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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpenmety «buonorus» (mamee - Ouosiorust) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX MOJIOKEHU (penepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS.

Cornacao nonoxenussm ®I'OC COO mnpoduiibHble yueOHBIE MNPEIMETHI,
HU3y4JaeMble Ha YIIIYOJIEHHOM YypOBHE, SIBIIIOTCS CrocoOoMm muddepeHuanim
oOy4eHHsI Ha YPOBHE CpPEIHETrO OOIIero oOpa3oBaHUS W IPHU3BAHBI OOCCICYHTH
MPEEMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIMM, CpEAHUM OOIIUM, CpPEIHUM
po(eCCUOHANIbHBIM U BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaxIblid U3 ITHUX
y4eOHBIX TPEAMETOB JOJDKEH ObITh OPUEHTHUPOBAH HAa MPHOPUTETHOE PEIICHHE
00pa30BaTEeNbHBIX, BOCHUTATENBHBIX M PA3BUBAIOIIMX 337a4, CBS3AHHBIX C
npodoprueHTaeil 00yJaromuxcsi U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOMN
00JIaCTH HAY4YHOTO 3HAHUS, CBS3aHHOTO C OWOJOTHEW, MEAMIIMHON, IKOJIOTHEH,
MICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Tporpamma mo ydeOHOMY mpenmery «buomorus» maér mpeacraBieHHE O
HeNMu W 3a1adax u3ydeHus ydeOHoro mpenmeta «buonorus» Ha yrayOGnéHHOM
YPOBHE, OIpeeseT 00s13aTeabHoe (MHBAPUAHTHOE) IPEIMETHOE CO/IEpKAHUE, €TI0
CTPYKTYpUPOBAaHHME TIO pa3ieliaM M TeMaM, paclpeielieHhe Mo Kjaccam,
PEKOMEHJIyeT MOCJIEeI0BAaTeIbHOCTh M3yUYeHUs y4yeOHOro Marepuaja ¢ Y4EToM
MEXIPEIMETHBIX M BHYTPHIIPESIMETHBIX CBS3€H, JIOTUKM Y4eOHOro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3y4YeHHUEM OWOJIOTUM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATPUBAETCS
HANpaBIIEHHOCTh Ha TOCJENyIollee pa3BUTHE OWOJOTHYECKUX  3HAHUH,
OPUEHTHPOBAHHBIX HAa (POPMHpPOBAHME €CTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEICTaBICHUA O 3J0pOBOM 00pa3e >KW3HM, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHS K OKpyKawolled npupoAaHoi cpexne. B
mporpaMme Mo OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpedboBanuit PIOC COO Kk MIaHUPYyEMBbIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TIPEAMETHBIM pe3yJibTaTaM OOydYeHHS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydaromuxcss MO0 OCBOCHHUIO COAEpX aHHUS OUOJIOTMYECKOro 0Opa3oBaHUs Ha
YPOBHE CpeaHero o0I1iero oopa3oBaHus.

VY4eOHsiii ipeamet «buonorus» Ha ypoBHE CpelHEro oo0Imero oopa3oBaHuUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha
pacIivpeHue U yriiyoJieHHe 3HaHUW 0O0ydJaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX



MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUH W OHOJIOTUW Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yIUIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOIIUMXCs K MOCIEIYIOIIEMY IOJIYYEHUIO
OMONOrMYecKkoro  o0pa3oBaHMA B By3aX U OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €r0 COAEpKAHMS COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUH  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTHe. Tak,
pacmipeHsl U yriyOjieHbl OWOJIOTMYECKHE 3HaHMS O PAcTEHUsSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAHOTO U MOMCKOBOIO
XapakTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKMX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHUH
(bU3UKU, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o y4yeOHOMy mnpeamery "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBIH UM 53BOJIOLUMOHHBIM MOAXOABl K HU3Y4YEHHUIO OHOJIOTHUU.
CoryiacHO UM, U3y4arOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE [l dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEeHUs OMOJIOTUYECKOro pa3HooOpaszus 1utanetel. Tak, B 10 kmacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMONOTHY, aKTyaIU3UPYIOTCS 3HAHMS OO0ydYarommMXcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHMOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U yUeHHUE 0 Ouocdepe.

VYuebnsiii npeamer «buonorus»  mpu3BaH  00€CIEUUTh  OCBOCHUE
00yJaroIuMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIE€TKH, OpraHu3ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOIIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acCleKTax OMOJOTrHYeCKUX 3HaHUM. J{is
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0y4arouMxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMS U Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PElICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

[enb uzydenus: yueOHoro npenmMera «buonorus» Ha yriyOJaéHHOM ypOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN



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

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yray0aEHHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOUINX 3a1a4:

OCBOEHHUE OOYYAIOIMIMMHUCA CHUCTEMBI OHMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MTOMYJIAINS, BUA, ONOTE0IIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMHU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYISIpHOH U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKH U
CeJICKUMH, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOrHUH,
HKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTHYECKHX
uccleoBaHU B JjabopaTtopum W B npupoje (HaOmoJeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHUE OOYyYarOUIMMHUCA YMEHHUSMHU: CaMOCTOSTEIbHO  HaXOIWTh,
aHAIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYH0 HH(POPMALIUIO; TMOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¥  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npoOjeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOILICHUIO K OKpPY’XKalIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATH  MEpbI
npoduiiakTUKA WHGEKITMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BuTHE Yy 00yYaroNIMXcsl MHTEIJIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B MpOLIECCE 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITHSIMA M COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTWH, PEIIAEMBIMU €I0 TMPOOJIeMaMH, METOJ0JIOTHEN
OHOJIOTUYECKOTO UCCJIeI0BAHMS, MIPOBEJICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHNUM, pelieHus] OMOJIOTMYEeCKUX 3a7a4, MOJIECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCITUTaHUE y 00YYaIOMUXCSl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJICTIHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIACHUS B MPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOYYAIOMIMMUCA  KOMIIETEHTHOCTM B pPallMOHAIILHOM
IPUPOAOTIOIb30BaHUN (COOJIO/ICHNE TPaBUJ TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOCchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpyXXaromux Jojned  (cobmomeHuss wMep mnpodunakTuku — 3a00JIeBaHUH,
oOecrieueHne OE30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMEe  YCIOBMM  JUIsi  OCO3HAHHOTO  BBIOOpAa  OOYyYarOIIUMHCS
VH]IMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJIeayoueMy Ipo(ecCHOHAaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTy JIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YTiIyOJIeHHOM
ypOBHE cpeaHero oodiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OO0yUCHHS OUOJIOTUU
OCYIIECTBJISIETCS. ¢ YYETOM CHEIU(UKH €ro COJEp KaHWs U HaIlpaBIECHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM yCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENHLCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCS Y4YUTEJIeM Ha OCHOBE HWMEIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HayKd UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHune OMoJOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JeMmoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3y4Y€HHUE

JKuBble cucTEeMbl Kak NpeaMer u3zydeHust Ouosnoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CI0KHOCTh M YIIOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOoBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccbl, mpoucxonsdumue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opma CyIiecTBOBAHHMS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMbI HA PA3HBIX YPOBHSIX OPraHU3aINU.

N3ydenne >XuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMOu u
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsiTie BHIOOPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUA PpeE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonornueckue
cuctemMbly, «CBOHCTBAa >XMBOM MaTepumn», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON TIPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEACHHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEMY.

