MaTEeMaTHUYeCKUE  METOJbl  M3YYEHUS  DBOJIIOIUU.
['omonoruunasie TeHbl. COBpEeMEHHBIE METOJbI MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallMX U SBOJIIOIUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuia) dBOJNIONUU. [IpuHyun cmenvt QyHKYUl.
HeoGpatumocTs »3BoMtonMKU. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIU Y.

JdeMoHCTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkelb.

Tabnuiel 1 cxembl: «DunoreHeTUUECKUN psij Jomaan», «APXEONTEPUKC,
«3Bepo3ybObie  smepe», — «Creromedansyy,  «PuHmoduthy,  «CeMeHHBIE
nanopoTHukw», «buoreorpaduyeckue 30HBI 3emum», «Jlpeiid KOHTHHEHTOBY,
«Penukth»y, «HaudanpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHby, «PyJaUMEHTH,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbI 4YENIOBEKAa M IIMMIIaH3e», «l JaBHbIE
HaIpaBJICHUS IBOTIOLUNY, «O0IIHE 3aKOHOMEPHOCTH IBOTIOLIUI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAEeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISIKH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HaydHple THUMOTE3bl MPOUCXOXKIACHUS JKU3HU Ha 3emie. AOWOTeHe3 W
naHcrnepmusi. JJoHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEaLlOHHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ ONpOBEpKeHUE onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxosxienne >kM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE JTaIlbl HEOPTraHU4ECKON 3BOJIIOLIAH. IInanerapHas
(reosoruueckast) SBOJIOINUA. XHMHYECKas OHBOJIONHSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BemiecTB u3 Heopranuudeckux. Omnbir C. Mumiepa u I'. FOpu.
OOpazoBanue mnonuMepoB u3 MoHoMepoB. KoamepBarnas rumnoresa A. .
Onapuna, runore3a nepBu4yHoro oyiabona Jlx. XomnaeitHa, TeHeTUUECKas TUIIOTe3a
I'. Ménnepa. Pubo3umbl (T. Yek) m runoresa «wmupa PHK» VY. TI'unbepra.
®opmupoBaHue MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIECTKHU.

Uctopuss 3emnn U MeToApl €€ wu3yuyeHusa. lckomaemble OpraHUYECKHE
octatku. ['eoxponHonoruss u e€ wmeroabl. OTHOcUTENbHAsT M aOCOJIIOTHAs
re0XpoHOJIOTHs. I'e0XpoHOIOrHYecKas 1Kana: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



Hauanbnbie 3Tanel opraHndeckod »Bojronuu. [losBieHne u 3BOIOIUA
MEPBBIX KJIETOK. DBOMIONMA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKU KaK aHaJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaTtonutsl. [TpokaproThl U 3yKapUOTHI.

[TpoucxoxneHne 3ykapruoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATalbl SBOJIONMUU BBICIINX pacTeHUil. OCHOBHBIE apOMOPQO3bI
pacreHui. Bpixox pacreHunn Ha cymy. IlosBiieHue CHIOpPOBBIX pAacTEHUU W
3aBoeBaHWEe UMK Ccymu. CeMeHHble pacTteHud. [IpoucxoxkaeHne IBETKOBBIX
pPacTeHUM.

OCHOBHBIE ATallbl 3BOJIONMHA KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKM3HL B BOAE. DBOJIOLHUS MTO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii m pentwinii. [IporcxokaeHne MICKOMUTAIONUX W
ntull. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMH U
MTO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutre xu3HM Ha 3emie IO 3paM W IEepUuoAaM: apxeu, IMPOTEPO30H,
najgeo3oi, Me3030M, KailiHO30il. OOm@as XxapakTepuCTHKa KJIWMara U
reoJIOTMYECKUX TporeccoB. llosiBIeHne M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: €ro yCIOBUS U BIUSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHUSI — SKOJIOTMYECKHE KPHU3UCHI Mpouuioro. [IpuuuHel u
CJIIECTBUS MAacCOBBIX BbIMHpaHHil. COBPEMEHHBIN HKOJOTHMYECKUN KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpaneHus 6uopazHoodpasus Ha 3emIie.

CoBpeMeHHass cucTeMa opraHudeckoro mupa. IlpuHuunel knaccupukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPraHU3MOB.

JleMoHCTpan U

[Toptpetsr: ®. Penn, JI. Cnamnanuanu, JI. [lactep, . . Meunnkos, A. U.
Omnapun, /Ix. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuier u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. I1actepa mo
M3YUYCHHUIO CaMO3apoXKIeHUs *ku3Hm», «Cxema ombita C. Mwmmiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  H3Boyouun», «l'eoxpoHosiorMyeckas  mIKajiay,
«HauanbpHble 3Tanbl OPraHUYecKoi 3BONIOLUNY, «CxeMa 00pa3oBaHUS DYKApUOT
nyTéM cumoOuorenesa», «Cucrema xuBoW mnpupoaw», «CTpoeHue BUpPYCay,
«Apomopdo3bl  pacTeHuit», «PuHnOGUTE, «OIHOKIETOYHBIE BOJAOPOCIH,
«MHOrokeTounsie Boaopociany», «Mxwuy», «llamoporHukmy», «l onocemeHHbIE
pactenus», «Opranbl [BETKOBBIX pacTeHUl», «(Cxema pa3BUTUS KUBOTHOTO
Mupay, «ApomMopdo3bl KUBOTHBIX», «lIpocteiimme», «KuiedHononocTHeiey,
«IInockue YepBU», «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lltunp», «Miekonuratomme», «Pa3BuThe XuU3HU B
apXxenckou apey, «Pa3ButHe KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3Burre KU3HU B
[aJIE030MCKOMN 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaltHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuud pacTEHH pPa3IUYHBIX OTIEIOB, KOJUICKIIHU
HACEKOMBIX, BJIQXKHBIE ITpenaparsl KUBOTHBIX, PAKOBHHBI MOJIJIIOCKOB, KOJUIEKLIIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydesla IITHLl W 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSIKU OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  snadoparopHass  paGora «MopenupoBaHUWE — ONBITOB
Munnepa—tOpu no u3yueHno aOMOreHHOI0 CHUHTE3a OPraHUYEeCKUX COSTMHEHUN B
NEepPBUYHON aTMochepey.

JlabopaTtopnasi padora «/3yyeHue M omnMcaHWE HMCKOINAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «/3yueHue ocoOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHune 4eji0BeKa — AaHTPOIIOreHe3

Pasznens! n 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHOBIEHUE NPEICTABICHUN O MPOUCXOXKICHUU YeNoBeKa. PemurunosHeie
BO33peHusa. COBpEMEHHbBIE HAYUHBIE TEOPHH.

CX0ACTBO YeNoBEKA C KUBOTHBIMUA. CHCTEMATHUYECKOE MOJI0KEHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MopdoJIoTuIecKue, AMOPHUOJIOTUYECKHUE, (bU3HO0TOT0-OMOXMMUIECKHE,
nosefeHuYeckue. OTIIMYMS YelloBEeKa OT )KMBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBS3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CHUTHAJbHOMU
CUCTEMBI.

JIBrokymue cuiibl ((pakTOpbl) aHTPONOreHe3a: ONOJOrHYeCKUe, COLMaIbHbIE.
CooTHotleHne OUONOrMYECKUX U COLMANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJWM aHTpOIIOTeHe3a. PaHHME uenoBeKoOOpaszHble O00E3bsIHbI
(POKOHCYJIBI) M pAaHHUE MMOHTHIBI — OOIINE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JM0/Iei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JroJeh. UenoBeK yMelnblid, epBbIe
M3TOTOBJIEHUS OpyIAul TpyAa. YemoBeKk NMpAMOXOASNIMNA U NEPBBIM BBIXOJ JIOJACH
3a  mpenmensl  Adpukn. YenoBexk reWmenbOeprckmii — oOmUNA  MPEmoOK
HEaHIepTaJIbCKOr0 4YEJIOBEKAa U YEJIOBEKA Pa3yMHOro. YenoBeK HeaHAEepTalbCKUN
KaK BUJ JIIOJEH XOJIOAHOTO KiauMmara. YenoBek pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a ImpeaenaMu AQpHUKH.
[TameoreneTrka 1 NajaeoOreHOMHMKA.



DBOJIONUS COBPEMEHHOTO 4esnoBeka. EcTecTBeHHBI OTOOp B MOIMYJISIITUSIX
yeyoBeka. MyTalMoOHHBIN Tiporiecc U moiaumopdusm. [lonmynsiroHHbIE BOJHBI,
npeiid reHoB, murpaius U «3PHEKT oCHOBATENS» B MOMYJISIUAX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckne pacel. [loHatue o pace. bospmme pacel: €BpONEOUIHAS
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (dKBaTOpHalbHas),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHsl 4YelIOBeKa IO IUJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacHU3Ma.
[Ipucrnoco6IeHHOCTh YeJoBeKa K pPa3HbIM YCJIOBHUSIM OKpYXKalolled Cpejbl.
BnusHue reorpadguueckoil cpeapl W apeiia reHoB Ha MOpP(OJOrHI0 U
(U3HOTIOTHIO YeTIOBEKA.

MexaucuMiuinHapHble MeToabl B (usnueckol  (OMOJIOTHUECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ aHTPOINOJOTHS W MaJIEOAHTPONOJIOTHUS
YEJIOBECUECKUX TMOMYJAUNA. bruoconuanbHblie MCCIEA0BAHUS MPUPOIBI YEIIOBEKA.
HccnenoBanre KOIBOIIONUH OMOJIOTMYECKOTO W COIMATLHOTO B YEIIOBEKE.

JlemoHcTpanuu

IToptpetsr: Y. lapBuHn, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuiel u cxeMbl: «MeToIbl aHTPOMOJIOTUIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biHb», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «J[BIXKYIIIME CHIIBI aHTPOIOTCHE3A», « DBOIIOIIUOHHOE
JIpEeBO  yeJoBeKa», «ABcrpajmonutek», «UYenoBek  ymenslit», «Yenosek
MPSAMOXOISIINIY, «JlenrucoBckuil yenoek» «Heanaepranbipy, « KpoMaHbOHIB,
«IIpenku yenoBeka», «ITamnbl 3BOJTIOLUHU YEIOBEKA», «Packl 4eIoBEKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPEeAMETOB MaTepUallbHOM
KyJIbTYpbl ~TPEAKOB 4YeNOBeKa, penponaykiuu (pororpadmm) xapTuH C
MU(DOTOTHYECKUMU W OHONEHCKUMH CIOKETaMH TPOMCXOXKICHHS UEeIOBEKa,
dboTorpaduu Haxo/I0K UCKOMIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yeperna 4YeJloBEeKa M uepena IIMMIIaH3€, MOJEIb KHCTH YEJIOBEKAa M KHUCTH
MIMMIIAH3€, MOJIEIIN TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTPOCHHUS CKejeTa
YeJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «/3yyeHre 3KOJOTMUECKUX aJanTalli 4eI0BEKay.

Tema 6. Dxojormsi — Hayka 0 B3aUMOOTHOUICHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Kalolleil cpeaoii

3apoxxaeHue u pa3BUTHE 3Kojoruu B Tpydax A. ['ymGonpara, K. @. Pynbe,
H. A. CeseproBa, O. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amauu
9KOJOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaAMH.



Metoasl skonoruu. [loneBble HaOmoAeHUA. DKCIEPUMEHTHI B HKOJIOTUU:
OpUpPOAHBIE U JlabopaTopHble. MoJeaupoBaHue B HKOJIOTHU. MOHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIN.

3HaYeHUEe OKOJIOTMYECKMX 3HAHMM JUIA  YEJIOBEKAa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M 4YelOoBe4eCcTBa ¢ mpuponor. PopmupoBaHue
DKOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTHUYECKOW TPAMOTHOCTH HACEJICHUS.

JlemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuios, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel 1 cxembl: «Pa3gensl sxomorun», «MeToabl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEH CPEIBI.

JlabopaTopHast pabora «3yuenue METOJI0B AKOJIOTUYECKUX
WCCIIEIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUSA

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
HKOJIOTHYECKUX (HaKTOPOB: abUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oo1ume
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue (¢akrtopel. CBeT Kak sKojorumdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHil M >KUBOTHBIX [0 OTHOIIEHUIO K cBeTy. CHrHajibHas pojb CBETa.
DoTONEPUOIU3M.

Temnepatypa kak osKkojorudyeckuid Qakrop. [elicTBue Ttemmeparypbl Ha
opranu3Msbl. [IoMKuIO0TEpMHBIE © TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxHocTth kak skosiormdeckuit ¢aktop. Ilpucmocobiienuss pacteHui K
NoJAJIep )KaHUI0 BOJHOro OanaHca. Knaccudukanuss pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K H3MEHEHUIO BOJHOT'O PEKUMA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIIHAs, TTOYBEHHAs,
ryOMHHAsT  TOAMOYBEHHAs, BHYTpUOpraHuU3MEHHas.  DU3NKO-XUMUYECKUE
0cOOeHHOCTH cpel obuTtaHusi opranu3mMoB. [IpucrocoOneHuss OpraHu3sMoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. Buemnue u BHyTpeHHUE pUTMBI. CyTOYHBIE U
rOIUYHBIC PUTMBL. [IpHCTIOCOOICHHOCTh OPTraHU3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBUU KU3HU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKHU3HEHHOW (QopMme.
’Kuznennsie popMbl pacTEHUI: 1EPEBhs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJICTHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buortnyeckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. [lapasutusm, koomnepanus,
MyTyalli3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJIeOHn4IecTBO). Hetpoduueckue
B3aUMoOJIecTBUS  (Tomuueckue,  (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACUCTBUN JUIsl CYIIECTBOBAHMS OPraHU3MOB B CpEZE
obOutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOUEHUSI.

JlemoHcTpanuu

Tabmuubl U cxembl: «Okonorudyeckue @axropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHl )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWUTaHUS OpPraHU3MOB», «bBHOIOTHYECKUE PUTMBDY,
«Kusnennole  Gopmbel  pacteHuit», <« KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIeca», « IKOCHCTEMA XBOMHOrO jecay, «Llenu
NMUTaHUSA), «XUIHAYIecTBO», «llapasutusm», «Konkypenmus», «CumoOmnosy,
«KomMeHcanuzm.

O6opynoBaHnue: repOapuud pacTeHUN U KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3UYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOIIOOMBBIE, TEHEIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIC PACTCHUS, TepOapruu U KOJUICKIIUU TEIUIOTIOOUBHIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepeu, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJJIEKIIMH >KUBOTHBIX, OOUTAIOIIMUX B Pa3HBIX cpeaax,
repOapu ¥ KOJUIEKIIMM pAaCTEHUH M JKUBOTHBIX, OOJaJAOMIMX 4YepTaMu
IPUCTIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHUH JKU3HM, repbdapun u
KOJUIEKIIUU PACTEHHM M >KMBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3JIUYHBIX OMOTUUYECKUX B3aUMOJECHCTBUAX.

JlabopaTopnasi paGora «BbiBiIeHHUE NPUCTOCOOIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTopHasi paGora «BpIABICHHE NPUCIOCOOICHUNM OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPBD».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUN U3
pa3HbIX MECT OOMTaHUN.

Tema 8. Jko0y10rusi BU0B U NOIYJIAUH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOIYJISLHH. [Monynsiuust ~ kak
Ouonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, (PU3NYECKUX OApbepoB U
0CcOOEHHOCTE OMOJIOrMH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPhI
nonyjsuuid. OCHOBHBIE TIOKAa3aTeau NOMYJSLUUN: YHUCIEHHOCTb, IJIOTHOCTb,



BO3pPacCTHAasi M IIOJIOBas CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

DKoJioruyeckast cTpykrypa nomyisiuud. OUeHKa YUMCIEHHOCTH TOIYJISLHH.
JlnHamMuka nomysAnuu U e€ peryianud. buorndeckuil moTEeHIMan IOIYJIALMH.
MoaenupoBanve TMHAMUKHA TOMyIsiOuU. KpuBble pOCTa YHCIEHHOCTH MOIMYJISLIHH.
KpuBble BbDKHMBaHUS. Perynsnus YWCICHHOCTH MOMYJAIMA: poyib (PaKTOpOB,
3aBUCAILINX U HE 3aBUCSIINX OT IJIOTHOCTU. DKOJIOTHYECKUE CTPATETUU BUOB (- U
K-ctparerun).

[Tonsitue 00 sKkonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosormdyeckon Humm Jx .M. XatumHcona. Pa3Mmepsl skosiormueckon
Huiu. [loTeHnnanbHas U pealTn30BaHHAas HUILIU.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTernuy. JKOJOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEPHOCTH TIOBEJCHHUS W MUrpalMil >KUBOTHBIX. buonornueckue
VHBA3UU YyKEPOJAHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Hx. M. XaT4ynHCOH.

Tabnuipl U cxeMbl: «DKOJOTUYECKHUE XAPAKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBEHHAss  CTpyKTypa  HoOmyJsiqum», «Bo3pacTHble  NMHpaMHIbI
nonysanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH 3€MJIM  Pa3IuYHbIMHU
opranuzMamMmny», «Mojeib 3xkosiorndeckor Humu /x. M. XaTynHcoHay.

O6opynoBanue: repdapuu pacTeHHH, KOJJIEKIIMH KUBOTHBIX.

JlabopaTopnass pabora  «lIpucmocoOieHus ceMssH  pacTeHUH K
PACCETICHUIOY.

Tema 9. Jxosorust coodmecTB. IKOJIOTrHYeCKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3U MEXIy
OpraHu3MaMu B OHOIIEHO3E.

DkocucteMa kak OTKpbITasi cucrema (A. JIx. Tencnu). OyHKIIMOHAIbHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTHI, pPEIYLICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [1ouBsl U Wikl B 3kocucTemax. KpyroBopor BEwIEeCTB U MOTOK SHEPTUH
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTelnu  dAKOCUCTEMBl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUJIbI UUCET, OMOMACChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HampaBieHHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKLECCHM W UX TMPUYMHBL. AHTPONOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnmnmakcHnoe cooOmiectBo. bruopazHoo0Opasue u nmoiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbl 03ED U peK. DKocucmembl Mopeti U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHos. Paznuuns
MEXIy aHTPOIIOTEHHBIMH M MIPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [opojackas
bropa u ¢ayna. CuHaHTpomm3aius ToOpojacKoi ¢ayHsl. buonormdyeckoe wu
XO03SUCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponv kackadnoco 3ggexma u 8udo8-30upukamopos (Kirouesvix
6U008) 6 ynxkyuonuposanuu sxocucmem. IlepeHOC 3HEPrum U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, IOIYJISLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030eticmaus 3aepA3HeHUl pPA3HbIX munos Ha
cyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbI ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€UCMBUS.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOTEHHBIX YKOCUCTEM.

JleMoHCcCTpanuu
[Toptper: A. [Ix. Tencnn.
Tabmuet  u cxembl:  «CTpykTtypa  OuOIEHO3a»,  «DKOCHCTEMa

HIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IpYIIbl OPTAaHU3MOB B 3KOCUCTEME», «KpyroBOopoT BEIIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», «DKOJIOTHUECKasi MUPAMHIA YHCEID»,
«JKonoruyeckas nupamuyia OMOMacchly, «IKOJIOTHMUECKas MUpaMuia SHEPTrUmn»,
«ObpazoBanue Oonotay, «llepBuuHas cykueccus», «BoccTaHOBIICHHE Jieca MOCTe
noxapa», «9KocucTeMa 03epa», «ArporeHo3», «KpyroBopoT BEmIECTB U MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsr ypOboskocucTem.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uyydelia MTHIL U
3Bepe, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX paCTECHUM, aKBApUYyM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanue ypo03KOCUCTEMBD».

JlabopaTtopnass paGora «M3ydenne pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OHMOTEO1eHO03 (B TyOpaBy, Oepe3HsIK,
€JIbHUK, Ha CYXOJ0JIbHBIA UM MOMMEHHBIN JIyT, 03€pO, O0JIOTO)».

IKCKypcusi «DKCKypCUsl B arpo’KocucTeMy (Ha Moje WA B TEIIMYHOE
XO35UCTBO)».

Tema 10. buocdepa — riodanbHasi IKOCHUCTEMA

buocdepa — oOmiennanerapHas 000J0YKa 3€MJIM, T/€ CYIIECTBYET WIH
CyIIIECTBOBaJIa XKW3Hb. PazBuTHe npeacTaBieHuii o oumochepe B Tpyaax J. 3rocca.



Yuenue B. U. Bepuaackoro o 6mocdepe. Obnactu 6mocheps! u e€ cocras. XKuboe
BEIECTBO Ouochepsl U ero PyHKIUY.

3aKOHOMEpPHOCTHU cyllecTBOBaHusA Ouocdepnl. OcodeHHOCTH Onocdepsl Kak
rJ1I00aIbHOM 3KOCcUCTEMBI. J[MHamMudeckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEILIECTB U OMOT€OXMMHUYECKUE LUKIBI (Yriaepoja, a3ota). PUTMUYHOCTD SIBIEHUN
B Onocdepe.

3oHabHOCTE OmoOchepnl. Ilonarue o Omome. OCHOBHBIC OHOMBI CYIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHBIE U ITUPOKOJIMCTBEHHBIE JIeCa, CTENH, CABAHHBI,
MyCTBIHU, TPOMTUYECKHE JIeCa, BRICOKOTOPhs. KiuMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa 1 (yHKIIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHANA |
onochepHbIX QyHKIIHA.

JleMoHCcTpanuu

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

Tabmubr 1 cxemsl: «l'eochepsr 3emnm», «KpyroBopoTr azora B HpHUPOIEY,
«KpyroBopor yrnepoga B mpupone», «KpyroBopor Kuciopoga B IpPUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe OMOMBI cymny, «Knumatudeckue
nosica 3emnm», «TyHapay», «Takra», «Cmemannsiil gec», «IIMpoKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlyctoiHsay, « Tponnueckuii gecy.

O6opynoBaHue: repoapuu pacTEHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YUestoBek U OKpyxkaroIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YelloBeKa Ha
ouochepy. 3arpszHeHue BO3AyIIHOW cpenasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiumMara.

AHTpOIIOr€HHOE BO3/CIICTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENIBHOTO W KUBOTHOrO MHpa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbI IPUPOJIBI.
Kpacupie kHuru. Ocobo oxpansembie npupogansie Tepputopun (OOIIT).
boranndeckue caipl ¥ 300J10THUECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSl UYEJIOBEUECTBA U IMPUPOIBI.
PanronanpHO€ ~ MPUPONOMOIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emau. OOmmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TIOCIEICTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTUS OMACHBIX TEXHOTEHHBIX
nporneccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocoepezarowel u
KOHKYPEeHmMOocCnocooHou snepeemuxe. buonoeuueckoe pasnoobpazue u buopecypcoi.
Hayuonanouvie ungopmayuonnvle cucmemsl, obecneuugaroujue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX U008 U dkocucmem. (OcHoOBbI



sKopeadbuIumayuu dKocucmem U cnocooos 60pvOLl ¢ OUONOBDENHCOCHUSMU.
Pexoncmpyryus mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmublt W cxembl:  «3arps3HeHHe  atMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpsisHeHne mouBb», «llapHukoBeiii  3ddekT»y, «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY, «MOJENIN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX PACTCHHA M KUBOTHBIX KpacHoit
kHuru Poccurickont @enepannu, KpacHOM KHUTH pETHOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OoOy4arolmuUMHUCsl TMPOrpaMM CpeAaHero oOmiero o0pa3oBaHUs: JIUYHOCTHEIE,
METAaNpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 1O OUOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
IPAKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CaMOONpPEACNICHUIO, Haiuuyue momugayuu K OOy4eHUIO  OWOJOTHH,
yeleHanpagienHoe passumue BHYTPEHHUX YOEKIECHUW JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPAIUIUN DPA3BUTHUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAaHOBKAaMH, IPUCYLUIUMU CHUCTEME
OnoJornyeckoro  oOpa3oOBaHUs, Haluyue  NPABOCO3HAHUA  IKOJOTUYECKON
KYJBTYPbl, CHOCOOHOCMU CMABUMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTIOCTUTAIOTCS
B CJMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUM C
TPAIUIIMOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, TPUHATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJCHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
caMOpa3BUTHUS, pa3BUTHS BHYTPEHHEH MO3UUUU JIMYHOCTH, MNAaTPUOTH3MA U
YBOKCHHS K 3aKOHY W IMPABOIOPSIKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCEPEKHOr0 OTHOUICHUS K KYJIbTYPHOMY HACJEAUI0 U
TPAAUIHASAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, MpUpPOJIE U
OKpYXaroUIEn cpee.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMMO3UIIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
ONbITA W OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HAaIpaBICHUN
BOCIIUTATEJILHOM JICSITEIHbHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOMIEeToCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOIOPSAIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEITEIBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH ¢ Pa3HBIMH YOSKICHUSIMH, KYIbTYPHBIMH IICHHOCTSIMHU U
COIIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, MO3HABATENbHBIX W HCCIEAOBATENBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOILICEHHSI K MHEHHUIO OIIMOHEHTOB MpHU OOCYXJEHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €SI TETbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IIE€pPE]
PonuHou, ropmpoctu 3a CBOM Kpau, CBOO PoauHy, CBOM S3bIK U KYJIbTYpY,
MPONLIOE ¥ HACTOSIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K NMPUPOJTHOMY HACIIECINIO U MaMSITHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWMOJIOTHHM, TMOHUMAHHS 3HAYCHUS OWOJIOTUM B TIO3HAHWK 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTRA;

unenHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY>KeHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONUYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJUTENISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS IIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusMu HapooB Poccuu;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl SCTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;

IMIOHUMAHUE YMOLIMOHAIBHOT'O BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnutaHusi, GOPpMHUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOTO 0JIAroNmoJIyuns:

MOHUMAHWE M peaau3alus 37J0pOBOTO W 0Oe30macHoro ooOpasa KU3HU
(3mopoBO€  TUTaHUE, COOJIOJICHHE TUTMEHWYECKUX TMPaBUI U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA U OT/AbIXa, peryspHas duznueckas
aKTUBHOCTbH), OEpEekKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUYECKOMY U TICUXHUYECKOMY 3/10POBBIO;

MOHMMAHUE 1IEHHOCTH TNPaBUJ HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IIECHHOCTH MacTepCTBa, TPYAOIIOOUE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpaBJIeHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHSATH TaKylO JEATEeIbHOCTD;

WHTEpEC K pa3iMuHbIM cdepam MpodecCHOHATbHON JeATebHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud U Peau30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0 M C€aMOOOpa3OBaHHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIeCO00pa3HOE OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYXarUIEN CPEIbL;

OCO3HAaHHE TJI00ATBHOTO XapaKkTepa JKOJOTMYECKHX MpoOJjeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MpUOOpETaeMble MNPU HU3YYECHUU OHOJIOTHH
3HAHMST M YMEHUS TMpPU PEIICHUH Npo0JieM, CBSA3aHHBIX C PalMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIOJICHHE  TpaBWJ  TOBEJEHUS B TIPUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JCHCTBUN, MPUHOCAUIUX Bpel  OKpYKarolieu
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX ICHUCTBUN U MPEIOTBPAILIATh UX;



HAJIMYUE Pa3BUTOTO SKOJIOTMUECKOrO MBIIUIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OTIbITa JeSITeIbHOCTH HKOJIOTUYECKOM HalpaBJIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBAaThbCS MMH B TO3HABATEIbHOW, KOMMYHUKATHBHOW WM COLMAJIHHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JAEATEIHHOCTH SKOJOTUIECKON
HaNpaBJIEeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MIO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHUAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W UYWTATENIbCKOW KYyJIbTYphl KaK CpPEICTBa
B3aMMOJECHCTBHS MKy JIOAbMH U MO3HAHUS MUPA;

NMOHUMAaHUE CHenuPUKU OHOJOTUM KaK HAyKd, OCO3HAHUA €€ pOoJu B
(GbopMHpPOBaHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU 1IEIOCTHOTO
NPEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YeJIOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pEeHIeHHH NpodiIeM
COXpPaHEHUsI IPUPOJITHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJOTUU AJII COBPEMEHHOW LMBHIM3AINU:
o0ecrieueHrs: HOBOTO YpPOBHS Pa3BUTHUA MEIULMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PECypcHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYeCTBa, MOUCKA MyTeH BBIXOAA W3 INIOOATBHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecrieueHusi  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHAIHLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJNYYCHHH OWOJIOTMYECKUX 3HAHUM B IENSIX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAJIILHON TPaMOTHOCTH OOydYarommxcs, GopMupyeMoi
pU U3y4YEeHUU OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJy4yaeMmble 3HaHHs /JIs aHajiu3a u
OOBSICHEHUSI SIBICHUI OKPYXAlOIIero MUpa M MPOUCXOISAIINUX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE Hay4dHbIX (AKTOB U
UMEIOUINXCS JaHHBIX C LEJbIO MOTYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO MCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS IS
petieHust IpoOsieM B PeaTbHBIX )KMU3HEHHBIX CUTYAIINX;

OCO3HAaHUE ILIEHHOCTH HAYYHOW MAESITEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO M UCCIIE0BATENbCKYIO IEATENbHOCTh MHAUBUIYaJIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTb K  HENpEephIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUIO, K AaKTHUBHOMY TOJYYEHHUIO HOBBIX 3HaHWN 1o Ouonornu B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTAMHU.



METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus
BKJIIOYAIOT: 3HAuyuUMble I (OPMUPOBAHUS MHUPOBO33PEHHS OOyHarOUIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXKMIPEIMETHBIC) OOIICHAYYHbIE MOHSTHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKY METOJO0B TO3HAHUS,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTus, SBJICHHE, TPOIECC,
CHUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHUE,  HAONIOJICHHE,  WU3MEpPEHHUE, OKCIEPUMEHT U  JApYyrue);
yHUBEpCaNbHbIC Yy4eOHBbIC JeWCTBHUS (TO3HABAaTENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), obecrieunBaroIIe dbopmupoBanue (YyHKITMOHATBLHON
IPaMOTHOCTH ¥  COITMAIBHOW KOMIICTCHIIMM OOYyYalomuxcs; CIIOCOOHOCTh
o0yJaronmxcs UCTIOTIb30BaTh OCBOCHHBIE MEXIUCIIUTUTMHAPHBIC,

MHUPOBO33pEHUYECKHE 3HAHWS W YHUBEpPCaJbHbIE y4eOHBIE JCUCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTUKE.

B pesynprare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpPEIHETO OOIIETro
oOpa3zoBaHus y oOywatomierocs OyayT cHOpPMHUPOBAaHBI I[TO3HABATEIbHbBIE
YHUBEpCAIbHBIC YUeOHbIE JEHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
JNEUCTBUS, PETYyJATHUBHBIE YHUBEPCAIbHbIE YyueOHbIC [EUCTBUS, COBMECTHAs
JEATEeIbHOCTb.

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHMSI MPOTPAMMbl CPEIHET0 OOIIETro
00pa3oBaHUs JIOJKHBI OTPAXKaTh:

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEILHBIMU
NefCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOATENLHO  (OPMYIHPOBATH W aKTyaIM3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MNPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHMU S, Kilaccupukauu, o000IIEHUs), PACKPbIBATh CMBICI
OMOJIOTMYECKUX MOHSATUN (BBIACNATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3M C JIDYTUMU MOHSATUSIMH);

OMpEeNeNATh LeNUu JACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MMOCTABICHHBIMHU IEJISIMU;

WCITIOJIB30BATh OMOJIOTUYECKUE TTOHATHUS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUIN
YKUBOU ITPUPOIBI;

CTPOUTH JIOTUYECKHE pPACCYXICHUS (MHIYKTUBHbIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B pacCcMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BBIBObI U 3aKJIFOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpeacTBa TUISt MpeCTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHWUW B M3YyYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaKkK€  MPOTUBOPEUYUMH  pa3HOTO  pOJA,  BBISIBJIEHHBIX B Pa3iIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHHUS MPOOJEMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCA
MaTepUalIbHbIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUIN NEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHIMIOJIHATH pabOTy B  YCJIOBHUSIX  PEaIbHOTO,
BUPTYaAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHUSI;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPYU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEA0BATEIbCKHE AeiCTBUS:

BJIAJICTh HABBIKAMH yUe€OHO-MCCIIEOBATEIILCKON U MMPOCKTHOM JESITEIIbHOCTH,
HAaBBIKAMHM  paspelieHusi MnpoodiieM, CHOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOUCKY METOOB PELICHUs PAKTUYECKUX 3a]1a4, MPUMEHEHHUIO
Pa3IUYHBIX METOJO0B MO3HAHMS;

UCIIOJIb30BaTh PA3JIUYHBIE BUJIBI JICSITEIBHOCTH 1O TOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEPIpeTalHH, MNPeoOpa3oBaHUI0 M NPUMEHEHUIO B Yy4eOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIN THUIT MBIIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEM,
KJIFOYEBBIMU MOHATUAMU U METOJIAMH;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOMU
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

BBISIBIISITh [IPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJIsl J10Ka3aTeNbCTBa
CBOUX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEIICHNUS,

aHAJTU3UPOBATh TMOJYyYEHHBIE B XOJE€ pEUICHUS 3aJaud pPe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3BMEHEHHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATh TPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LEJIEHANPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
JeCTBUS B TPOPECCUOHANBHYIO CPELLy;

YMETh TIEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYI0 W MPAKTUYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTAaTh HOBBIC WJICH, MpeajiaraTh OPUTMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(POpMAIUU (TEKCTEe Yy4eOHOTo
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEpaType, OHOJOTMYECKUX CIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3zax MaHHBIX, B VHTepHETE), aHaIM3UPOBATH



UHGOPMALIMIO PA3IUYHBIX BUJOB U (POPM IpeICTaBICHUs, KpUTHUECKH OLIEHUBAThH
€€ JT0CTOBEPHOCTh U HENTPOTUBOPEYUBOCTb;

(bopMyIUpPOBATh 3alpPOChl U MPUMEHSTH PA3NIMUYHBIE METOJIbI MPU TOUCKE U
otbope Ouonorndeckoi MHMOpMaIK, HEOOXOAUMOM IJisi BHITIOJTHEHUS YYEOHBIX
3aJ1ay;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU, COBEPLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCITOJIb30BAHUS Pa3JIMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  (GOpMY  MpPEACTABICHUS
Oounonornyeckod uHpopmanuu (cxeMbl, rpauKu, TUarpaMMsbl, TaOIHIbI, PUCYHKH
" Ipyroe);

UCIIOJb30BaTh HAy4yHBIM fA3BIK B KadecTBe CpeAcTBa MNpu paboTe ¢
Ouonornueckoil uMH(popMauuen: NPUMEHATh XUMHUYECKHEe, (u3nueckue WU
MaTeMaTUYeCKUe 3HaKW W CUMBOJBL, (OpMYyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W INpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpPEACTBA
HarJIsAIHOCTH;

BJIaJ€Th  HABbIKAMU  pAclO3HABaHMS M 3aIlUUTBl  MHPOpMALUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1eCTBHAMM:

1) oOmenme:

OCYILECTBISATh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBATh
B JIMAJIOTE WJIM JUCKYCCHM IO CYILIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCUTENIBHO BBINOJIHEHMS MpejiaraeMon
3aJlay, YYUTBIBATh MHTEPECHl U COTJACOBAHHOCTH MO3MIMHI JIPYTUX YYaCTHUKOB
JIMAJIora WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOLICHHsS, MOHUMAaTh 3HAYCHHE
COLMAIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaluH,
YMETh CMATYATh KOH(PJIUKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIOCOOAMHU OOILIEHHS M B3aUMOJEWUCTBHS, NOHUMATh
HaMEpPEHUs PYTUX JIIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU popme HopMyIupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOXO TOYKY 3PEHHsI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAA 1€ TeJIbHOCTD:

NOHUMATh M HMCHOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WUHAUBUIYAJIBHON
paboThI U pelIeHUH OUOIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBbIX (HOPM B3aUMOJEHCTBUS MPU PEeIICHUH Y4eOHOM 3a1auu;

BBIOMpPATh TEMATHKy U METOJAbl COBMECTHBIX JIEUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KAKJIOT0 YJIEHA KOJIEKTUBA;



NPUHUMATh €M COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JIEUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABIATH IUIAH JCHUCTBUH,
pacnpenensaTh poiau ¢ YY4ETOM MHEHMM YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE IIPOEKTHI, OLEHHBAaTh HUJEHU C TO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUUMOCTH;

OCYUIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE IMOBEJCHUE B PA3IUUYHBIX
CUTYaLMSIX, IPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

OBJiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS [UIsl BBISBICHUA NpoOJIeM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JEHCTBHUSIX M IOCTYIKaxX MO OTHOUIEHHUIO K JKHBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYIECTBIISATh MO3HABATEIbHYIO JAESITEIbHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa30oBaTEIbHON
NEATENbHOCTH U KU3HEHHBIX CUTYALIMSIX;

CaMOCTOAATEJIBHO  COCTABJIITH IUIAH PELICHHS NpoOJIeMBl €  YYETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPENIOYTCHHI;

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

pacIIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYyIULUU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OIIEHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHOM  pe(JeKcHud KaK  OCO3HaHMS
COBEpIIAEMBIX JIEUCTBHM M MBICIUTENbHBIX MPOLECCOB, UX PpE3YyJIbTaTOB U
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI PEQIICKCUU ISl OIEHKH CUTYyalluu, BBIOOpa
BEPHOI'O PEILICHHUS;

yMETh OLEHUBATh PHUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUA MO HX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX NPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MTO3ULUU IPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble peE3yNbTaThl OCBOCHHS COJEPXKAHHS Y4eOHOro mpeaMera
«buonoruss» Ha yrIyOJIEHHOM YpPOBHE OpPUCHTHUPOBaHBI Ha oOecleueHue
npopuapHOro  o0yueHust  oOydaronuxcss — Ouosoruu. OHM  BKIIIOYAIOT:
cneruuyecKkue sl OMOJIOTUN HAYYHBIC 3HAHUS, YMEHUS U CITOCOOBI ACHCTBUH 1O
OCBOCHUIO, UHTEPIIPETALMU U MPEOOPa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX XU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynbTarThl MPEICTABIEHBI IO
rojiamMm U3y4eHUs.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 10
Kaacce JOMKHbI OTPAXaTh:

chOpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OUOJOTHU B CHCTEME
€CTECTBEHHBIX HAayK, B (JOPMHPOBAHUU €CTECTBEHHO-HAYyYHON KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI U  PEIICHUH MpoOJieM  palMOHAILHOIO
MPUPOJIONIONB30BaHUs, O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMO0JIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONIMe OMOJIOTHYECKUE TEPMHUHBI U TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTa0o0JIu3M, TOMEOCTa3, CaMOpPETYJISIUs, CaMOBOCIIPOU3BECHNUE,
HACJIEJICTBEHHOCTh, U3MEHUYMUBOCTh, POCT U PA3BUTHE), OMOJIOTHYECKUE TEOPUU
(xnerounas teopus T. [lIanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi TeOpust
HacienctBeHHoctu T. Moprana), yuenuss (H. W. BaBwioBa — o 1neHTpax
MHOT0oOOpa3usi M TNPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pPAacTeHUM),  3aKOHBI
(erHOOOpa3usi MOTOMKOB IEPBOrO TMOKOJICHUS, PACIICIUICHUS, YUCTOTHl TaMer,
HE3aBUCUMOro HacienoBaHuss 1. Mengens, TOMOJIOTUYECKHX PSAIOB B
HACJIEICTBEHHOMN U3MEHYMBOCTH H. . Basunoga), MIPUHLIATIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAy4YHOTO MO3HAHUA, HUCIOJIb3yEMBIX B
OMOJIOTMYECKUX HUCCIAEOBAHUSX IKUBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHUE,
HaO0JII0/IEHHE, SKCIIEPUMEHT);



yMEHHUE BBIICNATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIC
OakTepwii, rpuOOB, paCTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB M CHCTEM
OpraHOB pACTEHWUW, >KUBOTHBIX, YEJIOBEKa, IIPOIIECCOB IKU3HEACITEIHHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKHIX
MPOLIECCOB: OOMEHa BEIIECTB (METab0IM3M), PEBPAILEHUS SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTepOTPOGHOTO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, MEi03a, TaMeTOTeHe3a, YMOPHUOTEHEe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
pa3MHOXEHUS,  WHAWNBUAYAIBHOTO  pPa3BUTHA  OpraHu3mMa  (OHTOTEHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXIy OpraHOWJIAMH KIETKH U HX
GYHKIIUSAMHU, CTPOCHHWEM KJIETOK pa3HbIX TKaHEH W WX (QYHKIHSIMH, MEXIY
OpraHaMd W CHCTEMaM{ OPTraHOB y PACTCHMIA, XKMBOTHBIX U YEJOBEKAa M HUX
GYyHKIASIMH, MEXIYy CHCTEMaMH OPTraHOB M WX (DYHKIUSAMH, MEXKIY 3TallaMH
oOMEHa BEIIECTB, ATAallaMH KJIETOYHOTO ITMKJIA U KU3HEHHBIX IUKJIOB OPTAaHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM U (PEHOTUIIOM, (EHOTHIIOM U
(dbaxkTOopamMu cpeibl OOUTaHUS;

YMEHUE BBISBJIATH OTIUYHUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JUUIS JOKa3aTeIhCTBA POJCTBA OPTaHM3MOB PAa3HBIX
CHUCTEMAaTHICCKUX TPy,

yYMEHHE peniath ONOJIOTHYECKUE 3a/1a4H, BBISBISATH IPHUNHHO-CIICICTBEHHBIC
CBSI3M MKy UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SBJICHUSMH, JIETIaTh
BBIBOJIBI ¥ IPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M TpaKTUYeCKHe paboThl, COOII0ATh
MpaBUJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh WX OSKCIECPUMEHTATbHBIMU
cpencrtBamu, GOPMYIUPYS IEJb WCCICIOBAHUS, AHATU3UPOBATH IOTYUYEHHBIC
pE3yNbTAThI U JIeNIaTh BHIBOIBL;

yMEHHE Y4YacTBOBAaTh B y4eOHO-HCCIIEIOBATEIHCKON paboTe MO OHMOJIOTHH,
HKOJIOTUU W MEJIMIIMHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  TOJY4YEHHBIE  PE3yNbTaThl HA  YUYEHHUYECKHX

KOH(epeHUHUsX;
YMEHUE OLICHHBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  OuosorMd M MEAUIMHBI  (KJIOHMpPOBaHHE,  HCKYCCTBEHHOE

OIJIOJJOTBOPEHME, HAIPABIEHHOE W3MEHEHHE T'€HOMa M CO3JaHHE TPaHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied mnpodeccunoHaIbHON
NEeATEeNHLHOCTH B 00JacTH OMOJOTHHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJILCKOTO XO3SIMCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YINIyOIsITh MO3HABATEIbHBIN
MHTEpEC, HAIIPABJIEHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccuu u
MPOJIOJDKEHNE  OMOJIOTHYECKOTOo  00pa3oBaHMsl B OpPraHU3AIUSAX — CPEIHETO
po¢eCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

[IpenmeTHbBIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 11
K1acce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTHUHBI MHpA, B MO3HAHHM 3aKOHOB MPUPOJABl M PEIICHHH SKOJIOTMYECKUX
npoOJeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHATIBLHOTO
PUPOAOIIOIL30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOILEHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJAJE€ POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIAJIETh CHUCTEMOW OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpEJENCHUs] U TOHUMAHUE CYIIHOCTH OCHOBOIIOJIATAIOIMIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, PKOCUCTeMa, Ouocdepa), OHONOrHUYECKUE TEOPUHU
(aBommoniuonHast Teopust Y. JlapBuHa, CUHTETHUECKAs TEOPHUS SBOJIIOIUHN), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx u HanpasieHusx 3Bontounu, B.U. BepHnaackoro — o
ouocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus [[x. Xapaum m B. BaiinGepra,
3apoabiieBoro cxoxacrea K. M. bopa), nmpaBuna (munumyma HO. JluOuxa,
HKOJIOTHYECKON MHUpaMHIbl SHEpruu), runore3nl (runoresa «mupa PHK» V.
['unGepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  IO3HAHWUS,
UCIOJIb3yEeMBbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, u3MepeHue, HaOIIOJCHHE, YKCIIEPUMEHT), CIOocO0aMu BBISBICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MPUPOJIE;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKU: BHUJAOB, OHOTE€OLIEHO30B,
DKOCHCTEM M Omochepbl, CTaOWUIU3UPYIOIIETO, IBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO otbopa, aJJIONATPUYECKOTO u CUMIIaTPUYECKOTO
BUI000pa30BaHus, BIUSHUS JBIKYIIUX CHJI SBOJIOIMK HA TEHO(OH]I TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeOBaHUsI HaIllpaBICHUMN
ABOJIIOIINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBS3M MEXY IMPOLECCAMU SBOJIOINH,
JBIKYIIMMH CHJIAMHU aHTPONOre€He3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OpTaHU3MOB;

YMEHHME  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cCpene oOWTaHws, aOMOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOIE€HHBIX U3MEHEHUM B AKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapPTYMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTENbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTAHMSI, EAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHUS MHOTrooOpasusi BHJIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTh OMOJOTUYECKUE 3341, BHISIBISITH TPUUUHHO-CIICICTBEHHBIC
CBSI3M MKy UCCIICTYEMBIMU OMOJOTHYECKUMH MPOIIECCAMU U SBJICHUSMH, JIEIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATH JIA0OpAaTOpHBIE W TpaKTUYECKHe paboThl, COOII0IAThH
IpaBuiIa Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPSITh HX OKCHEPUMEHTAIbHBIMU
cpeacTBamu, (QOpMYyIUpys 1eJdb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIE
pE3yNbTATHI U I€TIaTh BHIBOIBL;

yMEHHE Y4YacTBOBAaTh B y4e€OHO-HCCIIENOBATEIHCKON padoTe Mo OHOJIOTHH,
HKOJIOTUU W MEJMILMHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATh  TOJYYCHHBIC  PE3yJbTaThl HAa  yYCHHYECKHX
KOH(epeHUusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUSIX U CHOCO0axX MpeaoTBpaIieHUs
ri1o0aabHbIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOp OyAyied npodeccunoHanbHOU
NEATETHHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETCPUHAPHUH, CEIHCKOTO XO3SAWCTBA, MHUIIEBON
MIPOMBIIIUICHHOCTH, YIIyONATh TO3HABATENbHBI WHTEpPEC, HaIpaBIEHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MNPOAOIIKEHUE
OMOJIOTMYECKOT0 00pa30oBaHUs B OPraHU3ALUAX CPEAHEro MPOPECCHOHAIBHOIO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (un¢posbie)
Ne i/m Kourpoabnbsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI pecypesI
1 buonorus kak Hayka
2 JKuBbIE CHCTEMBI I X U3yUYEHUE 1
3 buonorus knetku 0.5
4 XumMuyeckass OpraHu3arus KIETKH 10 1 1
5 Crpoenue 1 QyHKIIMH KIETKA 8 1 2
6 OOMeH BelleCTB U MPEBPAIllEHUE SJHEPTUU B 9 1 |
KIIETKE
7 Hacnencrennas napopmanus u 9 0.5
peanuzanys €€ B KIETKe
JKu3HEeHHBIN IUKIT KIETKU 6 1 1
Ctpoenue u GyHKIIUHA OPTaHU3MOB 17 1 1.5
10 Pa3mHOX€EHME U pa3BUTUE OPraHU3MOB 8 1 1.5
1 I'eneTnka — HayKa O HACIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTHU 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1 1
16 buoTtexHoIOTHS M CHHTETHYECKasT OMOJIOTHS 4 1
17 Pe3epBHOE Bpems 1




OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10

13



11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3ieioB U TeM (un¢possbie)
Ne i/m Kourpoabnbsie IIpakTHyeckue
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apoXk/IeHHE U PA3BUTHE 3BOJIFOIMOHHBIX 4
NpeJCTaBICHUN B OMOIOTHH
MuKpO3BOIIONNS U €€ PE3yIbTaThl 14 2
MakposBontonus U €€ pe3yJbTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emiie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOTEHES 10 1
DKOJI0rusl — HayKa O B3aUMOOTHOILIEHUSIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpeon
Opranu3mel B cpefia OOUTaHUS 1.5
DKOJ0rUs BUAOB U HOMYJISALUNA 0.5
DKousiorusi coo0IIecTB. DKOJIOTHIECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rnobanbHast skocuctema
11 UYenoBek U OKpysKarolas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5






HNOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nudposeie
n/n Tema ypoxa Bcero Kontporbuvte  Hparxririeckie u3ydyeHusi oOpa3oBaTeJibHbIE
padoThbI padoTbI pecypesI

buonorus kak KOMIUIEKCHAsI HayKa U Kak |

9acTh COBPEMEHHOTO O0IIeCcTBa

JKuBble cucTeMbl U UX CBOMCTBA 1

YpoBHEBast OpraHU3aIus )KHBBIX CHCTEM 1

HcTopust OTKPBITHS U U3YYEHUS KIIETKU.

Knerounas teopust. CraproBas 1 1

KOHTPOJIbHAs paboTa

MeTo/1bl MOJIEKYISIPHOM U KJIIETOYHOH

ouonorun. [IpakTnueckas pabora

«3yueHne MEeToI0B KIETOYHOU OMOJIOTHI 1 0.5

(xpomarorpadusi, s1exTpodopes, '

muddepeHnuanbHoe eHTpudyrupoBaHue,

[11IP)»

XHWMHUYECKUH COCTAB KIETKU 1

MuHepanbHbIe BEIIeCTBa KIIETKH, UX i

Ouonoruyeckas pojib

Opranuydeckrie BEeIIeCTBa KJISTKU — OeJKH.

JlaboparopHnas pabota «O0Hapy)KeHHE 1 0.5

OEJIKOB C IIOMOIIIBI0 KAaYeCTBEHHBIX
peaxkuuiny

CoiicTBa, Kaccupukanys u GyHKIUU 1



10

0€eIKOB

OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHU —
YTJIICBOAbL

11

OpFaHI/I‘IeCKI/Ie BCIICCTBA KIICTKH —
JIUITUABI

12

Hyxkneunossie kucnorsl. [JHK n PHK.
JlabopaTtopnast pabota «MccnenoBanue
HYKJIEMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3TUYHBIX OPTaHU3MOBY

0.5

13

14

Crpoenue u pynkiun ATO. [pyrue
nykineosuarpudocparsl (HTD)

CexBenupoBanue JIHK. Meroabt

T€HOMMKH, TPAHCKPUIITOMUKHU, IIPOTEOMUKHU

15

MeTtobl CTPYKTYpHOM
o6uonorun. KontponsHas pabora

16

17

18

19

20

Tune! knerok. [IpokapuoTnueckas KieTka

CrtpoeHue 3yKapuOTHYECKON KIETKH.

[TpakTuyeckas padora «/3ydyenue cBoicTB

KJIETOYHOM MEMOpPaHbD»
[ToBepXHOCTHBIN anmapaT KJIETKU

OnHoMeMOpaHHbIE OPraHOU/IbI KJIETKH.
IIpakTnueckas padora «3yuenue

ABWXKCHUA HUTOINIA3MbI B PaACTUTCIIbHBIX

KJIICTKax»

HOJ’IyaBTOHOMHI)Ie OpraHonJabl KJICTKH:

MUTOXOHJIpUH, TIacTU 6. JJabopaTtopHas

pabota «MccrenoBanue mia3Monm3a u

ACIIIa3MOJIN3a B PACTUTCIIbHBIX KJICTKAX)

0.5

0.5

0.5



21

22

HemeMmOpanHbie opraHou/Ibl KIETKU

Crpoenue u Qynkuuu ssapa. KontponbHas
pabota

23

CpaBHUTENbHAs XapaKTEPHCTHKA KIETOK
sykapHot. JlabopaTopHas padora
«3yueHne cTpoeHus KIETOK Pa3InIHbIX
OpPraHu3MOB»

0.5

24

25

AcCUMUISIIIAS U JUCCUMMIISALIUS — JIBE
CTOpOHBI MeTabonu3Ma. Tursl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHne kaTaaIuTU4ECKOM aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTtasa3bl)»

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabonu3Ma. JlabopaTopHas
pabota «M3yuyeHnue GpepMeHTaTUBHOTO
pacuieIuIeHHs IEPOKCHUIA BOJOPOa B
PaCTUTEIbHBIX U )KUBOTHBIX KJIETKaX»

0.5

26
27
28

29

30

31

benku-akTuBaTOpH! U OEIKU-UHTUOUTOPHI
ABTOTpOQHBIN THII OOMEHA BELLIECTB
dortocuHTE3

XemocuHnres. JJaboparopnas pabota
«CpaBHeHue nporieccoB GpoTocuHTE3a U
XEMOCHHTE3a»

AHa’poOHbIe opraHu3Mbl. Busibl OposkeHus.