Tema 3. BuoJsiorust KJIeTKH

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

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(PepeHInaNnbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauun

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

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

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaIbHOe IEHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEareHra, y4acTUe B CTPYKTyPUPOBAHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
posb. Posib KaTHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, NenTHIHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qpynkumun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIUTOCAXaPUIAbl U TOJIHCAXAPUIBIL.
OO0mmifi TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GpyHKIIMM yTII€BOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKYUYeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotbl. JJHK u PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupanbs. Mectonaxoxxaenue u ouosiornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

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

CrtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKYI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
Opeanuyeckull cCuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHMX JJIEMEHTOB B HEXKUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuiel u cxembl: «llepuoguueckass TaOMUIIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MOJIeKyJbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHUe
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOW MOJIEKYJbD), «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MoJIeKyd JUnuaAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue monekyasl ATO».

O06opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO KaueCTBEHHBIX
peaKIii».

JlabopaTtopnass  paGora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. Crpoenne u QyHKUNH KJICTKH

Tumbel KIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIICTKH.



CtpoeHne mpoKapuoTHIEeCKOU KIeTKu. KineTouHas creHka OakTepuii U apXxei.
OcoOeHHOCTH CTpOeHHUs TeTepoTpoHONl M aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBaHUE AYKApHUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIN TpaHcropT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLUTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uromnasma. [{urozons. [{utockenet. JIBuxkenne muromiazMbl. OpraHouIbl
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHUE U (PYHKIHMH. B3anuMocBs3b
OJJHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKE. Bakyonn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (yHKIIMM MHUTOXOHIpuiM u miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeoi.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmoi. MBbILIEUHbIE — KIIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpOQUIAMEHMAMU U
muxpompybouxamu. Momopnvle Oenxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuuu. SnepHpiii O0enkoBbIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBI. /J{uHamuka s0epHoU 00010uKku 6 mumose. Aoepmbiil
Mpancnopm.

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

JdeMoHcTpanuu



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

Tabmuel u cxeMbl: «CTpoeHHE 3YKapUOTHYECKOM KieTKn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENIbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHne MPOKApHUOTUUECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEPHAIbHBIX KJIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKaX).

IIpakTuueckass padora  «l3ydyeHue  JOBMKEHHS  UUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIIALINS U TUCCUMIIISLIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOmMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoja B OOMEHHBIX
mpoleccax. OJHEpPreTuueckoe obOecnedueHue KieTku: mnpeBpanieHne ATD B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
MeTtabonu3ma. DepMEHThl, UX CTPOCHHME, CBOMCTBA M MEXaHU3M JIEHCTBUS.
Kodepmentsl. OTinuust pepMEeHTOB OT HEOPTAaHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEpPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
Anoxcueennvitl u okcuceHHwll omocunmes y baxkmepuii. Ceemocobuparowjue
nuUSMeHmvl U NUCMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunrteza. CBetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy u CAM-munuv
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BiusHue paznuyHbIX (aKTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuu, >Keae300aKkTepuu, cepoOaKTepHuH, BOAOPOHBIE
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Bujsl Opoxxenus. IIpoaykTel OposkeHHS U UX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MHUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIC3HEH.

AspoOHbIe OPTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
nporeccax ouojgorudeckoro okucienus. Luknnueckue peakuu. OKHCIUTENIBHOE
bochopunupoBanue. Ouepeus memoOpaHHo2o epaouenma npomonos. Cumnmes



ATD: paboma npomonnou ATD-cunmaszwl. llpeuMmyniecTBa a’poOOHOTO IMyTH
oOMeHa BeIIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanumn

[Toptpetsr: JIx. IIpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyAOBAaHHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopnass padora «l3ydyeHuWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHres3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuueckoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKAPUOT U 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaexynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHHe
MIPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

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

buoungopmamura: unmeepayus u anamuz o6orvuwux maccueos («bigdatay)
CMpYKmMypHulx buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. . IBanoBCcKnii.

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTndeckuit Kom», «BUpych»,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHue MOIEIN BUPYCA».

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnusa. WMutepdaza u  MuTo3.
Oco0OeHHOCTH TpolIeccoB, MpoTekaIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecuHteTndyecknii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUH ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JIHK — perumkanwmsa. [Ipunnuner pervmkanuu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. Ctpoenue xpomocoM. Tenomepsl u
TeomMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbell  HaOOpel  XpomocoM. ['oMonorumunsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguM MHUTO3a MU MPOUCXOJAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiorndueckoe 3HaueHUE
MHTO3a.

Perymauuss murotndeckoro nmkiaa kietku. [Iporpammupyemas KieTodyHas
rudesb — anomnTo3.

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

JleMmoHCcTpauumn

Tabnuipl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszyn, «CTtpoeHue
xpomocom», «Permukarus JTHK.

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

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

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

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHUS W  IKU3BHENEATCIBHOCTH  OJHOKJIECTOYHBIX
opranu3MoB. bakrepumu, apxeu, OJHOKICTOYHbIE TPUOBI, OTHOKJIETOUHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
NOKPOBHAs1, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U pacoIOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE U T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMHA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHU ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO Tras3a W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMU. lIuTaHue XUBOTHBIX. BHyTpumnosioctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOTO TpakTa. llnmeBapurenbHble kenesbl. [InmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beinenenue y opranu3mMoB. Beigenenue y pacteHud. BeigeneHue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnsl BbleneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIJIETUTENBHONU cCUCTEMaMU. Boiaenenue y



MMO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne m (yHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cucteMa uyenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-ceJleKTUBHOro umMmMmyHutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTe ¥ peryisimuss 'y OpraHm3MoB. PasgpaxumMocTs y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxuMocTs ©  peryjsanus y
pacteHuil. PocToBele BemecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YXMBOTHBIX. Pedinexc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtaniamo-runodusapHas
CUCTEMA.

JleMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnupl u cxembl: «OIHOKJIETOUHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepum», «lIpocrerimme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopHeBbie cuctembl», «CTpoeHue cTedIs»,
«CTpoeHue NHCTOBOM IUIACTUHKW», « TKaHM KUBOTHBIX», «CKEIET 4elIOBEKay,
«IIumeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MpIlIeyHass ~ CHCTEMay,
«BplgenurenbHas CcUCTEMay, «IDHAOKPHUHHAsA cucTeMa», «CTpOECHHE MBIIIIIbIY,
«Ammynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBEeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THAPH»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHe HOKIeBOro uepss», «HepBHas
cuctema poeioy, «HepBHas cucrema srymkm», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPONpEnapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00O0pyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o AedcTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHue TKaHEel paCTCHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGoparopHasi pabora «l/3ydueHrne OpraHoB [IBETKOBOI'O PACTEHHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISLUS,
(dparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBble kieTkW, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Imporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeimieBoe pasButue. ['amerorenes y uBOTHbBIX. [10510BBIE KENE3BI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHe3 u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OIUIOIOTBOPEHMS: HApYyKHOE, BHyTpeHHee. [lapTenorenes.

NHauBryanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum 3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywmku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (dMOpPHOHATbHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS OSKMBOTHOTO KaK  pPe3yslbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBIE mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wMetamopdo3oM y O€CMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJiorMyeckoe 3Haue€HHE TPSMOTO0 U HEMNPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YenoBeka. CTaauu moCTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxeHne u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IuKIe pacteHud. OOpa3oBaHWe CIOp B Ipoiecce Meio3a.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereraruBHoe pasMHOxkeHUe», «Tumbl Oecmosoro
pasMHOXEHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHUE 3BIJIEHBDY,
«Pa3MHOXeHuEe TUApbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaickoro xyka», «Pa3Buthe capaHumy,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PAaCTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIbHBIX PAaCTCHUI, « KU3HEHHBIN LUK
MOPCKOM  KamyCTbD, <«OKWM3HEHHBIM UHKIT MXa», <« KH3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIMKIT COCHBDY.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENApaThl SHUIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

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

IIpakTuuyeckast padora «BrplsiBIcHME NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIIUX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HaCJIE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKWM Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinp 0oT€ueCTBEHHBIX YYEHBIX B PA3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEeHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHHA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanumn

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

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

eAMHO00pa3usi rTHOPUIOB MEepBOTo MokojaeHus. [IpaBuno nomMunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLUCIUICHUs ITPU3HAKOB. L{UTOJIOrMuecKkre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre nmpu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpECILIUBAHUSL.

CuerieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUIEHUS MEXAy TIe€HaMH. XPOMOCOMHas
TE€OPHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporamMeTHbId I0J. ['eHeTmyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBIM ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocTs. Onuctas. [Tomumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTHUECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIEHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MUKpOOMOM». ['eHeTHdyecKkrne acmeKThl KOHTPOJS |
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3axkoH
Mennens», «AHanu3upymrouiee CckpeluBanue», «HemomHoe gOMUHHUpPOBaHHEY,
«CrerneHHoe Hacle0oBaHWe TPU3HAKOB Y Npo30dmibl», «l'eHeThka Tmoiay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajjIenu3m», «B3aumMoaeicTBHE T€HOBY.

O6opynoBanue: MOAENb JUIA JEMOHCTpPAIlMHd 3aKOHOB €IMHOOOpasws
rUOpUJIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3yiabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUSA Y APO30(PHITBD».

IlpakTnueckass pab6ora  «M3ydeHue  pe3yNbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUSA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUK (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MPU3HAKU. BUabl
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOIu(UKAITMOHHON
W3MEHYHBOCTH.

['eHoTHNIMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHUYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTHBHAs W3MEHYMBOCTH. Mei0O3 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpejieiax OJHOr0 BUIA.

MyTanmonHass M3MEHYMBOCTh. BuIbI MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  WHIAYUMPOBAHHBICE MyTaluu. SnepHble U
HUTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. IIpuyunuHbI
BO3HUKHOBEHUS MyTalmuid. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpPOIEecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HaciencTBeHHoM n3MeHunBoctd (H.M. BaBunoB). BHesdnepHass U3MEHUMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  DNUSCHEMUYECKUX (DHaKmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMoHcTpanuu

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

Tabmuiet u cxeMbl: «Buasl um3MeHUMBOCTHY», «MoauduKamoHHas
W3MCHYHUBOCTEY, «KomOnHaTHBHAs U3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTarmii.



O6opynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. llocTpoeHue BapuallMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytarmuu y aApo3oduiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas MporpamMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKHUU,
OJIM3HEIOBBIH, IIMTOr€HETUYECKU, MOMYJISALUOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a0051€BaHus YelloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALCHUU U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] TEHETUKH
yesoBekay, «I eHeTnueckue 3a001€BaHUs YETIOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CENEKIMH U JIOMECTUKALIMH.
VYuenue H. W. BasunoBa o IleHTpax MNpOUCXOXIECHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTe€HUil. Ponb cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuuBocth H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM WU
VHIUBUYAJIbHBIN. Oransl KOMOMHAIIMOHHOU CCJICKIINU. HUcnbiTanue
npousBoanTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C ToMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PannaniMOHHBIN U XUMUYECKUW MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTYPHBIX



dbopm opranu3moB. Vcmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK 111 momydyenns ncxoqHoro Matepuana ajsi CEJICKIHH.

[TomyuyeHune MOJIMIUION/IOB. BuyTtpusugoBas THOpUIN3AIINS.
bnuskopoAcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuszanus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
DesonoyuUsy.

CoxpaHeHre ¥ U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHemuyeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax VIVUUeHUs CYuecmayiomux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodoswvlx uoetl U nepcneKmueHblX MmexHoI02UlI.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metogpl cenexkunmn», «Otnanénnas rudpuauzanus», «MyTareHes3y.

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

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBnBKa pacTeHu».

Ikckypcusi «OCHOBHBIE METOJbl U JIOCTHKCHHSI CEJIEKIMHM PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOHUCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO ILICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI O0MOJIOTHS

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaauimonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX  IMPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMI U MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYyUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTECHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuau3aluss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AULEKICTOK U KJIIOHUPOBAHUE XMBOTHBIX. METON TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po8eHUs, KYIbMUGUpPOBaAHUs U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss M NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meaununa. [T1P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmoumHkeHepus i pa3pabOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoiauHra
JUISL peLIeHus 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSIPHBIX MEXaHHU3MOB
dbynkuuonupoanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHNE MUKPOOPTAHU3MOB B NMPOMBIIIIIEHHOM
POU3BOJCTBEY, «Kiietounas naxxenepus», «I eHHass HTHKEHEPU».

JlaGopaTopHasi padora «l/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMs — BaXHEWIas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuTHE 3BOJIOLHOHHBIX NpeACTABJICHHUN B
omosioruu

OpomonmonHas Teopusi Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp U HayuHas aesrenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitel 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi ”UHTEHCUBHOCTh
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHKE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



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

JleMoHCTpaIUuA

[Toptpetsl: Apuctotens, K. JIunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBo mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHUs
NPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta mytemectsus Y. lapsunay, «Haxonku Y. lapsunay, «Dopmbl 60psObI
3a cymectBoBaHue», «llopoasl romy6ei», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[1opopl JOMaTHUX KUBOTHBIXY», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYLUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHID.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssinuid. V3meHeHue
reHo()oH/a TOMYyJSILIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHetuueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIOLMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymamusx.  Oddexr
ocHOBaTend. JIggexm oOymuiniounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue sgpgpexkma Opetigha cenos 6
oonvuwux U manvlx  nonyiayusx.  Murpauun.  M3omAuMs  0OMySSIUi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIUN,  pa3pbIBAOIIMIMA
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yjbTaT  MHKPOIBOJIIOLIUU.
Bo3HukHOBeHHE ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. IIpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYEeCKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yiabTaT
MUKpOdIBONIOIMHU. M3omsmus — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIocoObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rubpuanzaiys). JIuTenbHOCTh BOJIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHusi OropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCcTpaIu

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

Tabmuubl 1 cxembl: «MyTalmoHHasE HM3MEHYUBOCTHY, «llomynsiuonHas
CTpYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CWJIbl HBOJIIOLUNY, «DKOJIOrMYECKass M30JsUUs MONYJIALHUA ceBaHCKOU (openny,
«['eorpapuueckass W30JAMUS  JIMCTBEHHUIBl CHUOMPCKOW U JIMCTBEHHHULIBI
naypckoi», «IlomysiMoHHbIE BOIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHEM,
«BnycTpuanbaelii MenaHu3m», «JKuBble nckonaemsie», «[IokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonornueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupoze», «CrnocoObl Bugo0OpazoBanus», «l'eorpaguueckoe BUA00Opa3oBaHUE
TPEX BUJAOB JAHIBIIICH», «IKOJOTHMUECKOE BHUA000pa30BaHUE BUIOB CHUHUID,
«ITomumnonasl pacteHuit», «KamycrHo-peneunsiii rTuOpum.

O6opynoBanue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHIl 1
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella NTHIl U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUAOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH y OCOOEH OJIHOTO
BUI».

JlaGopaTtopnass  paGora  «llpucmocoOneHuss  OpraHu3smMOoB M UX
OTHOCHUTEJIbHAs LEIECO00Pa3HOCTY.

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

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThbl

Metonbl  M3ydeHHS  MaKpol3BOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
u3yueHus: oHBomonuu. IlepexonnHeie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIIOpbl U
dbayHbl MaTepuKkoB M OCTpOBOB. buoreorpaduueckue obOmactu 3emnu. Bumabi-
SHAEMUKHU U PETUKTHIL.



OMOpPHUONOrHYECKHE U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
BOMIOLMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (HUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalliU U SBOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyui.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauainusg. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIUY.