JlabopaTtopnast pabota «CpaBHEeHHE
MIPOIIECCOB OPOKECHUS U TBIXAHUSD)

AspoOHBIE OpraHNU3MBbl. DTarbl

0.5



SHEPreTHYecKoro ooMeHa

DHeprust MeMOpPaHHOTO T'PaJHEeHTA
npoToHOB. Cunte3 AT®: pabora

32 npotoHHoN AT®-cunTa3el KonTpoiabHas 1
pabota
33 Peakiyn MaTpuyHOTO CUHTE3a 1
34 Tpanckpunuus — marpuunslii cuate3 PHK 1
35 Tpancnsiuus u e€ 3Tamnbl 1
16 KonupoBanue amunokucinot. Poib |
prubocoM B OMOCHHTE3E OenKa
37 Opranuzanus reHoma y mpoKapuoT u |
3YKapuoT
38 MonekynspHble MEXaHU3MBbI SKCITPECCUT |
T€HOB Y 3YKapuOT
Bupycbl — HekseTouHbIe (OPMBI KUZHU U
39 obnuraTHbIe TTapa3uThl. [IpakTHyeckas 1 0.5
pabota «Cozianue MOJIeNId BUPYCay
40 BupycHrble 3a0601eBaHus yel0BeKa, |
YKUBOTHBIX, PACTCHHI
41 HanotexHonoruu B OMONOTHH U MEIUIIMHE 1
42 JKU3HEHHBIN IIUKIT KIIETKHA 1
43 Matpuunstii cunre3 JHK 1
Xpomocomsl. JITaboparopHas pabota
44 «M3yyeHre XxpoMOCOM Ha FOTOBBIX 1 0.5
MHUKpOIpenapaTax»
45 Jlenenune KIETKH — MHUTO3 1
46 Tuns! k1etok. KapuokuHes 1 LUTOKUHES. 1 0.5



Jlabopartopnast pabora «HaGmronenue
MUTO3a B KJIIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpPETapaTax)»

PGFYJIﬂIII/Iﬂ KHU3HCHHOI'O IMKJIa KJICTOK.

47 [IpomexxyTo4HOE TeCTUpPOBaHUE

48 Opranusm Kak €IMHOE 11eJ10€e

49 Txanu pacrenuii. JlabopaTopHas pabora 0.5
«3yueHne TKaHeW pacTeHU» '
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «/3y4ueHne TkaHen 0.5
KUBOTHBIX)»
Opranbl. Cucremsl opraHos. JlaboparopHas

51 pabota «M3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena OpraHu3MoB

53 JIBu>KeHHE OpraHU3MOB

54 IInuranue opranu3smMoB

55 ITuTaHne no3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB

57 JIbIXaHu€e MO3BOHOYHBIX JKUBOTHBIX U
YeJI0BEKa

58 TpancnopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas cuctema no3BOHOYHBIX
KUBOTHBIX U YEJIOBEKA

60 Brinenenue y opranu3smoB

61 3amuTa y OpraHu3MoB



62

NMMmyHHas cuctema 4enoBeka

PasgpaxkumocTs u perymnsanus y

63
OpraHU3MOB
['yMopanbHas perymisus 1 SHAOKpUHHAS
64 CUCTEMa )KUBOTHBIX U
yenoBeka.KontponbHas pabota
65 @OopMBI pa3MHOKEHUSI OPraHU3MOB
66 ITonoBoe pa3MHOKEHNE
67 Metio3
I"ameTorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JJaboparopnast pabota 0.5
«M3yueHne cTpoeHUs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKpOTIpErapaTax»
69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTCHE3
70 3akJiajika OpraHoB M TKaHEH U3
3apO/IbIIIEBHIX JUCTKOB
PocT u pa3BuTHE JKUBOTHBIX.
71 JlabopaTtopHnast pabota «BrlisiBiieHne 0.5
MIPU3HAKOB CXOJCTBA 3apO/bIIIeH
MTO3BOHOYHBIX KUBOTHBIX)
Pa3sMHOKEHME U pa3BUTHE PACTCHUM.
72 JlabopaTtopnast pabota «CTpoeHue opraHoB 0.5
Pa3MHOXKEHHUS BBICIIUX PAaCTCHUID)
Kontponbnas padora.lcropust
73 CTaHOBJICHHS M Pa3BUTHUSI TCHETUKH KaK
HayKH
74 OCHOBHBIC TIOHSTUS U CUMBOJIbI TCHETHUKH. 0.5



JlabopaTtopnast pabota «Jpo3zoduia kak
00BEKT TCHETUUECKUX UCCIICIOBAHUIN
3aKOHOMEPHOCTH HACIEAOBaHUS
pu3HaKoB. MoHOruOpuHOE

75 ckpenmuBanue. [Ipaktuueckas pabora 1 0.5
"N3yueHue pe3ynbTaToB MOHOTHUOPUIHOTO
CKpeNIMBaHus y Apo30¢uisr"
76 [{utonoruvyeckre OCHOBBI MOHOTHOPHUIHOTO )
CKpeIMBaHUS
77 AHanusupyrolee ckpemuBanue. Hermonnoe |
JOMUHUPOBAHKE
JlurubpugHoe CKpelrBaHue.
73 [TpakTrueckas padota «M3ydenue 1 0.5
PE3yNbTAaTOB TUTHOPUAHOTO CKPEIIMBAHUS '
Y IpO30(HITBI»
79 [{utonoruvyeckrne OCHOBBI TUTHOPUTHOTO 1
CKpEeLIMBaHUs
80 CueruieHHOE Hacle0BaHUE TPU3HAKOB 1
81 XpOMOCOMHAas TEOPHS HACTEICTBEHHOCTH 1
82 ['eneTtuka momna 1
83 I'enoTun kak 1ea0CcTHAs CUCTEMA 1
I'eHeTMYECKUI KOHTPOJIb Pa3BUTHSL
84 pacTeHuH, )KMBOTHBIX U YEJIOBEKA. 1
KonTponbnas pabota
25 N3MeHUYnBOCTH MTPU3HAKOB. BHibl 1
W3MEHYUBOCTH
86 MonudukanoHHas ”3MEHYUBOCTh 1
87 BapuanuoHHblii psa U BapualioOHHAs 1 0.5



88

89

90

91

92

93

94

95

96

kpuBas. JJaboparopnas pabota
«HMccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON U3MEHUYNBOCTH.
ITocTpoeHne BapuallMOHHOIO psifa U
BAPUALIMOHHOMN KPUBON»

I'emoTnnueckass U3MEHUYNBOCTb.
KoMOunaTHBHAS N3MEHUMBOCTE

MyTannoHHast U3MEHYUBOCTb.
[TpakTuyeckas pabora «MyTanuu y
po30( Ikl (Ha TOTOBBIX
MHUKpOIIpenaparax )

3aKOHOMEPHOCTH MYTAlMIOHHOIO IIpoliecca.
ONuUreHeTruKa U AMUreHOMHKA

I'enetuka yenoseka. [IpakTuyeckas pabora
«CocTaBieHUE U aHAJIU3 POJIOCIIOBHOM»

MeToasl MEIUIIMHCKON TCHETUKU

3Ha‘-ICHI/I€ Me,[[HI.[HHCKOfI T'CHCTHUKHU B
HpeIIOTBpaHIeHI/II/I H JICHCHHUHU I'CHCTUYCCKUX
3a00JIeBaHUI YEI0BEKA

OCHOBHbIE TIOHATHS CEJIEKLIUU.
JlaGopatopHas pabora «3yueHue copToB
KYJIbTYpHBIX PACT€HHUI U OPOJ JOMAIIHUX
KUBOTHBIX)»

MeTobl celneKIIMOHHOM paboThI.
JlaGopatopHas pabota «/3yueHne MeTo0B
CEJIEKIIMM PaCTEHUI»

JloCcTrX)EeHUs CeNEKIIMU PAaCTEHUN 1
KUBOTHBIX. [IpakTueckas pabora

0.5

0.5

0.5

0.5




«IIpuBuBKa pacTeHHID»

CoxpaHeHue, U3y4eHne U UCIOJIb30BaHHUE
97 TE€HETUYECKUX pecypcoB. Mtorosas 1 |
KOHTPOJIbHAs paboTa

buotexHomorus kak HayKa 1 O0Tpacijib

98 npou3BojAcTBa. [IpakTnueckas padora 1 0.5
«M3yuyenne 00beKTOB OMOTEXHOIOTUID)

99 OCHOBHBIE HANIPaBJICHUS] CHHTETUYECKOMN 1
ouosiorun

100 XpOMOCOMHasI ¥ TEHHAsl HHKEHEPUs 1

101 MenunmHckre 6MOTEXHOIOTHH 1 1
KonrponsHas padora

102 Pesepsnelii ypok. [IoBTOpenue, 1
00o0011eHne, cucTeMaTH3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 102 10 13.5

I[TPOTPAMME




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara nudposeie
n/n Tema ypoxa Bcero Konrpoprbie  Ipaxririeckie u3ydyeHust  oOpa3oBaTeJibHbIE
padoThI padoThI pecypesr
1 OpomononHas teopus Y. Jlapsuna 1
) JIBMOKyIIME CHIIBI ABOJIFOIMU BUAOB 110 Y. |
JapBuny
3 Bopnrba 3a cymiecTBoBaHUE, €CTECTBEHHBIN i
Y UCKYCCTBEHHBII 0TOOD
4 ®opMHUpPOBAHNE CUHTETUYECKON TEOpUHU 1
SBOJIIOIINH
5 DTaribl 3BOJIIOIIMOHHOTO MPOIIEcca: |
MHUKPO3BOJIOLHUS U MAKPOIBOJIIOLIHS
6 [Tomynsius — sIeMeHTapHas eIUHUIA i
3BOJIIOLIUU
3aKOH reHeTHuYecKoro paBHoBecus Jx.
7 Xapnu, B. BaiinOepra. Jlabopatoprast 1 0.5
pabota «BpIsiBIEHHE U3MEHUUBOCTH Y '
oco0eit OHOTO BHIA»
8 DnemeHTapHbIE (HaKTOPHI IBOIOLIUN 1
9 D¢ dexr ocnoBarens. dpdexr i
OYTBUIOYHOTO TOPJIBIIITKA
10 Murpauuu. M30a011 DOy JISLMA: 1

11

reorpaduyeckas, OuoIormuecKas

EcTecTBeHHBII 0TOOP — HAMPAaBIISIOITHI
(bakTop IBONIOINH




12

13

14

[TonoBoii oTO60Op

[Tprucnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yJIbTaT MUKPOIBOTFOITUH.
JlabopartopHas padota «/3ydenue
apoMop$h030B 1 UANOATANITAIINNA Y
pacTeHUH U KUBOTHBIX»

[Tpumeps! mpUCTIOCOOICHUH Y OPraHU3MOB:

Mopdonorugeckue, GU3HOIOTHISCKUC,
OHMOXMMUYECKHUE, TTOBEICHUECKHUE.
Jlabopatopnas pabota «IIpucnocobienns
OpPTaHU3MOB U UX OTHOCHUTEIIbHAS
1enecoo0pa3HOCTh»

0.5

0.5

15

16

17

18

19

20

Bupn, ero kpurepuu u CTpykTypa.
JlabopaTopHas pabota «CpaBHEHHE BHIOB
0 MOP(OJTOTUIECKOMY KPUTEPHUIO»

Crpykrypa Buza

Bunoo0pa3oBanue Kak pe3ybTar
MUKPOIBOJOIUH

CBs3b MHUKPO3BOJJIIOIUN U SITUACMHUOJIOTUN

MaxkposBomronus. [Taneontonorunyeckue
METO/bl U3YUYEHUS IBOTIOLUN
buoreorpaduueckre METOIbI H3yYCHUS
SBOJIIOIIMH

0.5

21

22

OMOPHOIOrHYECKHUE U CPAaBHUTEIBHO-
MOP(OIOTHYECKIE METO b N3yUCHUS
SBOJIONNHU

MounekyJIapHO-TeHETUYECKHUE,
OMOXMMHUYECKUE U MATEMAaTHIECKUE



MCTOABI U3YYCHHA 3BOJIIOIUN

23 OO01mure 3aKOHOMEPHOCTH BOJTIOIIHH
24 AnantuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUU
)5 HayuHble runoressl IpouCcX0KIEHUS
YKU3HU Ha 3emiie
%6 JloHay4HBIE IPEACTABIEHUS O 3aPOXKICHUU
KU3HU
7 OcHOBHBIE 3TaIbl HEOPraHUIECKON
SBOJTIOLIMH
28 ['unoTe3sl 3apokIeHUs KU3HU
Hcropus 3eMau 1 METO/IbI €€ N3YUEHHUS.
9 JIaGoparopHas pabota «/3yueHue u
OINHMCaHUE UCKOMAEMbIX OCTAaTKOB JIPEBHUX 0.5
OpPraHHU3MOB»
30 HauanbHsbie 3Tanbl opraHnyecKkoi
IBOJIIOLIMH
31 DBOJIIOLIHS DYKAPUOT
OcCHOBHBIE 3TaIlbl BOIOIIH
1 pactutensHOro mupa. [IpakTruueckas 0
pabora «M3yuenune ocoOeHHOCTEM s
CTPOEHMSI pACTEHUI Pa3HBIX OTIEIIOBY
1 OCHOBHBIE 3TaIlbl BOIIOIUH JKUBOTHOTO
Mupa
DBoIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabora «/3yuenne ocoOeHHOCTEH 0.5
CTPOEHMSI I03BOHOYHBIX )KMBOTHBIX»
35 PazBuTue xu3Hu Ha 3emMiie 1o Hpam U



nepuoiaM

hdaCCOBHE]HﬂMHpaHHH-——3KOHOFHHGCKHC

36 KPU3UCHI MIPOIILIIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €T0
0COOCHHOCTH

18 CoBpeMeHHast cucTemMa OpraHuuecKoro
MHpa

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIHI
OpraHU3MOB

40 AHTPOIOJIOTHS — HayKa O YeJIOBEKE

41 PasButne npeacrasienuii o
MIPOUCXOXKJACHUN YeJIOBEeKa
Mecto uenoBeka B cUCTEME
opranuyeckoro mupa. JlabopartopHas

42 pabora «M3yuenue ocoOeHHOCTEH 0.5
CTPOCHHUS CKEJIETa YeJIOBEKa, CBA3AHHBIX C
MIPSMOXO0XKICHUEM)

43 JIBIKyI1IME CHIIbI AHTPOIIOTEHE3a

44 CooTHolleHre OUOJIOTHYECKUX U
COLIMATIbHBIX (PAKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenernka u najeoreHOMMUKa

47 DBOJTIOIHS COBPEMEHHOT'O YeJIOBEKa
Uenoseueckue packl. [IpakTuueckas

48 pabota «3yueHue 3K0JIOrHIeCKUX 0.5
ajanTalnui 4eJIoBEKa»

49 Me:XIucuuIIMHapHbIe METO B

AHTPOIIOJIOTHUN



50 3apoXxaeHUE U pa3BUTHE DKOJIOTUU 1
Mertoap! skonoruu. Jlabopatopnas padora

51 «M3ydyeHne MeTo10B SKOJIOTHYECKUX 1 0.5
HCCIIEA0BAHUN

5 3Ha4YeHHe KOJOTMUECKUX 3HAHUM 1151 1
YeloBeKa

53 Dkonorudeckue HakTopbl 1
AbuoTtnueckue akropsl. CBET Kak

54 skojornyeckuit paxrop. JlabopaTopHas | 0.5
pabota «BpIsiBICHNE TPUCTIOCOOICHUIA '
OpPTaHU3MOB K BITUSTHHIO CBETa
Abunotndeckue gakropsl. Temmneparypa
KaK 9KOJIOTUYECKUH (paKTop.