JleMoHCTpauumn

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

Tabmunpl U cxeMbl: «OUIOTEHETUYECKUI Pl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedane»,  «Punnodutsr»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpapuueckue 30HBI 3emun», «lpei) KOHTHHEHTOBY,
«Penuktey, «HavanpHbple cTaguu 3MOPUOHAIBHOTO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHUMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpbHl 4YelOBEeKa M IMMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMmoTe3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeacTaBlIeHUs O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsK/ICHUS KU3HU U €€ ONpOBEpKeHHE ornbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLIHM. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBIM CHHTE3
OopraHnyeckux BemecTB n3 Heoprannueckux. Ombir C. Mumiepa m I'. Opm.
OOpazoBanue mosMMepoB U3 MoHoMmepoB. Koanepsatnas rumoresa A. .
Omnapuna, TMoTe3a nepBuYHOro OyapoHa Jk. XomnaeitHa, TeHeTUYeCcKasi TUIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcropuss 3emuin U Meroabl €€ wu3ydeHHs. lVIcKomaemble OpPraHHYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeroapl. OTHOcUTENbHasE U aOCOIIOTHAsS
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYEeCcKast IKaJa: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbl opraHuueckord »HBoaonMU. [logBiaeHne u 3BOTOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IponcXoxIaeHrne LIBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE€ ATambl ABOJIONHUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntuil. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KaitHo30M. OOm@as xapakTepucTHKa KiuMara |
reoJornyeckux mporeccoB. [losiBIeHME M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHsI U BIUSHUE HAa Ta30BbIi COCTaB aTMOC(eEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

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

JleMmoHcTpanuu

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

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKJeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3Bomouum», «l'eoxpoHosOrMYecKass  IIKaliay,
«HadanpHble 3Tarbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema XuBoW mnpupoabl», «CTpoeHue BUpPYCA,
«Apomopdo3sl  pacTeHuil», «PuHMOGUTE), «OIHOKIETOYHBIE BOJIOPOCINY,
«MHoOTrOoKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIX», «lIpocteiimme», «KumedHonomocTHbIEY,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecsy», «lItnupyy, «Muekonuraromue», «Pa3Buthe XuzHU B
apXeucKou spe», «Pa3BuTHE )KU3HU B MIPOTEPO3OUCKON Ipey, «PasButue xu3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpey», «Pa3BuTue Ku3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJIICKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENAapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
WUIJIOKOKMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPIaHU3MOB.

BupryanbHaa  sa0oparopHas  paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydeHno abMOreHHOTO CHHTE3a OPraHMUECKUX COCTUHEHHH B
NepBUYHON aTMocepey.

JlabopatopHass padora «/I3ydyeHHe M OINKCAaHHE MCKOMAEMBIX OCTaTKOB
JIPEBHUX OPraHU3MOB.

IIpakTnueckass padora «l3ydeHne OCOOCHHOCTEM CTPOCHUSI pPaCTECHU
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3ydeHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOIIOJIOTUH.

CraHoBIEHUE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHble
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEJIOBEKA.
CBuzerenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHMUTEJIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeeHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPOINOreHe3a: OUOJIOrHYeCKUe, COllUaIbHbIE.
CooTHolLIEHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpororeHe3a. PaHHue 4YenoBeKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIIUE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONHUTEKU — ABYHOTME MPEAKU JoJel. YeloBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBeK NpsIMOXOAALIMNA U MEPBBIA BBIXOJ JIKOJAEU
3a npenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmME  MpeNIoK
HEaHIEPTAJIbCKOTO YEJIOBEKA U YEJIOBEKAa Pa3yMHOI0. YeloBeK HEeaHAEepTAIbCKUN
Kak BHJ JIIOJEH XOJOJHOTO KiMMaTra. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TameoreneTrka 1 NajaeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YesoBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIIUSIX
yenoBeka. MyTannoHHBIH mporecc ¥ noaumMopdusM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3(pQPeKT oCHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHarue o pace. bosblume pacel: eBponeowaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTH — pacu3Ma.
[Ipucnoco0IeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
($u3MONOTHIO YeTIOBeKa.

MexaucuMiuinHapabpie MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. {apsun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOJIbI aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD), «CKENeT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutek», «UYenoBek  ywmenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBckuil yenoBek» «Heanaepranbipbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNH YEJIOBEKa», «Packl UeoBeKkay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU UM  OUOJICUCKUMH CIOKETAMHM TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4YeJOoBE€Ka M Uepena IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMIIaH3€, MOJAEIIA TOpCa MPEAKOB YEIOBEKa.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKa, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «3yueHre SKOJIOrMYeCKUX aJalTallil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre U pazButue 3kosoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. Cykauéna. Pa3gensl u 3amaun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metoasl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B 3KOJIOTHU:
npupojHble W JabopatopHble. MoJenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY>KaloIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON rPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl 3Kosnoruny, «Cxema
MOHUTOPHUHIA OKPYXAIOLIEH CPEeIbD).

JlabGopaTopHas padora «3yuenue METO/JIOB 3KOJIOTUYECKUX
UCCIICOBAHUI.

Tema 7. Opranu3msl 1 cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kimaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHueckux (akropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHUu3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil daxrtop. JleiicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTEHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHaIbHas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [[oMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid aktop. Ilpucrnocobnenus pacteHuii K
HoJIepKaHuIo0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHUIO BOAHOTO PEXUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHusT OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJu4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHUM KU3HU.

Kusznenusie QGopmbl opraHuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennble POpMBbI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHWE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX ~ B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aWUMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUSI.

JleMoHCTpaIuA

Tabmuubl U cxembl: «2konorudeckue (axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TennoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIC», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «DBHOJOTHYECKHE PUTMBDY,
«Kuznennele  Gopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KUBOTHBIXY,
«JKOCHCTEMA IMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS, «XulHudecTBo», «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KomMeHncanuzm.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3IUYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUIEKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJIJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJalOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTHMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH PACTCHHUMN W3
pPa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUAOB U MOIYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  MOIYJISLHH. [Monmynsimua  Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid.  OCHOBHBIE TIOKa3aTeMM TOMYJISIUU: YHUCIEHHOCTb, IUIOTHOCTD,



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

DkoJsioruyeckas CTpykrypa nomyiasnuud. OleHKa YUCICHHOCTH TOIMYJISIUHN.
JvHaMmuka momyiasiuuu U €€ peryysius. bHOoTHYecKui MOTEHUHAN MOIMYJISIUU.
MopaenupoBaHue JUHAMUKH NOMyJsinuK. KpuBble pocTa YMCIEHHOCTHU MOMYJISIIUN.
KpuBble BbDKHBaHUSA. Perynsnus YuCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonsitue 00 »KoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XaruynHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UM YyKEPOJIHBIX BUOB.

JleMoHCTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKUE XApaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHpPaMHJIbI
nonyasanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorundeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHHM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOienusi ceMsH  pacTeHUd K
PacCCENICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

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

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMU/IbI YK CEN, OMOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykiieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcunoe cooOrectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopetl U
oKkeanos. Ixocucmemvl MyHOp, 1€Co8, CMenel, nyCmbitb.

AHTPOTIOTEHHBIE HAKOCUCTEMBI. ATpPOIKOCHUCTEMA. ATpPOIECHO3. Pazmudms
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUYCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 6 yHKYUOHUposaHuu 3Kocucmem. IlepeHOC SHEPTUU U BEIIECCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIUN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUl PA3HbIX Mmunos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CrpykTypa  OHoleHO3a»,  «ODKocHcTeMa

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

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia IMTHIL |
3Bepeit, repObapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh
KOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanre ypo03KOCUCTEMBDY.

JlaGopaTopnasi pabora «l3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX.

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

IKCKYpcUsi «DKCKYpCHUsl B arpodKocHCTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obOmemnanerapuas o0osiouka 3eMJM, TNI€ CYIIECTBYET WU
CyIlleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npejacrtaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6nochepe. Ob6aactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
ri100abHOM PKOCcUCTeMBbL. JMHamMuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTh SIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. [lonstne o Owmome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIECa, BHICOKOTOPhs. KilnMar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onocdepHbIX PYHKIUH.

JlemoHcTpanuu

[Toptpetsi: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuel u cxemsbl: «['eocdhepsl 3emmn», «KpyroBopoT a3ora B NpUPOIE,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «KimMarnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanueiii gec», «IILIMpoKoINCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbinsy, « Tponuueckuii gecy.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:ka0OLIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YeloBEeKa Ha
ouocepy. 3arpssHeHHe BO3MyIIHOW cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBsl. OxpaHna
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/ICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
pPacCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacasie xkHuru. Oco0o oxpansembie npuponanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSI UYETOBEYECTBA U IMPUPOJBIL.
PanonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OHMOJIOTMYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUA.

Pa3Butne METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CMYn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. (OcHogbl



9KOpeadurumayuu IKocucmem U Ccnocobo8 6opvovLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix 5Kocucmenm.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocdepb»,  «3arpsi3HEHHE
ruapocdepsl», «3arpsiHeHue 1mouBb», «llapHukoBeit  A3ddext», «Ocobo
OXpaHsieMbI€ MPUPOTHBIE TEPPUTOPUNY», «MOJEN yIPABISIEMOTO MUPaY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUI0, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MTPOTPAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULIMOHHBIMUA POCCUICKHUMU COLUUOKYJIBTYPHBIMU, HICTOPUUYECKUMU U JTyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI M CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, Pa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBOKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJIbTYPHOMY HACJIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXaroUIen cpeie.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHHUI
BOCIIUTATEIBHOUN IESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U IPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

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

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKICHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKON rpaXJaHCKOU WJIECHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM S3BIK U KYyJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MIPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OMOJIOTHH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE yXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

MOHMMAHUE SMOIIMOHATBHOTO BO3ICHCTBHUSI )KUBOM TPUPOJIBI U €€ IIEHHOCTH;



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

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOIICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodecCHoHATbHON JesTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp OyAymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

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

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYILIeCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPHUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX ITOCIEICTBHMA IS
OKPYXarOUIEH CPeIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YyMEHMsS MpU pELICHUU NpoOJeM, CBA3AHHBIX C pPAMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE  HEINPUATHE JECUCTBUM, NPUHOCAIIMX BPEH  OKPYN aOIIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE HKOJIOTHYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAILATD UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUYECKOMN NIESATEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMSL:

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

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBA
B3aUMO/ICHCTBUSI MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE cherudUuKd OHOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJih B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYyXalollleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh  PECypCHble  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexojJa K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH T'paMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyEMOit
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHMS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUYCHHSI HAa OCHOBE HAayyHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAY4YHOW ESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTHHU B
COOTBETCTBHH C KM3HEHHBIMHU MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTAaThl OCBOCHMU:A yqe6H0ro npecamMceTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA O6yIIaI-0HII/IXCSI
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHBIC IMOHATHUA, OTPAXKAKOIIHNC
OCIOCTHOCTD H&y‘lHOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMBIX B CCTCCTBCHHBLIX HAaYyKax (BeHIeCTBO, SHEPIrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC yqe6HLIe I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GyHKIIMOHATHHON
TPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMH OOYYaloUIuXCcs; CIIOCOOHOCTD
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMS U  YHUBEpCAJIbHblE yueOHbIE JEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHHs OHOJIOTMM Ha YpPOBHE CpEIHEr0 OOIIEro
oOpasoBaHust y oOyuwatomierocss OyayT cQOpPMHpPOBaHbBl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pEryJsITUBHbIE YHHUBEpCAlbHbIE YUYEOHbIE JIEHWCTBUS, COBMECTHas
NeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
AeCTBUSIMM:

1) 0a30Bble JIOrHYecKue JeCTBUSL:

CaMOCTOATENbHO  (QOpMYyJNHMpPOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHUS, Ki1acCU(UKAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUs (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtea  JUId peICTaBIICHUS
CYLECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUA MPOOJIEMBbI ¢ YYETOM aHaan3a HUMEIOIIUXCS
MaTepUajIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUH JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTyMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPbl U KPUTEPUU PELLICHHUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TNEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO 00JIACTH
KU3HEIECATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX NMPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTrHHAIbHbBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMU (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax JaHHbIX, B WHTepHETE), aHaIU3upOoBaAThH



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

GbOopMyIHUPOBATh 3aNPOCHl U MPUMEHATH PA3JTHYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJHEHUSI YUYEOHBIX
3ajiay;

pUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ounosiornyeckor nHpopmaruu (CXemsbl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpEACTBa mpu pabdoTe ¢
Ouonornyecko HMHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CHUMBOJIBI, (HOPMYJIbl, abOpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

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

OByaieHUe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO1enme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOINEHUS W B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS,

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

2) coBMeCTHas 1eITeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH pelIeHUU OUOJIOTHUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHM C y4€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIAaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4y€CTBO CBOEr0 BKJAJa WU KaXJOTO yYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATCIBbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCHM JJIsi OIEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILLICHHUS;

YMEThb OLICHUBATb PUCKUM M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA MO HX
CHIKEHHIO;



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

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJINU3E pe3yJIbTaTOB
NEATEbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pPE3YNBTATBl OCBOCHMS COJEPKAHHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrIyOJAEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOOecleUYeHUE
npoduibHOoro  oOydenust  oOydvaromuxcst  Owonmorud. OHHM  BKIIIOYAIOT:
cnerupuyeckue s OMOJIOTMH Hay4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW U UX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3ynapTaThl MPEACTaBICHBI IO
rojiaM U3y4eHusl.

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

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  PEHIeHWH TpoOJieM  palMroHAIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas Teopusl
HacnenctBeHHocTn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi Y  TMPOUCXOKICHUS  KYyJIbTYPHBIX  pAcTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. H. Basuiosa), HNPUHLIHAIIBL
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIEC MPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO pa3BUTHA,
pPa3MHOXKEHHUS,  WHJIMBHUAYAJLHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M UX
(GYHKIIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUIMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAaCTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB M MX (QYHKIMIMH, MEXIy >STanamu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTIUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyII;

yMEHHE peniaTh OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIEyeMbIMU OUOJIOTMYECKUMHU MIPOLECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIBI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M MpPaKTUYECKUe padoThl, COOMIOAThH
npaBuiIa npu pabote ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMYyIUpPYs IeTb WCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThI U AeNIaTh BBIBOJIBL;

YMEHHME Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEITUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TOPEJACTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusIX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMpPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTCHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodecCuoHaTbHON
JEATETLHOCTH B 00JacTH OWOJIOTHH, MEAWIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIBLCKOTO XO3SIIICTBA, MUILEBOW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIAHETrO
po(eCCUOHATEHOTO U BHICIIETO 00pa30BaHUSI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKaTh:

chOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHMM 3aKOHOB MPHUPOJAbl M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUNIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOIIICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJIETh CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas BKIIOYACT
OMpENEeNICHUs] ¥ TOHUMAHUE CYIIHOCTA OCHOBOIOJAraroluX OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, 3KOCUCTeMa, Ouocdepa), OHOIOTrHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHernueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. boapa), nmpaBuna (munumyma HO. JlubOuxa,
HKOJIOTHYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHME  BJQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOrO0  IO3HaHWA,
WCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, U3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIONIETO, JIBUKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJJIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000pA30BaHMUs, BIUSHUS JABWKYIIUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIIPaBICHUMN
ABOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aUMOCBS3M MEXKIYy TMPOIECCAMH AIBOJIOINH,
JBIDKYIIMMH CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOMTaHUs, aOUOTHUYECKUX M OMOTHYECKHUX