55 JlaboparopHas pabota «BeIsiBICHHE 1 0.5
MIPUCTIOCOOICHUI OPraHU3MOB K BIHSIHHUIO
TeMIepaTypb»
Abunortnueckue GpaxkTopsl. BnaxxHocTs Kak

56 skojornyeckuit paxrop. JlabopaTopHas | 0.5
paboTta « AHATOMHYECKHE OCOOCHHOCTH '
pacTeHui U3 pa3HBIX MECT OOUTAHUSD)

57 Cpenpl 00MTaHUSI OPraHU3MOB 1

58 buonornueckue puTMsl 1

59 Xuznennsie GopMbl OpraHU3MOB 1

60 buotnueckue pakrops 1
3HavyeHNEe OMOTUYECKUX B3aMMOICHCTBHI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B CpeJie 1
obutanust

62 DKOJIOrM4ECKHE XapaKTEPUCTUKU 1



ImonyJrsinuu

OcCHOBHBIC TTOKA3aTCIN MOMyJIAIU:

63 YUCJIEHHOCTD, IJIOTHOCTh, BO3PACTHAsS U
MOJIOBAs CTPYKTypa
OcHoOBHbIE TIOKa3aTeNN MOMYJISIIHN:

64 POXKIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOoJIOTHYECKask CTPYKTypa MOMyJIsIUN

66 JluHaMMKa MOMyJIALUN U €€ PeTyIISILUs

67 KpuBble pocta 4McIeHHOCTH MOMYJIALNH.
KpuBbie BbDKUBaHUS
DKojoruueckasi HAIIa BUA.

68 JlabopaTopHas pabota «IIpucnocobenns 0.5
CEMSTH paCTeHH K pacCelIeHUIO»

69 Bun xak cucrema nomynisuui

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTpaIUid
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKpbITasi cucTeMa

7 KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B
JKOCHCTEME

74 OcHOBHBIE TOKA3aTENN HIKOCUCTEMBI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenus coo0111ecTB — CyKIECCHH

77 [IpupoaHbie 3KOCUCTEMBL. DKOCUCTEMBI
03€p U peK. DKOCUCTEMbI MOpPEN U OKEAHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI



TYHJP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPONIOTr€HHBIE SKOCUCTEMBI

20 Ypb6oskocucremsl. [IpakTuueckas pabora
«M3yuenue u onrcanue ypoo3IKOCUCTEMBD» 05
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

20 pa3HBIX TUIOB Ha CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, TIOIYJISIIMOHHOM U
9KOCUCTEMHOM YPOBHSX

23 buocdepa — obmiernranerapHas 060104Ka
3emiu

84 VYuenue B. U. Bepnaackoro o 6uochepe

g5 3aKOHOMEPHOCTH CYIIECTBOBAHUS
onochepsl

26 KpyroBopoTs! BemiecTs u
OMOTCOXMMHYECKUE ITUKITBI

27 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcToiunBocTh Onochepsr

89 DKOJIOTHYECKUE KPU3HUCHI U UX IPUUUHBI

90 BosneticTBue genoBeka Ha onochepy

01 AHTpPOIMIOTeHHOE BO3/ICHCTBUE HA
pacCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana nmpupo bl

93 OCHOBHBIE IPUHIUIIBI YCTONYUBOIO



Pa3BUTHA YCIIOBCUYCCTBA U IIPUPOIbI

PanmonansHo€ MpUpoAOINOIb30BaAHNE U

94 COXpaHeHHEe OMOIOTHYECKOTO 1
pazHoobOpazus 3emiin

95 O6o006muenue no TemMe «MUKPOIBOIIOLUS U 1
e€ pe3yNbTaThD»

96 O6061eHne 1o Teme « MaKkpo3BOIIOLUS 1 |
e€ pe3yNbTaThD»

97 O6061menune no teme «IIpoucxoxaenue u i
Pa3BUTHE KU3HU HA 3eMIIe»

08 O6o006menue no Teme «IIpoucxoxaenue 1
YeJI0BEKa — aHTPOTIOT€HE3»

99 O0600611eHre TI0 TeMe «DKOJIOTUS — HayKa O 1
B3aMMOOTHOUICHUSIX OPTaHU3MOB)

100 O6061menne o Teme «OpraHu3msl U cpea |
oOUTaAHWS

101 O6o0011eHne o TeMe «IKO0JI0Trus BUAOB U 1
MOIY IS

102 O6061mmenune no teme «buocgepa — 1

riio0agpHas YKOCUCTEMA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5






MMPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMDBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiembie TPeOOBAHUS K NMPEAMETHBIM Pe3yJbTaTaM O0CBOCHUS
NpoBepPsIEeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrPaMMBbl CpeAHEro 001ero
TpeOoBaHus o0pa3oBaHusi

CdopMUpOBaHHOCTh 3HAHUM O MECTE M POJM OUOJOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dhopmupoBaHUN COBPEMEHHOM
€CTECTBEHHOHAYyYHOM KapTUHBI MUPA, B TO3HAHWU 3aKOHOB MPUPOJIBI U
pEeLIeHUH )KM3HEHHO BaXXHBIX COLUAIbHO-3TUYECKUX, IKOHOMUYECKUX,
HKOJIOTMYECKUX MPOOIIEM YEeTIOBEUECTBA, a TAKXKE B PEIICHUH BOIPOCOB
paIOHATBHOTO MTPUPOIOTIONE30BaHus, B (POPMUPOBAHUN IIEHHOCTHOTO
OTHOUIEHUS K IPHUPOJE, OOIIECTBY, YETOBEKY; O BKJIa/Ie POCCUMCKUX U

Sap}I6e)KHBIX y‘léHbIX — OMOJIOrOB B pa3BUTHUC OHOJIOrUH

Bnanenne cucremoil 3HaHMH 00 OCHOBHBIX METOJaX HAy4YHOIO
[O3HAHUS, UCIOJIb3YEeMbIX B OMOJIOIMYECKHX HCCIEAOBAHUIX MKUBBIX
O0OBEKTOB M O3KOCHUCTEM (ONHUCaHHE, W3MEpEHue, MpPOBEACHUE
HaOmo/IeHuil); croco0aMy BBISBICHUS U OLIEHKH AaHTPOIIOI€HHBIX
W3MEHEHUH B MIPUPOJE.

2 VYMeHue BbIIBUTaTh TUIOTE3bl, IPOBEPATh UX SKCIEPUMEHTAIbHBIMU
cpeactBamy, (GOpMyIHMpys 1Lelb HCCIEAOBAaHUs, aHaJIU3UpPOBAThH
MIOJTyYCHHBIE PE3YIIbTATHI U JIEJATh BHIBOJIBI.

BbisiBiieHHEe  3aBUCUMOCTH  MEXIY HCCIEIyeMbIMH BEJIMYMHAMM,
00BbsICHEHHE MOJIyYEHHBIX Pe3yJIbTaToB U (POPMYIMPOBAHKE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITPIfI, TGOpI/Iﬁ 1 3aKOHOB

YMeHue BIajeTh CUCTEMOW OHWOJOTHMYECKHX 3HAHUM, KoTopas
BKJIFOUAET: OCHOBOIIOJIAralole OUOJIOTMYECKUe TEPMHUHBI U TOHSTHUS
(>Kku3Hb, KJIE€TKA, TKaHb, OpPraH, OpPraHu3M, BHJ, TOMYJISIIHKS, SKOCUCTEMA,
Ouorieno3, 6mocdepa; MeTaboNM3M, TOMEOCTa3, KIETOYHBIA WMMYHHTET,
OnocuHTe3 Oenka, OWONOIMMEpPHI, JAUCKPETHOCTh, CaMOPETYJISIIHS,
CaMOBOCIPOU3BE/ICHHUE, HACJIEJICTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCHUMOCTb, POCT U PAa3BUTHE);

Ouonoruueckue Teopuu: kierouHas Teopus T. IlIBamna, M.
[MIneinena, P. BupxoBa; KiOHaIbHO-CEIEKTUBHOIO MMMyHuUTeTa Il
Opnux, .M. MeunnkoBa, XpOMOCOMHAasi TEOPHUSI HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apoasbimieBoro cxoictsa K. bapa, sBomonumoHHas

TCOpUA 4. I[apBI/IHa, CUHTCTUYCCKAsA TCOPUA ISBOJJIOLUH, TEOPUAL




antporiorere3a Y. Jlapsuna; Teopusi OmoreorneHo3a B.H. Cykauépa;
yuenue H.M. BaBunoBa o meHTpax MHOrooOpas3us M MPOMCXOXKICHUS
KylIbTypHbIX pacteHuid, ydenune A.H. CesepuoBa 0 mOyTsix u
HarpaBleHusX sBoonuy, yuenue B.M. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIUHOOOPA3Hs TOTOMKOB I1€PBOIO MOKOJIEHUS, PaCILeIUICHUs
IIPU3HAKOB, HE3aBUCHUMOrO HaclefoBaHusd IpuszHakoB [. Mennens;
CLICTUVIEHHOIO HACJIEOBAaHUS INPU3HAKOB W HApYyIICHHs CLEIUICHUS
reHoB T. MopraHa, TOMOJOTMYECKHX pSJOB B HACJIEICTBEHHOU
m3menunBoctd H.M. BaBunoBa; reHermueckoro paBHoBecus JIxk.
Xapmu u B. BaiiuGepra; 3apogsimeBoro cxoacrsa K. bopa;
ouorenernyeckuit 3akoH J. ['exkens, . Mromepa);

HNPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTapHOCTH);

npaBuia (MuHumyMma lO. JIubGuxa, 5K0JIOrM4eCKON MUpaMuAbl YUCEd,
OMOMacChl U SHEPTUH);

runote3bl (koarepsatHoil AWM. Omnapuna, nepBuyHoro OyiboHa JIx.

Xonneitna, mukpocgep C. Dokca, pudozuma T. Hek)

YMmenue peuiaTtb IMOUCKOBBIC OHOJIOTHYECKUE 3aJa4l; BBIABIIATH
MMPUINHHO-CJICACTBCHHBIC CBsA3HU MCKAY HCCIICAyEMbIMU
OHOJIOrMYEeCKUMU O6’I)GKTaMI/I, npoueccamMm W ABJICHHUAMU, [OCJIATH
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU NTOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKHUC CXCMbl CKPCIHIUMBAHHSA JIA PA3HBIX THUIIOB
HACJICAOBAHUA IIPU3HAKOB Y OpPraHU3MOB, COCTABJIATHL CXCMbI IICPCHOCA

BCHICCTB U DOHCPI'MU B OKOCUCTEMAX (IIGHI/I IIUTaHuA, ITUIICBLIC CeTI/I)

YMeHue  yCTaHaBIMBAaTh B3aUMOCBSI3M  MEXJIy CTPOCHMEM MU
(GYHKIUSAMU: OPraHOWJOB, KJIETOK pAa3HBIX TKaHEW, OpraHaMu H
CUCTEMaMH OpPraHOB Yy pAacCTEHHH, >KUBOTHBIX U YEJIOBEKA; MEXIY
JTarnaMy OOMEeHa BEIIECTB; ATalaMH KJIETOYHOTO LIUKJIA U SKU3HEHHBIX
LMKJIOB OPraHU3MOB; TarlaMu 3MOPHOHAIBHOTO Pa3BUTHS; TEHOTHUIIOM
u ¢eHorunoMm, ¢eHoTUNIoM U (QakTopaMu Cpelbl OOUTAHHUS;
IIpoLeccaMi  SBOJIIOLMUM; JBIKYLIIUMHU CHJIAaMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMH Pa3IUYHBIX 3KOCHUCTEM U MPUCHOCOOJICHUSMHU K HUM

OpraHu3MoB

YMeHue BBIICNATH CyIIeCTBEHHBIE TPU3HAKHU:

CTPOEHHSI BUPYCOB, KJIETOK MPOKAPUOT U SYKAPHUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUIOB, OMOTEOIICHO30B, IKOCUCTEM U
Oouocdeppl; CTPOEHUS OPraHoB U CHUCTEM OPraHOB PACTCHHIA,
KUBOTHBIX, YEJIOBEKA; MPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIINX

B OpraHu3Max paCTeHHﬁ, KUBOTHBIX H YCJIIOBCKA, OMOJOrHYSCKUX



mpoueccoB: o0OMeHa BewlecTB  (MeTaOonu3Mm), HHPOpMAUUU U
NIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTO U TeTepOTPOPHOTo
TUTIOB THMTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, A3MOpuoreHesa, IOCTIMOPUOHAIBHOIO  pa3BUTHS,
pa3sMHOXKEHUs, HHAUBUYaJIbHOIO Pa3BUTHs OpraHu3Ma (OHTOreHE3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBHUM MCKYCCTBEHHOI'O
oTOOpa,  CTaOWJIM3MPYIOLIEro,  JBIXKYIIETO M pa3pbIBAIOLIETO
€CTECTBEHHOTO O0TOOpa; aIoNaTpU4ecKoro M CHUMIATPUUYECKOTO
BHUJ000pa30BaHus; BIMSHUS JABIKYIIMX CHUJI BOJIIOIMHU Ha T€HO(OHA
MOMYJISIUK; MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpejne OOWTaHus,
4epe[OBaHUs HAINPaBICHUM DSBOJIOLUHU; KpPYroBOpOTa BEILECTB U

IIOTOKAa OHCPIur B 9KOCUCTEMAX

ChopMUpOBaHHOCTb YMEHHS BBIIEIATH CYIIECTBEHHBIC MPHU3HAKH
BHPYCOB, KIETOK IIPOKapMOT MW JYKapHOT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHUJOB, OMOTEOIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH TMPOIECCOB OOMEHA BEIIECTB M MPEBPAIICHHUS SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHYecKoro ooOMeHa,
XEMOCUHTE3a, MWTO3a, MEi03a, OIUIONOTBOPEHUS, pa3BUTHA U
Pa3MHOXKEHUS, UHIMBUYaJIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOreHe3a),
60pbOBI 32 CyIIECTBOBAHHE, ECTECTBEHHOTI'O 0TOOPA, BUA00OPa30BaHus,
OPUCHOCOOICHHOCTH OpraHu3MOB K cpeae OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUH B 3KOCHCTEMAX
CBOEM MECTHOCTH, KPyrOBOPOTa BEILECTB U MPEBPAILLEHUS SHEPTUU B

ounochepe

VYmMenue UCIIONIb30BATh COOTBETCTBYIOIIUE apTyMEHTHI,
OMOJIOTMYECKYI0 TEPMUHOJIOTUIO M CHMBOJHUKY JUIS JOKa3aTelbCTBa
POJICTBa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBSI3U
OpPTaHU3MOB U cpenbl OOWTAaHWsS; EIWHCTBA YEIOBEYECKHX pac;
HE0OXO0IUMOCTH 370POBOIr0 00pasa KHU3HU, COXPAHEHUs pPa3HOOOpa3us
BUJOB MW 3KOCUCTECM KaK YCIOBUA COCYHICCTBOBAHUA NPHUPOALI U

YCJI0BCUCCTBA

YMeHHe KpUTHUYECKH OICHHBATh WHMOPMAIHUIO OHOJOTHYECKOTO
COJICpKAaHUS; WHTEPIPETUPOBATh ITUYECKHUE ACHEKTHI COBPEMEHHBIX
UCCIIe/IOBaHW B OWOJOTMH,  MEAWIUHE,  OHOTEXHOJIOTHH,
paccMaTpuBath rJ100aTbHBIC 9KOJIOTUYECKUE POOIEMBI
COBpEMEHHOCTH, ()OPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBbBIX HA EI'D
1O BUOJIOI'NAN

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1.1

1.2

1.3

2.1

buonorus xak Hayka. JKUBbIE€ CUCTEMBI U UX U3yUCHUE

CoBpemeHHass OHWONOTHS — KOMIUIGKCHAas Hayka. buonormueckue HayKd U
n3ydaemble UMM TpoOiembl. DyHIaMeHTalbHBIC, TPUKIATHBIE W ITOMCKOBBIC
HAyYHBIE HCCIICIOBAHNUS B ONOJIOTHH.

3naueHue Owuonornu B (OPMUPOBAHWM COBPEMEHHOW €CTECTBEHHO-HAYYHOUN
kapTuHbl Mupa. [Ipodeccun, cBszaHHbie ¢ Omonorueil. 3HadyeHHWE OWOIIOTUU B
NPaKTUYECKON JIEATEIILHOCTH YeJIOBEKa: MEIMIIMHE, CEeIbCKOM XO3SHCTBE,

MIPOMBIIIIIEHHOCTH, OXPaHE IPUPOBI

JKuBbie cuctembl Kak mpeAaMeT u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XUMHYECKOTO COCTaBa, AUCKPETHOCTh W IICJIOCTHOCTH, CJIOKHOCTh H
YIOPSTOYCHHOCTh CTPYKTYPHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCIPOU3BEECHUE, PA3APAKUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHU3allUM >KUBBIX CHUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIM,
OpTraHU3MEHHBIH, MOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN
(buoreoneHoTHUeckmii), OmochepHsiid. IIporecchl, MPOUCXOA[IINE B KHBBIX
cuctemax. OCHOBHbIE TpPU3HAKK KUBOTrO. JKu3Hb Kak (opMa CyIIecTBOBaHUS

MaTcpuu

Metoapl Ouonoruyeckoi Hayku. HaOmronenue, u3MepeHHe, 3KCIIEPUMEHT,
cucremMarusanus, wmeraaHanus3. lloHaTue o 3aBUCMMOM U HE3aBUCUMOWU
nepemeHHol. [ImannpoBanue skcnepumenTa. [locTtaHOBKa M IpoBepKa TUIIOTES.
HyneBas runoresa. Ilonstue BbBIOOpKM Hu €€ JocTOBepHOCTh. Pa3bpoc B
Oouosornueckux JaHHbIX. OIIGHKAa JOCTOBEPHOCTH MOJYYEHHBIX pPE3yJIbTaTOB.
IIpyunHBl HCKaKEHUS pPe3ylbTATOB JKcrepuMeHTa. [loHATHE CcTaTMCTHYECKOro

TCCTa
Knerka kak Ononoruyeckas cCuCTeMa

Krnerka — cTpykTypHO-QyHKIMOHANBHAS €QUHMIIA KUBOTO. McTopus OTKpBITUS
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[neineH, P. Bupxos). OCHOBHbIE IIOJI0KEHUSI COBPEMEHHOW KJIETOUYHOM TEOpUHU.
MeToabl MOJIEKYJIIPHON M KJIETOYHOM OMOJIOrMH: MUKPOCKONHUSA, XpoMaTorpadus,
anekTpogopes, METO[ MEYEHBIX aTOMOB, nuddepeHnmanbHoe

neHTpuyrupoBaHue, KyJIbTHBUPOBAHUE KICTOK

2.2

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

e€ posib KaKk pacTBOPHUTENS, pearcHra, ydacTHe€ B CTPYKTYpUPOBAHHUU KJIETKH,



TeIUIOperyasiunu. MuHepanabHble BELIECTBA KIJIETKH, UX OHMOJIIOruyeckas poJib.
Ponb KaTMOHOB ¥ aHMOHOB B KJIETKE.

buonornueckue monumepbl. benku. AMHMHOKHCIOTHBIM  COCTaB  OEJIKOB.
Crpykrypsl OenkoBoil Mousiekyinbl. [lepBuuHast cTpykTypa Oenka, MENTHAHAs
CBA3b. DBTOpuuHas, TpeTHUYHas, 4YETBEPTUYHAs CTPYKTYypsl. JleHaTypanus.
CgoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckne pyHKInu OEIKOB.
VYrineBoasl. MoHOcaxapuIpl, AWCAXapUIbl, OJUTOCaXapuAbl M IOJIHCAXapUIBL.
OOumii mmaH cTpoeHUss M (U3MKO-XMMHMYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIUHN yIiIeBOAOB.