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

YyMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUJIsS J0Ka3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHWS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PAaOOTHI, COOIIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, MPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpYs Iellb KCCIEIOBAaHUS, aHAJTU3UPOBATH IOJTYUYEHHBIC
pE3ynbTaThl U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaATbHON
JEATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIIYOJIATh ITIO3HABATENbHBI HMHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTMYECKOTO 00pa30BaHUs B OPraHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudposrbie)
Ne o/ Kontpoabnbie  IIpakTHueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI pecypes:
1 buonorns kak Hayka
2 JKuBble cucTEMBI U UX U3yUYEHUE 2
3 buonorus knetku 0.5
4 XuMHYecKasi OpraHu3anusi KIeTKU 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 |
KJIETKE
7 HacnencrBennas undopmarnus u 9 0.5
peanu3anys e€ B KIETKE
JKu3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HAaCJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexkuusi OpraHu3MoB 4 1
16 BuotexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 Pe3epBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudpoBbie)
Ne i/m Kourposbnbie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
| 3apoKeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHI
Mukpo3BOIIOLHUS U €€ PE3YIbTaThI 14 2
Makpo3Bostonus 1 €€ pe3yJbTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HHU HA
4 15 1.5
3emie
5 [IpoucxoxaeHue yenoBeka — aHTPOIOreHe3 10 1
DKoJI0oTUsl — HayKa O B3aMMOOTHOILIEHUAX
6 OpraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenou
Opranusmsl 1 cpesja 0OuTaHUs 1.5
DKOJIOTUSl BUJIOB U TOITYISUN 0.5
DKoJ0Tusl COOOIIECTB. DKOJIOTHYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas skocucTemMa
11 UYenoBek 1 OKpysKaromas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnunuyectBo yacos DJIeKTPOHHbBIE
Ne Hara nugposbie
Tema ypoka Kontpoabnubie IIpakTuyeckue bp
n/n Bcero u3ydyenuss  oOpa3oBaTeibHbIE
padoThI padoThbI
pecypchl
buonorus kak KOMIUIEKCHas HayKa M Kak
1 1 04.09.2026
4acTh COBPEMEHHOTO 00IIecTBa
2 JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1 04.09.2026
YpoBHEBas opraHu3anys )XKUBbIX CUCTEM 1 07.09.2026
Hctopust OTKpBITUS U U3YUYEHUS KIIETKH.
4 p p Y 1 11.09.2026
Knerounas teopus
Metozasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
«3ydyeHune MeTo10B KJIETOYHON OMOJIOTHH
5 Y A 1 0.5 11.09.2026
(xpomatorpadusi, anextpodopes,
muddepeHIMaTbHOE HEHTPUPYTHpOBaHUE,
[TLIP)»
6 XUMUYECKUN COCTAB KIETKU 1 14.09.2026
MuHepaabHbIE BEMIECTBA KIETKU, UX
7 P Ul 1 18.09.2026
Ouonoruveckas poib
Opranuyeckue BeIecTBa KJIETKU — OEJIKU.
JlaboparopHas pabota «OOHapykeHuE
8 parop P 24 1 0.5 18.09.2026
OEJIKOB C MOMOIIBIO KAUYeCTBEHHBIX
peaxkuuin
CBolicTBa, Kitaccuukanus 1 GyHKIIHA
9 Puican Pynicu 1 21.09.2026

0O€eJIKOB




10

11

Oprannyeckue BenecTBa KICTKH —
YTJIEBOIbI

OpFaHI/I‘{CCKI/IC BCIICCTBA KIICTKHU —
JIUITUABI

25.09.2026

25.09.2026

12

Hyxneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHast pabora «Hccnenoanue
HYKJIEMHOBBIX KUCJIOT, BBIJIEJICHHBIX U3
KJIETOK Pa3NIUYHBIX OPTaHU3MOB)

0.5

28.09.2026

13

14

15

Crpoenne u pynkuun ATO. Ipyrue
nHykieosunrpupocdarsr (HTD)
CexBenuponanue JIHK. Metoapl
TF€HOMMKH, TPAHCKPUIITOMUKH,
IPOTEOMUKHU

Metoapl CTpYKTypHOM OHoorun

02.10.2026

02.10.2026

05.10.2026

16

17

Tunel knetok. [Ipokapuorndeckas kierka
CrtpoeHune 2yKapuoTHUECKOHN KIETKH.

[TpakTuyeckas pabora «M3ydyeHue cBoicTB
KJIETOYHOM MeMOpaHbD»

0.5

09.10.2026

09.10.2026

18

[ToBepXHOCTHBIN anmapar KJIETKH

12.10.2026

19

20

21

OnHOoMeMOpaHHbIE OPTaHOUIbI KIETKH.
[TpakTrueckas pabota «3yuenue
JABVKCHUSA OUTOINIA3MbI B paACTUTCIIBHBIX
KJIETKaxX»

[ToryaBTOHOMHBIE OpPTraHOUABI KJIETKH:
MHUTOXOH/IPHH, TUIaCTUIbL. JIaGopaTopHast
pabota «/ccnenoBanue mia3Monnsa u
JIeTIa3MOJN3a B PACTUTENBHBIX KIETKAX)

HememOpanHbIe OpraHou b KIETKH

0.5

0.5

16.10.2026

16.10.2026

19.10.2026




22

23

Ctpoenue u GyHKIHMH s1Ipa

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuot. JlabopaTopHas pabora
«M3y4eHne CTpoeHUs KIIETOK Pa3InYHbIX
OpPTraHU3MOBY

23.10.2026

0.5 23.10.2026

24

25

26

ACCUMUIISITIVS ¥ TUCCUMIISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTUTHYECKOW aKTHBHOCTH
(dbepMeHTOB (Ha IpUMepe aMUIIa3bl WK
KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep peaKkLui
KJIETOYHOro MeTabonu3Mma. JlabopatopHas
pabora «13.M3yuenue hepMeHTaTUBHOTO
pacIICIUIEHHs IIEPOKCHIa BOAOPOIA B
PACTUTENBHBIX U )KUBOTHBIX KICTKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

06.11.2026

0.5 06.11.2026

09.11.2026

27

28

29

30

ABTOTpOGHBIN TUIT OOMEHa BEIIECTB
dorocuHTE3

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe mporeccoB pOTOCHHTE3A U
XEMOCHHTE3a»

AHas’poOHBIE OpraHu3Mbl. Buibr
6poxxenus. JlaboparopHas paboTa
«CpaBHeHHe MPoIeccOB OpOKEHUS U
JIBIXaHHSDY

13.11.2026

13.11.2026

0.5 16.11.2026

20.11.2026

31

AspoOHBIE OpraHU3MBI. DTarbl

20.11.2026




SHEPreTUYECKOro 0OMeHa. DHEeprus
MeMOPaHHOTO I'PaJAMEHTa IPOTOHOB.
Cunte3 AT®: Pabora nporonnoit ATD-
CHHTa3bI

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
teme "OOMeH BEIeCTB U MPEBpaIICHIE

32 sHepruu B kietke" / KonrponsHas pabora 1 23.11.2026
1o TeMe "OOMeH BEIlIEeCTB U IPEeBpaLCHHE
SHEpPruu B KieTke"