Jlumuael. TuapodumnbHo-runpodoOHble cBolcTBa. Knaccupukanus TUNuIoB.
Tpurmuuepunsl, $ochomunuapl, BOCKH, CTepouabl. buonorumdeckue GyHKIUU
aunuaoB. O6mue cBoicTBa OGMOIOTNYECKUX MEMOpaH — TeKy4ecTb, CIIOCOOHOCTh
K CaMO03aMBbIKaHHIO, ITOIYIIPOHULIAEMOCTb.

Hyxneunobie xucnorel. JIHK u PHK. CrpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneoruapsl. [Ipunuun komruiementapHoctH. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas crimpans. MecTtoHaxoxaeHue u ononorudeckue ¢pynkiuu JJTHK.
Bunst PHK. ®ynknuu PHK B kietke.

Crpoenune wmosekynbsl AT®. Makposprudeckue cBsi3u B Moiekyie ATO.
buonornueckue ¢pynkunu AT®. BoccTaHoBieHHbIE IEPEHOCYUKH, UX (QYHKIIMU B
kietke. CekBenupoBanue JIHK.

CrpykTypHass OuoJIOTHS: OHMOXUMHUYECKHEe W OHO(U3UYECKHE WCCIEeIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYI

23

Tumbr  KJIETOK: dyKapuoTWdeckas ©  mHpokapuoTmyeckas. CTpyKTypHO-
(yHKIMOHATBHBIE 00pa30BaHUs KICTKH.

Crpoenue npokapuoTudeckoil kieTtku. KierouHas cTeHka OakTepuil M apxew.
OcoOeHHOCTH CTpOEHUs! TeTepoTpo(pHOM M aBTOTPOGHONW MPOKAPHUOTHUYECKUX
KJIETOK. MeCTO U poJTb POKAPUOT B OMOIIEHO3aX.

Crpoenne u (PyHKIIMOHUPOBaHME SyKapuOTHUeCKo kierku. Ilnmasmarmueckas
MeMOpana (rutazmanemma). CTpyKTypa IuiasMaTuieckoil MmemOpansl. TpaHcropt
BCIIECTB Yepe3 IUIa3MaTHYEeCKyl0 MeMmOpaHy: maccuBHbIA  (muddysus,
obneruénnass audysus), aKTUBHBIA (NMEPBUYHBIA M BTOPHYHBINA AKTHBHBIM
tpancropt). [lomynmponurnaemocts MeMOpaHbl. Pabora HaTpuii-KaIHEeBOTO
Hacoca. DHJIOLMTO3: MUHOLMTO3, (aronuro3. Dk30uuTo3. KietouHas cTeHka.
CrpykTypa 1 GyHKIMU KIETOYHOW CTEHKH PacTeHHM, TpHOOB.

Hurommazma. Iluto3ons. Llutockener. J[BmwkeHnue uwmrtoriasmbel. OpraHouabl
kineTkn. OpHOMEMOpaHHBIE OpraHOWABI KIIETKU: SHIOIUIa3MaTH4ecKas CeTh
(QIIC), anmapar 'onbmku, JTU30COMBI, UX CTpOCHHE U (YHKUMU. B3auMocBs3b
0JIHOMEMOpaHHBIX OpPraHOUAOB KiIeTKH. CTpOeHue IpaHylIpHOTO PETUKYIyMa.

Cunte3 pacTtBOopuMBIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [manmkuit
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(arpanymsipHbIi) SHAOIUIA3MATHUECKUH peTUKyiayM. CekperopHas QYHKIMS
anmapara ['onbmku. TpaHcmopT BemiecTB B KIETKE. Bakyonu pacTUTENbHBIX
kierok. Kierounsiii cok. Typrop.

[TosyaBTOHOMHBIE OpraHOUBI KJIETKUA: MUTOXOHIPUH, IIITACTH/IBL.

Crpoenue n (yHKIMM MUTOXOHApPUN M muacTuj. IlepBuuHBIe, BTOPUYHBIE U
CIIO)KHBIE  TUIACTHABI  (POTOCHHTE3UPYIOIIUX  JIYKApHOT.  XJIOPOILIACTHI,
XpOMOIIIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

Hemem0Opannbsle opranougsl kineTkun CrTpoeHue U (YHKIMM HeMeMOpaHHBIX
OpraHouJioB KjeTtku. Pubocombl. MukpodunameHnTsl. MbplllieuHble KIETKH.
Mukpotpy6ouku. Knerounsiii nentp. CTpoeHHe M JABWKEHHE >KTYTHKOB H
pecandek. MUKpOTpyOOUKH HUTOILIa3Mbl. L{eHTpros.

Anpo. O6Gonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIMIKHA, UX CTPOEHHE U
¢byHkuuun. SnepHbiit OenkoBblii MaTpukc. IIpocTpaHcTBEHHOE pPacHOIOXKEHHE
XpoMocoM B UHTep(a3HOM siape. benku XpoMaTnHa — FTUCTOHBI.

Knerounsle BxmoueHns. CpaBHUTENBbHAs XapaKTEPUCTHKA KIETOK JyKapHOT

(pacTUTeNbHOM, )KUBOTHOM, IPUOHOIN)

AccUMMISIMA M JIUCCUMMIISILMS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIIECTB: AaBTOTPO(HBIA M TeTepoTpodHBIA. YYacTHe KUCIOpoaa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe obOecrnieueHue KIeTKH: mpeBpaiienue ATO B
oOMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep peakUud KIETOYHOTO
MeTtabonu3ma. DepMEeHThI, WX CTPOCHHE, CBOMCTBA M MEXAaHU3M JICHCTBHSL.
Kodepmentsl. Otnnuns GpepMeHTOB OT HEOPTaHUYECKUX KaTamu3aTopoB. benku-
aKTUBAaTOpPbl M OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peakuuil oT pa3InyHbIX PaKTOPOB.

IlepBuuHBI CHUHTE3 OpraHMYECKHX BewlecTB B KieTke. PorocunHres. Poip
XJloporjacToB B mporecce ¢orocuHTe3a. CBetoBas M TeMHOBas (hasbl.
[IponyxTuBHOCTE (oTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB HA CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCUHTESA.

XemocunTes. PazHooOpas3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIMPYIOLTIE
OakTepuu, Xejae300aKTepuu, cepoOaKTepHH, BOAOPOJHBIC OaKTepuH. 3HAUYCHHE
XEMOCHHTE3A.

AnaspoOHble opraHusMbl. Bumer Opoxenus. [IpomaykTel OpokeHusST W UX
UCIOJb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN OOIE3HEH.

AdpoOHBIE OpraHW3Mbl. JTambl dHEpPreTHUeckoro oomeHa. [loaroroButenbHBIN
sTan. [ ko3 — 0eCKUCIOPOIHOE PACIICTIIICHHUE TIFOKO3BI.

buonornueckoe OKHUCIIEHHME, WIM KJIETOYHOE JbIXaHHe. Poiib MUTOXOHApHN B
nporeccax OHOJIOTrUIECKOro OKUCJICHUS. [uknuueckue peaxiuu.

OxucnurensHoe (ochopunupoanue. [Ipeumyiiecta a3poOHOT0 myTH oOMeHa
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BELIECTB Iepe aHadpOoOHbIM. D (HEKTUBHOCTH SIHEPIETUYECKOTO OOMEHA

Peaknum marpuuHoro cuHres3a. [IpHHIMI KOMIUIEMEHTAPHOCTH B pPEAKLHUAX
MaTpUYHOTO CHHTe3a. Peanu3anust HaciencTBeHHON nHopmanuu. ['eHeTrnaeckuit
KoJ, ero cpoiictBa. TpaHckpumnuus — marpuusblii cunre3 PHK. Ilpuniumnst
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILIEIbHOCTb, ACUMMETPUYHOCTb.
Tparcnauus u e€ srambl. Yyactue TpaHcnoptHbix PHK B OuocuHTese Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Poms pubGocom B
OuocuHTe3e OenKa.

Opranuzanus reHoMa y MpoKapuoT U 3YKapuoT. Perynsius akTUBHOCTU T'€HOB y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perynsamust oOMEHHBIX
IIPOLIECCOB B KJEeTKe. KiIeTOUHbIN roMeocTas.

Bupycel — HekneTouHble (OpPMBI KM3HH U OONMUratHbeie mapasuThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(aros.

BupycHbie 3aboneBaHus denoBeka, KUBOTHBIX, pactenuid. CITUJ], COVID-19,

CcoraJIbHbIC U MCIUITUHCKHUEC HpO6JI€MI)I

2.6

Knerounslii 1ukn, ero mnepuoabl u perymauus. HMurtepdaza u  MuTO3.
OcoOeHHOCTH TIpollEcCOB, MpoTeKawlux B HHTepdaze. [loaroroBka KiIeTKu K
nenenuto.  IlpecuHreTmueckuii  (HOCTMUTOTUYECKUI), CHHTETHYECKMH U
HNOCTCUHTETHYECKUH (IPEMUTOTHUECKUI) eprUoIbl HUHTEP(ha3bl.

Marpuunsiii  cunte3 JIHK — pemnmukamus. IlpuHnunsr perummkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaLIEIbHOCTb.
Mexanusm perukanuu JJTHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TeaoMepaza. XPOMOCOMHBIM HAOOp KIETKHM — KapuoTHIl. JIWMJIOWIHBIA U
rafmjaouAHbI  Habopbl XxpomocoM. ['omonornunele xpomocoMsl. IlojoBbie
XPOMOCOMBI.

Jlenenue xinerku — Muto3. CTaguu MUTO3a U MPOMCXOMASAIINE B HUX IPOLECCHI.
Tunsl Muto3a. KapuoknHe3 u nurokuHe3. buosnornueckoe 3HaueHHE MHUTO3a.
Perynsiius MmutoTHdeckoro nukia kiaeTku. [Ilporpammupyemas kietouHas ruoesnnb
— arfornTo3.

DyHKIIMOHATbHAs TEHOMUKA

OpF aHM3M KaK OMOJIOTHYeCcKas CHCTEMa

3.1

OOHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@opMbl pa3sMHOXKEHHS OpraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nojoBoe. Buapl  OGecrmonoro  pasMHOXKEHHUS: [TOYKOBaHHE, CIOPYJIALMS,
(hparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lonoBeie kneTku, win rametsl. Meito3. Ctaaun Meiiosa.

IToBenenue xpomocoM B merose. Kpoccunrosep. buonornueckuii cMbICi Meiio3a
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3.3

1 IIOJIOBOTO Iporiecca. Meno3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpimieBoe pasButue. ['ameToreHe3 y >KMBOTHBIX. [loJIOBBIE Keme3bl.
OOpa3oBaHne W pa3BUTHE TMOJIOBBIX KJeTOK. CrepMaroreHe3 U OOTEHE3.
Ctpoenue mnojoBbIX KiIeTOK. OIIOIOTBOpPEHHE U HSMOPHUOHAIBLHOE pPa3BUTHE
KHUBOTHBIX. CIIOCOOBI OIUIOAOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WuauBunyanbHoe pa3Butue opraHusmMoB (oHroreHe3). Craguu sMOpHOreHesa
KHMBOTHBIX (Ha mpumepe Jsarymku). Jpodnenue. Tumbl apobnenus. OcoGeHHOCTH
NpoOJieHHsT MJIEKONMUTAIOMMX. 3apObIlIeBble JUCTKH (racTpylsaius). 3akiaaka
OpPraHOB M TKaHEW W3 3apOJbIIIEBbIX JIMCTKOB. B3amMHOE BiIMSHME 4YacTel
pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHANBHAS MHAYKIHWS). 3aKiajka IUiaHa
CTPOEHHUS >KMBOTHOTO KaK pe3yJIbTaT HEpPApXUUYECKUX B3aUMOICUCTBUII TI'€HOB.
Bnusaue Ha »MOpHOHANBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpYIKaIOLIEH
Cpe.pl.

Poct u pazBurue xuBoTHbIX. [locTamMOpuonanbHblil epuosa. IIpsimoe u Henpsamoe
pasButue. PazButue ¢ Metamopdo3oMm y O€CHO3BOHOYHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3HAUEHUE NPSIMOrO M HENPSIMOrO Ppas3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocta XUBOTHBIX. DaKkTOpbl peryisiuuu
pocTta JKMBOTHBIX M denoBeka. CTaaud TOCTIMOPUOHAILHOTO pPa3BUTUS Y
KUBOTHBIX U 4esioBeKa. [leprnosibl OHTOreHe3a 4enoBeKa.

Pasmuoxxenne wu pasButue pacteHuil. ['ametoputr um cropodur. Meiio3 B
JKU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHMe cmop B TIpolecce Meko3sa.
l'amerorenes y pactenuil. OIUIONOTBOpPEHHWE M Pa3BUTUE PACTUTEIbHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue U

pa3BUTUC CCMCHHU. MexaHnu3Mbl peryjisini OHTOTCHE3a Y paCTCHI/Iﬁ N ) XNBOTHBIX

Hctopuss crTaHOBIEHMS] W pPa3BUTUS TE€HETUKM Kak Hayku. (OCHOBHBbIE
TEHETUYECKHUE TIOHATHUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIBHBIE
TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JOMHUHAHTHBIN M PEUECCHUBHBIA NPHU3HAK,
TOMO3UTOTa, TETePO3UTroTa, YHUCTasl JUHHS, THOPHIbI, TEHOTHUIN, (EHOTHIIL
OcCHOBHBIE  METOABI  TCHETHKH: T'HOPUAOIOTHUYECKH,  IMTOJOTHUECKUN,

MOHCKYHHPHO-FGHGTI/I‘IGCKI/Iﬁ

Monorubpunnoe ckpemupanue. [lepBbiii 3akoH MeHens — 3aK0H enHO00pa3us
ruOpuoB mepBoro mnokojeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akoH
MeHnnens — 3aKkOH paclleIUIeHHWs MNpPHU3HAKOB. [lUTonornuyeckue OCHOBBI
MOHOTHMOPUAHOTO CKpeIIMBaHus. [ UioTe3a 4YncTOThl raMer.

AHanusupyrouiee ckpemuBaHue. [IpoMexxyTOuyHBI XapakTep HacjleAOBaHUS.
Pacmiennenne npu3HakoB Npy HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHzenss — 3aKOH HE3aBHUCHMOIO

HacJIC€a10BaHUA MMPU3HAKOB. HI/ITOJIOFI/I‘-ICCKI/IG OCHOBBEI ,HI/IFI/I6pI/I[[HOI‘O
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3.5

CKpEILMBAHMUS.
CuennenHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CuerieHHOe
HACJIEIOBAHUE TE€HOB, HAPYILICHUE CUEIUICHUS MEXAY TIeHaMHu. XPOMOCOMHas
TEOpUs HACIICICTBEHHOCTH.

I'enetuka mosia. XpOMOCOMHBIM MEXaHU3M OIpENeSeHHUs Mojia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M TEeTepOraMeTHbI Moj. I'eHeTmyeckas
CTPYKTypa IIOJOBBIX XpoOMoOcoM. HacienoBaHue mpHU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enotun kak uenoctHas cucrema. llneldoTponuss — MHOKECTBEHHOE IEHCTBHUE
resa. MHOXECTBEHHBIM ajjienu3M. B3anMoAeHcTBHE HEaJUICIbHBIX TI'€HOB.

Kommnemenrapaocts. Onucras. [lonumepus

BsaumoneiicTBre reHoTHNA U cpeibl Ipu popMupoBaHuy (heHoTHNa. MI3MEeHYMBOCTh
IIpU3HAKOB. KauecTBEHHBIE M KOJIUYECTBEHHBIE NPU3HAKK. BUIbl M3MEHUMBOCTU:
HEHACJIE/ICTBEHHAsI U HACJIECTBEHHASI.

MomupukanmoHHas ~ M3MEHYMBOCTh.  Ponb  cpempl B ()OPMHUpPOBAHUHU
Mo pUKaMOHHON n3MeHunBocTH. Hopma peakiu npusHaka. BapuanoHHbIi psi
u BapuaimoHHas kpuBas (B. HWoramncen). CpoiictBa MOIU(PHUKAIIMOHHON
U3MEHYHBOCTH.

I'enoTrnyeckast n3MeHIUBOCTh. CBOMCTBA TEHOTUITUYECKON M3MEHYMBOCTH. Bupl
TeHOTUTMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTAI[HOHHASI.

KomOuHatuBHass W3MEHYMBOCTh. Mei03 ¥ TOJIOBOM TpOLeCC — OCHOBA
KOMOMHATHUBHON M3MEHYMBOCTH. POoNb KOMOMHATUBHOW M3MEHUYMBOCTH B CO3JIAaHUU
TEHETUYECKOr0 Pa3HOo00pa3ys B MpeaesiaX OJHOro BU/A.

MyTanmoHHas U3MEHYMBOCTb. BUIbl MyTaluii: FeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHbIE M WMHIYLIMPOBAHHBbIE MYyTalUU. SEpHBIE M IUTOIUIA3MAaTHUYECKUE
MyTtaiui. COMaTHYECKUE U MOJIOBbIE MyTaly. [ [puurHbI BOSHUKHOBEHUS MYy TallH.
MytareHpl M HMX BIMSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYyTAallMOHHOI'O
rporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacliecTBeHHON u3MenuuBoctu (H.U.

BaBI/IHOB). BHGHI[CpHaSI U3MCHYHMBOCTDb U HACJICACTBCHHOCTD

Kapuotun wuenoBeka. MexayHaponHas mOporpaMMa HCCIEIOBaHUS TIeHOMaA
yejaoBeKa. MeToabl  HM3y4YeHUsT TEHETMKM  YEJOBEKAa: TI€HEaJOTMYECKU,
OJIM3HELOBEIMH, [IMTOreHETHYCSCKHIA, MOMYJIAIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETHYECKU. CoBpeMeHHOE OmpeeIICHUE TCHOTHUIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[MlIP-anamu3a. HacnencrBeHHble  3a0o0JieBaHMS  4YelOBeKa. | eHHbIE U
XPOMOCOMHBIE 601e3HU YEJI0BEeKa. bonesnn c HACJIEICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIMIIMHCKON N'€HETUKHU B MPEAOTBPAIICHUN

U JIEUEHNH T'eHETHYECKUX 3a001eBanmil yenoBeka. CTBOJIOBEIE KIIETKU
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JloMecTukaius 1 ceneKIus. 3apokKIeHUe CETEKIMU U ToMecTukanuu. Yuenue H.U.
BaBuioBa 0 IeHTpax MPOUCXOXKACHUS W MHOT000pasusi KyJIbTYPHBIX PACTEHUIA.
Posnb ceneximu B coO3MaHUM COPTOB PACTEHHUM U MOpoJI KUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTMYECKHX PAJIOB B HacjieAcTBeHHOM u3meHunBoct H.U.
BaswuiioBa, ero 3naveHue 15 CEJICKIIMOHHON PabOTHI.

Metonpl  ceneKIMOHHOW paboThl. VCKycCTBEHHBI OTOOp: MAacCOBBIM H
VHIUBUy AJIbHBIN. OTtambel  KOMOMHAIIMOHHOM  celekuuu.  McmbiTaHue
NPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUITy C TOMOIUIBIO OICHKHU
(eHoTHUIIa TOTOMCTBA M OTOOP 0 reHOTHITy C omotkko aHanusza JHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTo]l CeJICKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHYECKH MyTareHe3 KakK MCTOYHHK MYyTalMii y KyJIbTYpHBIX (QopM
opranu3MoB. lcrnons3oBaHWE TEHOMHOIO pEIAKTUPOBAHMS M METOAOB
pexomOuHaHTHBIX JIHK mi1s momyueHust nCXoIHOTO MaTepuaia Jijisl CENEeKIUH.
[Tomyyenne nomuruionioB. BHyTpuBHIOBas ruOpuam3anms. biIM3KopocTBEeHHOE
CKpelIMBaHue, Wi WHOpuAMHT. HepoicTBeHHOE CKpelMBaHWEe, WIW ayTOPHIIUHT.
I'erepo3uc u ero mpuumsbl. Mcnonb3oBaHue rerepos3uca B cenekipu. OtnanéHHas
ruOpuamsanust. [Ipeongonenne Oecrutomusi MEXBHIOBBIX THOpHIOB. JlocTikeHus

CEJICKIIMY PACTEHUH M AKUBOTHBIX

3.7

4.1

OOBeKTHI, UCIIONB3yEMbIE B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYpHI,
MHUKPOOPTaHM3MBl, WX  XapakTepUCTHKA. 1paauiuoOHHAas  OHMOTEXHOJIOTHS:
xneOorneyeHne,  MOITy4YeHHE  KUCIOMOJIOYHBIX  HPOJIYKTOB,  BUHOEJHE.
Muxkpobuonorundeckuii cuHTe3. OOBEKTHI MHKPOOUOIOTUYECKUX TEXHOIOTHIA.
[IpousBopcTBO  Oenka,  aMUHOKHMCIOT M BHUTaMHMHOB.  VIcKycCTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMA SHIEKIETOK M KIOHHUPOBAHUE >KMBOTHBIX.
Meron TpaHCIUIAHTALUU AAEP KIETOK.

XpoMOCOMHass W TeHHas HHXEHepusa. VICKyCCTBEHHBI CHHTE3 T€Ha U
KoHCcTpyHpoBanue pekoMOuHaHTHBIX JIHK. JlocTmwkeHus u TepCHEKTHUBBI
XpOMOCOMHOW M TEHHOM WHXeHepuu. MenunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHuE CTBOJIOBBIX KJIETOK
Cucrema u MHOTOOGpaBI/IC OpTaHU4YC€CKOro Mupa

buonornueckoe  pasHooOpasue  opranuzmMoB.  CoBpeMeHHas  cHcTeMa
oprannueckoro Mwupa. llpunHnunel kinaccudukamuu opranu3mMoB. OCHOBHBIE
CUCTEMAaTUYECKHE TPYTIIbI OPraHU3MOB.

Oco0OeHHOCTH CTPOEHHUS M KHU3HEAEATEIbHOCTU OIHOKIETOYHBIX OpPraHU3MOB.
BakTepuu, apxeu, 0JJHOKIIETOUHBIC TPUOBI, OJHOKIETOYHBIC BOJAOPOCIH, APYTHE
npoTUcThl. KoloHnanbHble opraHnu3Mel. J[BrkeHne OJHOKIIETOUHBIX OPraHU3MOB:
amE€OouaHoe, KTYyTHKOBOE, PECHHUYHOE. 3alliTa Y OJHOKIETOYHBIX OpPraHU3MOB.

PaSHpa)KI/IMOCTL Y OAHOKJICTOYHBIX OPTraHU3MOB. Takcucer



4.2

MHoOrokJjieTouHbIe pacTeHus. B3auMoCBs3b YacTE€l MHOTOKJIETOYHOI'O OpraHU3Ma.
TkaHu, oprabl U CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opranu3ma. OpraHusm
Kak enmHoe uenoe. TkaHu pacteHuid. TUIBI  pacTUTENBHBIX  TKaHEM:
oOpasoBarenibHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoOenHocTH CTpOoeHUs, PYHKIMN U pacIioOKeHUs TKaHEeH B OpraHax pacTeHU

4.3

BereratuBHble U T€HEpATUBHBIE OPraHbl pacTeHUl. OYHKIIUA OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTECHUI: TPONIU3MBI U
Hactuu. [lornomenue BOABI, YIVIEKUCIOIO Tra3a U MHUHEPAJIBHBIX BEIECTB
pacrenusiMu. Jlpixanue pacrenuit. nuddysus razoB uepes3 MoBepXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHHil. Boiaenenue y pactenuil. 3amura y
MHOTOKJIETOUHBIX pacTteHuid. Kytumkyma. CpeacTBa MmacCUBHOM W XUMHUYECKON
3a1uThl. DUTOHIUBIL.

PazgpaxxuMocTs M peryisinids y OpraHu3sMoOB. Pa3zapakuMocTb U peryisuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocTtoBrle BCIICCTBA U UX 3HAYCHUC

4.5

4.6

MHOroKk/IeToYHble  KMBOTHBIE. B3anMMoOCBS3b  4acTe€ll  MHOTOKJIETOYHOTO
opranu3ma. TKaHHM, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOT'O OpraHu3Mma.
Opranmsm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U 4YeJIOBEKa. THITbI
JKUBOTHBIX TKaHEH: SIUTC/IMAJIbHAad, COCAWHUTCIIbHAA, MbIIICYHAsA, HCPBHAasd.
OcoOenHoctu CcTpoeHHs, (YHKIMA U pacHoONIOKEHUs TKaHeH B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

OpraHel U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPraHOB U CUCTEM OPIaHOB.
Onopa Ttema opraHu3moB. CKelleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHbIX. HapyxHblli 1 BHYTpeHHMH ckeneT. CTpOEHHE U TUIbI COEIUHEHUS
KOCTEH.

JIBuKeHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanme sxuBoTHBIX. [IMTanue
IIO3BOHOYHBIX )XKMBOTHBIX. J[pIxaHue xuBoTHBIX. KoxkHOe npixanue. XKabepHoe u
JETOYHOE JIbIXaHHE.

JIpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXHEHHE CTPOCHUS
JNETKUX IMO3BOHOYHBIX KMBOTHBIX. JlpIXaTelbHas cUCTeMa 4esloBeKa. MeXxaHu3m
BEHTWIALIMM JIETKUX Yy NTHUIl W MIEKONUTAKOIMUX. TpaHCIOPT BEIIECTB Yy
opranu3MoB. TpaHCHOPT BEHIECTB y JKMBOTHBIX. KpoBeHOCHas cuctema u e€
opranel.  KpoBeHOcHasg  cucremMa  NO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpPOBOOOpAIlleHUsI. DBOJIIOLIMOHHBIE  YCIIOKHEHHMsSI CTPOEHHUS KPOBEHOCHOM
CHUCTEMBI ITI03BOHOYHBIX JKMBOTHBIX. Bblaenenue y opraHusmoB. Beiaenenue y
KUBOTHBIX. COKpaTUTENbHbIE Bakyosnn. Opransl BoieneHus. CBa3b MOJIOCTHU Tea
C KPOBEHOCHOW M BBIICIUTEIBHOW CHCTEMaMH. BbineleHHe y IO03BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOIOKJIETOUHBIX JKMBOTHBIX. IlokpoBBI M uX

MIPOU3BOIHBIE.



PaznpaxuMoCTh M peryssius y OpraHu3MoB. Pa3IpakuMoCTh y OJTHOKJIETOYHBIX
opranu3moB. Takcuchl. PazapaXXMMOCTh W Pperyisuus y MHOTOKIETOYHBIX
pacteHuil. PocToBble BENIECTBA U UX 3HAYEHUE.

HepsHas cucrema u pereKTopHas peryssuus y MHOTOKJIETOYHBIX YKUBOTHBIX.
HepsHas cuctema u e€ otaesnsl. DBONIOLMOHHOE YCI0KHEHUE CTPOSHUsI HEPpBHOM
CHCTEMBI y KHBOTHBIX.

Pa3zpaboTka anropuTMoB M mporpamm Juid 3(PQPEeKTHUBHON (PyHKIMOHAIBHON
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METAabOJIOMOB

MHKPOOPTraHW3MOB, PACTEHHM, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/BM YCJIOBCKA U €TI0 3J0POBLE

5.1

5.2

Opransl ¥ CUCTEMBI OPraHOB yesnoBeka. OTAebl TOJIOBHOTO MO3Tra MO3BOHOYHBIX
KUBOTHbIX. Pedrnexc u pednexkropHas nayra. besycinoBHble U YyCIOBHBIE
peduiekcel. ['ymopanbHast peryisuuss ¥ SHIOKPHUHHAs CHCTEMa >KUBOTHBIX U
yesioBeka. JKenesbl SHAOKPUHHONW CUCTEMBI U MX TOPMOHBI. /[elicTBE TOPMOHOB.
B3auMocBs3p HEpBHOW W JHAOKPUHHOM cucTeM. [wumnoramamo-runodusapHas

cuctema. Pednekc u pediekropHas ayra. besycinoBHbIe U yCIO0BHBIE pedIeKCh

3amura opranuzMa oT Oosie3Heil. IMMyHHast cucteMa 4denoBeka. KiieTouHbId 1
TYMOpJIbHBIA MMMYHHUTET. BpoXAEHHBIN, NpHOOPETEHHBbIN crenuduyecKuii
UMMyHHUTET. Teopusi KIOHaJIbHO-CEIEKTUBHOro ummyHurera (I1.Opnux,
®.M.bepuer, C.Toneraa). BocnanutenbHble OTBETHI OpraHu3moB. Poub

BpO}K,I[éHHOFO HMMYHHUTCTA B pa3BUTHHU CUCTCMHBIX 3a001eBaHNMI

53

54

5.5

5.6

5.7

6.1

KposenocHast cucrema u e€ opranbl. Cepjue, KpOBEHOCHBIE COCYIIbl U KPOBb.

Kpyru kpoBoobparienus. Pabora cepana u e€ perynsuus

Hpbixanue yenoseka. Jluddysus ra3zoB yepes MOBEPXHOCTb KIETKU. [lpixaTenbHas
cuctema 4yenoBeka. JIpixaTenbHas MOBEPXHOCTb. Perynsuus  JIbIXaHus.

JlpIxareabHbIe 00BEMBI

[MumeBaputensHas cucremMa uenoBeka. OTIENbl MHIEBAPUTETHLHOTO TpPaKTa.
[IumeBaputenpHbie  Keie3bl.  BHYTpUIONOCTHOE UM BHYTPHUKIETOYHOE
MUIIEBAPEHUE

[TokpoBbel u wux mnpousBoaHble. Opranbl BblaeneHus. [louku. CtpoeHue u
¢byHkuroHupoBanue HeppoHa. OumpTpaIus, ceKpennuss 1 00paTHOE BCaChIBAaHUE
KaK MEXaHU3MbI pabOThI OPraHoB BeleneHUs. OOpa3oBaHUE MOUYHN Y YETIOBEKA
JIBmkeHue denmoBeka: MplevHas cuctema. CKeNeTHbIC MBIl U UX padora.
CTpoeHHE U TUITBI COSAMHEHUS KOCTEH

Teopus sBoIOIIMU. Pa3BuTHe knM3HU Ha 3emiie

OpomononHass  teopuss Y.  [lapBuHa. IIpeanochbulkM  BO3HUKHOBEHHS

napsuHHU3Ma. JKu3Hb 1 HayuyHas aedarenbHocTh Y. JlapBuHa.
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JBuxyue cuiibl 3Boiaouuu BUaoB mo Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh
pa3sMHOXKEHHsI OpPraHW3MOB, HAcCJEICTBEHHAas M3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmnenue cunternyeckor teopun sBomtonuu (CTD). HelitpanbpHas Teopus
sBomonu. COBpeMEeHHAs SBOJIIOIMOHHAS OMONOrHs. 3HAYeHHUE HBOJIIOLIMOHHON

TEOpUU B POPMUPOBAHUHN €CTCCTBCHHO-HAYYHON KapTHHBI MUPA

[Momynsanmst kak sieMeHTapHas enuHUIa dSBoonnd. COBpEMEHHBIE METOJIbI
OLIEHKM TEHETUYECKOTO pPa3sHOOOpa3wsi M CTPYKTYphl momyisinuid. V3meHeHue
reHoQOoHJa MOMYyJSALUN KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. Baitn6epra.

OneMeHTapHble  (akTOpbl  (OBIKYIIME CHUJIBI) DBOJIONUU. MyTallmOHHBIA
nporecc. KomOunatuBHas wu3MeHYMBOCTh. Jlpeiip reHOB — chyuwaiiHble
HEHalpaBJIeHHblE HW3MEHEHHMsS 4YacToT aiieneil B momymsauusx. OQQexT
OCHOBATEJIA. Murparuu. Wzomsius TOTTYJISILIUIA: reorpaduueckas
(mpocTpaHCcTBEHHas ), OMosornueckas (pernpoayKTUBHas).

EcrectBennbiii  orOop — Hampapusiommid — ¢GaxTop dBoMOIUH.  DOpMEI
€CTeCTBEHHOTO  OTOOpa:  JBWXKYIUMH, CTaOMIM3UPYIOIIUH, pa3pbIBAOIINN
(mu3pyntuBHbIi). [TonoBoit oT6Op.

[IpucrocoONeHHOCTh ~ OPTaHWU3MOB  KaK  pe3yibTaT  MHKPOIBOJIOLHUH.
Bo3HukHOBeHHE — MpHCIIOCOONEHMI Yy ~ OpraHu3smMoB.  ApoMopho3bl |
uanoanantauuu. [Ipumeps! npucrnocobaenuii y opranuzMoB. OTHOCUTEIBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum wu CcTpykTypa. BumooOpasoBaHme Kak pe3yabTaT
MUKpOdBoOJIoIMH. M3omsmus — xiroueBoit (akrtop BumooOpazoBanus. Ilytu u
CHIOCOObI BUJI000pa30BaHUSA: aJJIonaTpUYecKoe (reorpaduueckoe),
CHUMIIaTpU4Yeckoe  (IKOJIOTUYECKOE),  «MTHOBEHHOE»  (IOJUILIOWIU3AIIMS,
rubpuanzanys). JIuTeIbHOCTh BOIIOIUOHHBIX TPOLECCOB.

Mexanu3mbl GOPMHUPOBaAHUS OMOJIOTUYECKOTO pa3HO00pa3usl.

Ponb 3BOMIOLIMOHHON OMONOTHHM B Pa3pabOTKE HAYYHBIX METOJIOB COXPAaHCHHS
O6uopaszHooOpasuss. MUKpPOIBOJIOLKS W KOABOJIOLMS IMAapa3UTOB M HX XO3sEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHMBOCTH K aHTHOMOTHKAM U CITIOCOOBI 0OPHOBI

C HeU

6.3

Metoapl uM3y4deHUs: MaKpOdBOMIONUHU. [laneoHTONIOrMYeCKne METONbl M3Y4YCHUS
sBorrord. [lepexomubie GopMBI U PUIIOTCHETUIECKUE PSIBI OPTAHH3MOB.
buoreorpaduueckue metoapl u3zyueHus 3poitoiuu. CpaBHeHue Guopsl u (hayHbl
MaTepUKOB M OCTpOBOB. broreorpaduueckue obmactu 3emian. Buabl-sHIeMuKu u
PETUKTHI.