33 Peakiium MatpuyHOro CMHTE3a 1 27.11.2026

34 Tpa"cKkpunuus — MaTpUYHBIA CHHTE3 1 27.11.2026
PHK

35 Tpancusius u e€ sTarnbl 1 30.11.2026

36 KoaupoBanue amuHokucnor. Poip | 04.12.2026
pubocom B OuocuHTe3e Oenka

37 Opranu3zanys reHoMa y npokapuor u i 04.12.2026
9YKapuoT

18 MoutekynsipHbIE MEXaHU3MBbI SKCIIPECCUU | 07.12.2026
TEHOB y 3YKapHOT
Bupycel — HexsieTouHble (POPMBI KU3HU U

39 oOnuratHble napasutel. [Ipaktuueckas 1 0.5 11.12.2026
pabota «CozaHre MOJeNIu BUPYCa»

40 BupycHubie 3a60neBaimsI YeJI0BeKa, | 11.12.2026
KUBOTHBIX, PACTCHHH

41 HanorexHOI0THH B OMOJIOTUN U MEIULINHE 1 14.12.2026

42 JKn3HeHHBIN MK KIETKH 1 18.12.2026

43 Marpuunsiii cuares JIHK 1 18.12.2026

44 Xpomocomsl. JlabopaTtopHas paboTa 1 0.5 21.12.2026




45

«M3y4yeHne XxpoMocoM Ha FOTOBBIX
MUKpOIIpenaparax»

I[CJ'ICHI/IC KJIICTKH — MHTO3

25.12.2026

46

Tunel kneTok. KapuokuHes U IUTOKUHES.
Perynsnus ;KU3HEHHOTO LIUKJIA KJIETOK.
JlaboparopHas pabota «HabmoaeHue
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpenaparax)»

0.5

25.12.2026

47

O0o001IeHrEe U CHCTEMATH3aLHs 3HAHUH 110
temaMm "HacnencrBennas mHGpoOpManus u
peanuzanus ee B kieTke", "YKu3HeHHbIi
uka kietkn" / KonTposbHas paboTa mo
teme "Peakiiuu MaTpu4HOro cuHTe3a"

28.12.2026

48

49

Opranusm Kak eIMHO€ LIEI0e

Txanu pacrenuil. Jlaboparopnas pabota
«3y4eHne TkaHen paCTCHUIN»

0.5

11.01.2027

15.01.2027

50

Txanu )KUBOTHLIX U UEJIOBEKA.
JlaGopaTtopHas pabota «3yueHue TkaHeu
YKUBOTHBIX)»

0.5

15.01.2027

51

52
53

Opranbl. CucTeMbl OPraHoB.
JlabopaTtopHast pabota «M3yueHnue opraHoB
I[BETKOBOT'O PACTECHUSD)

Onopa TCJIa OpTaHU3MOB

JIBrKeHne opraHn3mMoB

0.5

18.01.2027

22.01.2027
22.01.2027

54

55

ITuranue OpraHu3MoB

IIuTanne MO3BOHOYHBIX JKUBOTHEIX.
HI/II_I_ICBapI/ITeJ'IBHaSI CUCTEMA YCITOBCKa

25.01.2027

29.01.2027

56

JlprxaHue opraHu3MoB

29.01.2027




I[I)IXaHI/Ie ITO3BOHOYHBIX JXUBOTHBIX U

57 01.02.2027
YyeJloBeKa

58 TpaHcnopT BEIIECTB y OpraHU3MOB 05.02.2027
KpoBeHocHas cucrteMa nmo3BOHOYHBIX

59 05.02.2027
JKUBOTHBIX U Y€JIOBEKa

60 Brinenenue y opraHu3zmMoB 08.02.2027

61 3amuTa y OpraHu3MoB 12.02.2027

62 NMMyHHas cucTeMa yenoBeKa 12.02.2027
PaznpaxumocTts u perynsuus

63 P petysi y 15.02.2027
OpraHU3MOB
['ymopanbHas peryssiius ¥ SHI0KpUHHAS

64 yMop peryt AOKP 19.02.2027
CHCTEMa KUBOTHBIX U YEJIOBEKA

65 DopMBbI pa3MHOKEHUST OPraHU3MOB 19.02.2027

66 [TonoBoe pazmMHOX)EHNE 26.02.2027

67 Metios 26.02..2027
l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJeToK. JIabopaTopHas paborta

68 paTop P 0.5 01.03.2027
«3y4yeHue cTpoeHus MoJOBbIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»
NunuBuayansHOE pa3BUTHE OPTraHU3MOB

69 A v P p 05.03.2027
— OHTOTCHE3
3akyaJKa OpraHOB U TKaHEH U3

70 A P 05.03.2027
3apOJIBIIIEBBIX JINCTKOB
Poct u pa3zBuTHe )KUBOTHBIX.
JlaboparopHas paboTa «BrisBieHHE

71 PATOPHaZ p 0.5 12.03.2027

IMPU3HAKOB CXOACTBA 3ap0m>1me171
IIO3BOHOYHBIX XUBOTHBIX)




72

73

74

75

76

Pa3zMHOXEeHME U pa3BUTHE PACTCHUI.
JlabopaTtopHast pabota «CtpoeHue opraHoB
Pa3MHOKEHUS BBICIIUX PACTCHUIN)

O06o0011eHre U cUcTeMaTu3alys 3HaHU| 110
teme "CtpoeHue U GyHKIIUHA OPraHu3MoB"

/ KontponbHas padota o teme "CtpoeHue
U QYHKIUU OPaHU3MOB"

Uctopus craHOBJIECHUS U pa3BUTHS
T€HETUKH Kak HayKu. OCHOBHbIE IOHATHUS U
CHUMBOJIBI TeHEeTUKH. JITabopaTopHas pabota
«JIpo3oduna Kak 00BEKT FTEHETHIECKUX
HCCIICIOBAHUI

3aKOHOMEPHOCTH HACJIEIOBAaHUS
IpU3HAKOB. MoOHOrHOpUaHOE
ckpeuuBanue. [Ipaktuueckas pabota
"HN3yueHue pe3yabTaToB MOHOIHOPUHOTO
CKpeIIMBaHUs y 1p0o30(uis"

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCUINBaHUA

0.5 12.03.2027

15.03.2027

0.5 19.03.2027

0.5 19.03.2027

22.03.2027

77

AHanu3upyolee CKpeluBaHue.
Henonnoe nomMmuHnpoBanue

26.03.2027

78

79

80

JurubpuiHoe CKperuBaHme.
[TpakTrueckas pabota «3yuenue
PE3yIBTATOB TUTUOPHUIHOTO CKPEITUBAHMS
y Ap030(HITBI

[uTonornuecknue OCHOBBI AUTHOPHIHOTO
CKpEeLMBaHUS

CleruieHHOe HacJIeI0BaHKE MMPU3HAKOB

0.5 05.04.2027

09.04.2027

09.04.2027




81
82

XpOMOCOMHaH TEOpHA HACIECACTBEHHOCTHU

I'e”HeTuka nmona

12.04.2027
16.04.2027

83

84

I'eHOTHI KaK 1I€OCTHASA CUCTEMa

['eneTrueckuii KOHTPOJIb PA3BUTHUS
pacTeHUi, )KUBOTHBIX U YeIOBEKa

16.04.2027

19.04.2027

85

86

M3MeHunBOCTh MpU3HAKOB. BUasl
U3MEHYUBOCTH

MoaudukarmoHHas ”3MEHYNBOCTh

23.04.2027

23.04.2027

87

88

BapuauuoHHbIN psia U BapUallMOHHAs
kpuBas. Jlaboparopnas padota
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOIU(PHUKALMOHHON U3MEHUYMBOCTH.
[TocTpoeHne BapuallMOHHOTO psiaa U
BAapUALIMOHHON KPUBON»