OMOpHOJIOTHYECKHE U  CPABHUTEIBHO-MOP(OIOTHIECKUE METOJbl HM3YUYECHHUS
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IBOJIIOIMM. ['eHeTHueckne MeXaHU3Mbl HBOJIIOLIMM OHTOI€HEe3a M TOSABIICHUS
SBOJIIOIIMOHHBIX ~ HOBUIECTB. | 'OMOJOTMYHBIE W  AQHAJOTWYHBIE  OpPTraHbI.
PyaumeHnrapHble  opraHbel M aTaBU3Mbl.  MOJEKYJISIpHO-T€HETHUECKUE,
OMOXMMHYECKHEe M  MaTeMaTUYeCKWe  METOAbl  W3Y4YEHHsS]  HBOJIOLHUU.
I'omonoruunsie reHbl. COBpEeMEHHbIE METOJbl MOCTPOCHUS (PHIOreHEeTHYECKHX
JIEPEBHEB.

XPOMOCOMHBIE MyTallU1 U IBOJIIOLMSI TEHOMOB.

OOue 3akOHOMEpHOCTH (IpaBuia) 3BoMOLMH. HeoOpaTUMOCTh HBOJIOLUH.

AnanTtuBHas paauanua. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIUN

Hayunble TUIOTE3Bl NPOMCXOXKIAEHUS KU3HM Ha 3emuie. AOHOreHes u
naHcnepMus. JloHay4yHble MPeACTaBICHUS O 3apOXKICHUH KU3HU (KPEAl[MOHU3M).
I'unoTe3a MOCTOSHHOTO caMO03apOXKACHUS JKU3HU U €€ OIPOBEPKEHUE OIBITAMU
®. Pemu, JI. Cnamranuanu, JI. Ilacrepa. IlpoucxoxaeHue KHU3HH U
acTpOOHOJIOTHSI.

OcHoBHbIE 3Talbl HEOpraHM4ecKod 3Bosrouuu. IlnanerapHas (reosioruueckas)
IBOMIIONMSL.  XHMHYecKass 5BOJOLUA. AOHMOT€HHBIM CHHTE3 OpraHMYeCKHX
BemecTB u3 Heopranudyeckux. OmbiT C. Mumnepa u I'. FOpu. O6pazoBanue
noaumepoB U3 MoHomepoB. KoanepBatHas runoresa A.M. Omapuna, runoresa
nepBuuHoro OyinboHa JIx. XonneiHa, reHerudeckas rumotesa I'. Mémnepa.
Pu6osumer (T. Yek) u runoreza «vupa PHK» V. ['mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnu u mertoasl €€ m3ydeHus. Mckomaemble OpraHMYeCKHE OCTaTKH.
I'eoxpononorust u e€ meronsl. OTHOCUTENbHAS M Aa0CONIOTHAS T'€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas 1mkasa: 30HbI, 3pbl, EPUOJIBI, FTOXH.

HavanpHble sTansl opraHuyeckoil sBomonyy. 1losBieHne 1 3BONIONUS NEPBBIX
KJIETOK. OBOJIONMs MeTabonu3Ma. BoO3HMKHOBEHHME NEpPBBIX HKOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOIIIEHKH KaK aHaJIOr MEepPBbIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Ipoucxoxxaenne 3yKapuor (cUMOHOTeHe3). DBOJIOIMOHHOE MPOUCXOXKICHHE
BUpYCOB. [IponcxokIeHne MHOTOKIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl JBOJIONHMM BBICHIMX pacTeHHi. OCHOBHBIE apoMOp(hO3bI
pacteHuii. Bpixon pacrenuii Ha cymry. IlosBineHue CHoOpoOBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CemeHHble pacreHus. lIpoucxoxkneHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl 3BOJIONMUA SKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TtunoB. Ilepsbie XopnoBbIe kUBOTHBIE. JKU3HB B BOJE. DBOIIOLUSA IO3BOHOYHBIX.

[Ipoucxoxaenne ampuoOuit u pentwmii. [IporcxoxaeHre MICKOIMUTAOIMINX U
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ntun. [lpuanun xmodeBoro apomopdosa. OcBoeHHe O€Crno3BOHOYHBIMU U
[M03BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMJie 10 ApaM U NEepHOoJaM: apXei, MPoTepo30H, MaJeo30H,
ME€3030M, KaiHOo30i. OOmas XapaKTepuCTHKa KIUMara M TeOJIOTHYECKUX
nporieccoB. [losBiIeHHE M pacIBET XapaKTEPHBIX OPraHU3MOB. YTieo0pa30BaHUE:
€r0 YCJIOBHSI M BITUSTHUE HA Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBble BBIMHpPAaHUS — HKOJOTMYECKHE KpU3UCHI mnponuioro. IlpuyuuHbel u
CJEICTBUSI MacCOBBIX BbIMUpaHUil. COBpEMEHHBIN SKOJOTUYECKHN KPHU3HC, €ro

0COOEHHOCTH

Paznenst m 3agmaun anTpomosyoruu. Meronpl antpornosiornd. CTaHOBIIEHHE
MIpeICTaBICHUM O MPOUCXO0KIeHUH yenoBeka. CoOBpeMeHHbIE HayUHbIE TEOPUH.
CxoncTBO uyenoBeka C KUBOTHBIMH. CHCTEMATHYECKOE IOJIOKEHUE YETIOBEKA.
CBuzerenbcTBa  CXOJACTBA  YEJNOBEKA C  JKMBOTHBIMHM:  CPAaBHUTENBHO-
MOpQoJIOTHUECKHE, AMOPHOJIOTUYECKHE, (hHU3M0JI0r0-OMOXUMHYECKHE,
noseseH4yeckue. OTanyMs yenoBeka OT )KUBOTHBIX. [IpsIMOX0XKIeHe U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAIBHOMN
CUCTEMBI.

JBwxymue cuibl ((akTopbl) aHTPONOIreHe3a: OMOJIOTMYECKHE, COIMaJbHBIE.
CooTHoleHre OMOIOTMUECKHUX U COLUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OcHOBHbIE CTaJIMM AHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE NPEAKH JIIOJIEH.
UYenoBek  yMmelnbld, IE€pBblE  M3TOTOBIEHUS  Opyaud  Tpyxa. Yenosek
NPSAMOXOJAIIMI W TEpBBIA BBIXOJA JOAeH 3a mnpenensl Adpuku. YemoBek
reienb0epreckuii — oOIuMi NpPeJoK HEeaHAEPTATbCKOIO YeJIOBEKa U YelloBeKa
pasymHoro. YenoBek HeEaHIAEPTaJbCKUW KakK BHUJ JIIOJCH XOJOAHOTO KJIMMAaTa.
UYenoBeKk pa3syMHBIII COBPEMEHHOI'O THUIIA, JEHHUCOBCKHI YEJIOBEK, OCBOCHHE
KOHTUHEHTOB 3a npejenamMu AQpuku.

DOBOJNIOIUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHbBII OTOOp B MOIMJSALHUAX
yenoBeka. MyTanMoHHBIA mporiecc W noaumopdusm. [lomynsunoHHbIE BOJHBI,
npeiid reHoB, Murpanus u «3¢p(HEeKT 0CHOBATENS» B MOMYJISAIMIX COBPEMEHHOTO
YEJI0BEeKa.

YenoBeueckue pacel. Ilonstue o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBCTpajO-HErpouaHasi  (dPKBaTOpUAJbHAs),  MOHTOJOHIHAS
(a3marcko-amepukaHckas). Bpems u myTu pacceleHusl yeloBeKa IO IUIaHETe.
EnunctBo  yenoBeueckux pac. HaydHas  HECOCTOSTENBHOCTb — pacu3Ma.
[IpucnocoOaeHHOCTh 4YesloBEeKa K Pa3HbIM YCIOBHUSM OKpYXalolled Cpessl.
Bnusinue reorpaduyeckoit cpensl M Apeiida TeHOB Ha MOP(ROJIOTHIO H

(hU3HONOTHIO YeToBeKa

OKOCUCTEMBI U MMpucynmue MM 3aKOHOMCPHOCTHU
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7.2

7.3

Pa3nens! u 3agaun s3xosioruu. CBsI3b 3KOJIOTUU C IPYTUMH HAyKaMHU.
Metoner skosnoruu. lloneBeie HAOMIOAEHUS. ODKCHEPUMEHTHI B JKOJIOTHU:
npUpoaHble W JabopaTopHble. MoaenupoBaHHEe B HSKOJOTUH. MOHUTOPHUHT

OKPY’KaOIIECH CPe/Ibl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okonornyeckue (GakTopsl M 3aKOHOMEpHOCTH MX nAeiictBus. Kiaccuduxanms
9KOJIOTHYECKUX (hakTOpoB: alOmoTmyeckue, OUOTHYECKHE, aHTPOIOTCHHBIE.
OOmme 3aKOHOMEPHOCTH JIEHCTBHA OSKOJOTWYEeCKHX (akTopoB. IIpaBuio
vuanmyma (K. Hlnpenrens, 0. JIu6ux). TomepantHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue (axtopsl. CBeT Kak skojorndeckuil daxrtop. [eilcTBue pasHbIX
Y4acTKOB COJIHEYHOTO CIEKTpa Ha OpPraHu3Mbl. OKOJOTHYECKHE TPYIIIbI
pacTeHMil M JKMBOTHBIX IO OTHOUIEHMIO K cBeTy. CurHajnpHas pojib CBETA.
doTonepuoanu3M.

Temmnepatypa Kkak »dkoyiormueckuii (Qakrop. [lefictBue TemmepaTtypsl Ha
opranu3mbl. [loMkunOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHocth kak skojorudeckuit ¢akrtop. [Ipucnocobnenus pacteHuid K
nojJiepKaHuio BojHoro Oamanca. Kiaccudukainus pacTeHMid MO OTHOUIEHUIO K
Bojie. [IpucnocoGieHus )KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEKUMA.

Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3E€MHO-BO3AYIIHAs, IOYBEHHAs,
ryOMHHAass  MOJANOYBEHHAs, BHYTpPUOpPraHW3MeHHas. (DOU3MKO-XMMHYECKHUE
0COOEHHOCTH cpea OOMTaHus opraHu3MoB. I[IpucrnocoGiieHust OpraHu3MoB K
YKU3HU B Pa3HbIX CpEeaax.

buonoruueckue putmbl. BHeninue u BHyTpeHHHE pUTMbl. CyTOUYHBIE U TOJJUYHbBIE
putMbl. IIprcnoco0neHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHSIM YCIOBHH
KU3HU.

Kuznennsie popmbl opranu3mosn. [loHsTHe 0 xu3HeHHON ¢opme. KU3HEHHbIE
(opMBI pacTeHMIA: JepeBbs, KyCTapHUKU, KYyCTaPHUYKH, MHOTOJICTHHE TPAaBBI,
OJIHOJIeTHUE TpaBbl. JKu3HeHHbIE (OPMBI KHUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a )KU3HH.

buortnueckue Qaxtopbl. Buabl OMOTHUYECKMX B3aMMOJAEHCTBHMM: KOHKYpPEHLUS,
XHITHAYECTBO, cUMOMO3 U ero (opmel. [lapasutusm, Koomepamus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTHpaHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoOfeicTBusl  (Tommueckue, (¢dopuueckue, ¢abpuyeckue). 3HaUCHUE
OMOTHYECKMX B3aUMOJIEHCTBUN Ui CYLIECTBOBAHHUS OPraHU3MOB B Cpele

obutanus. [I[pUHINI KOHKYPEHTHOT'O UCKIIIOUEHHS

OKOJIOTHYECKHE XApaKTECPUCTHUKU TTOITYJIALNH. HOHYJ'ISII_[I/ISI Kak Ouoyiornyeckas

cucrema. Poib HEOTHOPOIHOCTH Cpebl, PU3HMUECKUX OaphepoB U OCOOCHHOCTEN
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O61oJ0rMM BUJOB B (DOPMHPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYpPbI MOMYJISLUH.
OcHOBHBIE TIOKa3aTENIM MOIMYJSIIMU: YUCIEHHOCTb, IUIOTHOCTb, BO3pAacTHAas M
[I0JIOBAsi CTPYKTypa, pOXKIAEMOCTb, NPHUPOCT, TEMI POCTA, CMEPTHOCTb,
MUTpaLysl.

OKkosorudeckass cTpykrypa nomyiaanuu. OICHKa YHCICHHOCTH IOIYJIALUU.
Junamuka nomnyyiauuu U e€ peryisuusa. buotuueckuil nmoTeHUMan MOMYJISLNU.
MonenupoBanue AOUHAMMKM — nomyisinuu. KpuBele pocTa  4MCIEHHOCTH
nonyysiuvd. KpuBble BbDKMBaHMA. Peryssiiysi YMCIEHHOCTH MOIYJISIIMHA: POJb
(akTopoB, 3aBUCAUIMX M HE 3aBUCALIMX OT IUIOTHOCTU. ODKOJOTHYECKUE
cTpaTteruu BUAoB (1- u K-ctparerun).

[lonatue 006 »sKomoruueckoil Hume BuAa. MectooOutanue. MHoromepHas
Mozenb 3Kkosnormdyeckoil Humm Jx.M. XartumHcona. Pa3zmepsl skonormyeckoit
Huiy. [loTeHnmanbHas u peaqn30BaHHas HUILH.

Bun xak cucrema nomynsuuid. Apeanbl BUIOB. Buapl M uX KU3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS W MWIPAlMd  >KUBOTHBIX.

buonornyeckue nHBa3uU JYKCPOAHBIX BUIOB

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBs3u MexIy
opranm3mMamMu B OwuoIeHo3e. DJKocucTeMa Kak OTKpbiTas cuctema (A.JDx.
Tencnu). OyHKIMOHAIBHBIE OJOKM OPraHU3MOB B JKOCHCTEME: MPOAYIICHTHI,
KOHCYMEHTHI, penyneHTbl. Tpodudeckue ypoBHU. Tpodudeckue 1enu U CETH.
AbGuotnyeckue 6moku 3KocucteM. [1ouBbl U Wbl B dKocucTemax. KpyroBopor
BEIIIECTB U MTOTOK SHEPTUHU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeJIM IKOCUCTEMBI. bruomMacca u mpoayKUUs. DKOJOTUYECKHE
MAPAMHUJIBI YUCEN, OMOMACCHI U DYHEPTHH.

HanpaBnenHble 3aKkOHOMEpPHBIE CMEHBI COOOIIEeCTB — cykieccud. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM M WX NPUYMHBL. AHTPONOrE€HHbIE BO3ACUCTBHUS Ha
cykneccnn. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

[Ipuponnbie 3KOCUCTEMBI. AHTPONOTEHHBIE 3SKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArponeHos. Paznuuust Mexay aHTpOIOTr€HHBIMU M IPUPOTHBIMHA 3KOCUCTEMAMHU.
Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢uiopa u
(ayna. CHHaHTpONHU3aUs TOPOACKON (hayHbL bHoNOrHmYecKoe U X03sIICTBEHHOE
3HAYEHUE arpO’KOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POpPMHUpPOBAHUS
OCHOBHBIX B3aUMOJECUCTBUI OPTaHU3MOB B OKOCUCTEMAX.

ITepenoc sHEprun M BEIIECTB MEXKIY CMEKHBIMH KOCUCTEMaMHU. Y CTOMYMBOCTh
OpPraHu3MOB, TIONMYJSLUMA W OKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3ACUCTBUI

buochepa — oOmennanerapHas oOosouka 3eMiM, T/€ CYIIECTBYeT WU
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cyliecTBoBajia JkuM3Hb. Yuenue B.J. Bepnaackoro o Ouocdepe. Obnactu
6uocdeps! u e€ coctan. KuBoe BeriecTBo 6Hochepbl U €ro PyHKIUH.
3aKOHOMEPHOCTH cymliecTBOBaHUs Ouocdepsl. OcobeHHOCTH OHOChEpPHl Kak
rno0anbHOM  9KocHcTeMbl.  J[MHamu4eckoe  paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB u OHOreoXMMHYecKne LUKIbI (yriepona, as3oTa).
PurmuvHOCTH siBIIeHU# B Orocdepe.

3oHanbHOCTh OMOcdepbl. TlonsTe o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHJpa,
XBOMHBIE Jleca, CMEIIAaHHbIE M UIMPOKOJHMCTBEHHBIE JI€Ca, CTENH, CABaHHBI,
MYCTBIHM, TPOMHYECKHE Jieca, BBICOKOTOphs. KiMMaT, pacTHTENbHBIN U
KUBOTHBI MUP OMOMOB CYIIIH.

Crpykrypa U (YHKIUS XHBBIX CHCTEM, OIEHKAa UX PECYpPCHOIrO MOTEHIHana U

ouocdepHbIX QyHKIIHHA

DKOJOTHYECKHE KPU3KCH U MX MpUYUHBEL. Bo3neiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHre BO3AYIIHOW cpenibl. OxpaHa BO3AyXa. 3arpsi3HEHHWE BOJHOU CpPEIIbl.
Oxpana BoAHBIX pecypcoB. Pazpymienue mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
H3menenue knumara.

AHTpPONIOTEHHOE BO3/JEHCTBUE HA PACTUTENbHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MPUHLHUIIBI OXPAHBI MPHUPOIBIL.
Kpacupie kaurn. Ocobo oxpansembie mnpupoansie tepputopuu (OOIIT).
boranunueckue cazibl ¥ 300J0TMYECKHUE MAPKHU.

OCHOBHbIE TPUHLHUIIBI YCTOMYMBOTO pPa3BUTHS 4YEJIOBEYECTBA U MPUPOJBL.
PanmonaneHoe  mpUpPONOMOIB30BAHME W COXpaHEHHE  OMOJIOTHYECKOTo

pazHooOpa3us 3emiin




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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