I'eHOTHIIMUECKAd U3BMEHUHUBOCTD.
KomOuHaTuBHAs H3MEHUYHBOCTD

0.5

26.04.2027

30.04.2027

89

MyTtannoHHas U3MEHYUBOCTb.
[IpakTuueckas pabora «MyTauuu y
Jpo30¢ bl (Ha TOTOBBIX
MHKpOIpernaparax)»

0.5

30.04.2027

90

91

92

3aKOHOMEPHOCTH MyTallMOHHOTO
npouecca. JNUIreHEeTHKA U SITUT€HOMUKA

O06o0011eHNe U cUCTeMaTU3aIHs 110 TeMe
"I'eHeTHKa - HAyKa O HACTIEICTBEHHOCTH U
U3MEHYHUBOCTU OPraHU3MOB" /
KonTponbhas pabota no reme "I'enernka"

I'enernka uyenoseka. [IpakTuueckas pabora
"CocTaBieHHE U aHAJIU3 POJIOCIOBHON"

0.5

07.05.2027

07.05.2024

14..05.2027




93 MeToasl METUIIMHCKON T€HETUKHU 1 14.05.2027
3HaueHUE MEIUIIMHCKON T'eHETUKY B

94 MPEIOTBPALICHUH U JICUCHUH 1 0.5 17.05.2027
TeHEeTUYECKUX 3a00JIeBaHMI YesloBeKa
OCHOBHBIE TIOHSTHS CEJICKIUU.

05 JlaboparopHas pa60Ta: "N3yuenue copToB 1 0.5 51.05.2027
KyJIbTYPHBIX PACTCHHI U TIOPO]T JTOMAITHHX
JKUBOTHBIX"
MeTo/bl CeIeKIMOHHON paOOTHI.

96 JlaGopaTtopHas pabota "M3yueHue MeTo10B 1 21.05.2027
CEJIEKIIMH pacTeHU"
JlocTrxeHus ceneknu pacTeHui u

97 *KHUBOTHBIX. [IpakTHueckas pabora 1 24.05.2027
"IIpuBuBKa pacteHUi"

08 CoxpaHeHue, U3y4YeHHUE U UCTI0Ib30BAHUE | 0.5
TEHETHUUYECKUX PECYPCOB
buotexHoiorus Kak HayKa u 0Tpacib

99 npou3BojcTBa. [IpakTuueckas pabora 1
"N3y4yenne 00beKTOB OMOTEXHOIOTHH"

100 OCHOBHBIE HAIIPABJICHUS] CHHTETUYCCKUN i
Oouosioruun

101 XpOMOCOMHasI ¥ T€HHas1 NHKEHEpUs 1

102 MenuuuHckre OMOTEXHOJIOTHI 1

OBIIEE KOJIMYECTBO YACOB I10 102 13.5

[NPOT'PAMME




11 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugpossbie
n/n Tema ypoxa Bcero Kontpoarmpie  Mpaxrueckue fll3y‘lel-ll/lﬂ :)Iﬁl?al;OBaTeJILHble
padoThbI padoThI pecypenI
1 OpomtonmonHas teopus Y. lapsuna 1
) JIBMDKYIIIME CUIIBI BOJIFOLIMU BUIOB 110 Y. |
Hapsuny
3 bopn0a 3a cyiiecTBOBaHME, €CTECTBEHHbBIN I
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTansl 3BOJIIOLIMOHHOTO NpoLiecca: |
MHUKPO3BOJIIOLUS ¥ MAKPOIBOJIIOLIHS
6 [Tonmynsius — sneMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BrIsiBICHNE H3MEHUYNBOCTH Y ’
0co0el OHOT'O BUIAY»
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLUN 1
9 OS¢ ekt ocnoBarenst. dpdexr 1
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. N30y nomysui: |
reorpaduyeckasi, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(hakTop IBONIOIHH




12

13

14

15

[TonoBoii oTO60Op

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTopHas paborta «3yueHue
apoMop(}030B ¥ UAMOATATITAIIHN Y
pacTeHMi U )KUBOTHBIX)

[Tpumepbl pUCTIOCOOICHHH Y OPTraHU3MOB:

MopdoJiorudeckue, GU3noIOrnIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparophnas padora «IIpucnocobiaeHus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
11eIeCO00Pa3HOCTh)»

Bupn, ero kpurepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHEHUE BHI0B
110 MOP(OJIOTHYECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

CrpykTypa BH1a
Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIOLUU

CBs3b MUKPO3BOJIFOIHUHU U SITHIEMHUOJIOTUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHHA 3BOJIFOITUN

buoreorpaguieckue MeToAbl U3yUECHUS
HBOJIIOLUH
DOMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUYCHHUA
9BOJJIOINH

22

MonekyIapHO-T€eHETUYECKHUE,
OMOXMMHYECKHE U MAaTeMaTUYECKUe




MCTOABI U3YUYCHH 3BOJIFOITUN

23 OO1m11e 3aKOHOMEPHOCTH HBOJIOIIH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOLINU
)5 Hayunble runoressl IpoOMCX0KICHUS
YKU3HU Ha 3emie
26 JloHayuyHbI€ PECTABICHUS O 3aPOKICHUN
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
3BOJIIOLIMU
28 ['unoTe3sl 3apoKICHUS KUZHU
Ucropus 3emiin 1 MeTOABI €€ N3YUYECHUSI.
79 Jlaboparopuas pabora «/3ydenne u
OTHMCaHUE UCKOMAEMbIX OCTATKOB JIPEBHUX 0-5
OpPraHU3MOB»
30 HauanbHele 3Tars! opraHndeckon
3BOJIIOLIMU
31 OBOMIOIUS DYKApUOT
OCHOBHBIE 3TaIbl YBOJIIOIUN
0 pactutenbHOro Mupa. [IpakTudeckas
pabota «/3yueHue ocoOeHHOCTEM 0-5
CTPOCHHS PACTCHHI Pa3HBIX OTIEIOB
1 OCHOBHBIE 2TaITbl YBOJTFOIIUN KUBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuueckas
34 pabora «3yyenne ocoOeHHOCTEH 0.5
CTPOCHHMS ITO3BOHOYHBIX )KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMJIe 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — 3KOJOT'MYCCKUC

36 1
KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, Er0 1
0COOEHHOCTH
CoBpeMeHHas cucTeMa OpraHu4eckoro

38 Mupa. OCHOBHBIE CUCTEMATHYECKUE 1
IpyIIbl OPraHU3MOB
O06o01ieHre 1 cucTeMaTu3ays 3HaHuH 1o
TemaM "MUKpPO3BOJIIOIUS U €€

39 pe3yabTaThl", "Makpo3BOIOLHUS U €€ 1
pesynbratel"/ KonTponbHas paboTa mno
teme "OBomouus”

40 AHTpOIOJIOTHSI — HayKa O 4Y€JIOBEKE 1

41 PasButne npexacrasienuii o |
MIPOUCXOXKACHUN YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yueHue ocobeHHOCTEN 1 0.5
CTPOEHHMSI CKeJIeTa YeJI0BEKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIDKyIIME CHIIBI AHTPOIIOTEHE3a 1
44 CooTHo1ieHrne OMOJIOTHYECKUX U |
COLIMAJIbHBIX ()aKTOPOB B AaHTPOIIOT€HE3E
45 OcCHOBHBIE CTaJUU aHTPOIIOT€HE3A 1
46 [TaneoreneTrka u NajeoreHOMHUKA 1
47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa 1

48 Yenoseueckue pacsl. [IpakTnueckas 1 0.5




pabota «/3yueHue 3KOJTOrHIECKUX
ajarTalnii YeJoBeKa»

MexauciuIInHapHbIC METOIbI

49 1
aHTPOIIOJIOTUU

50 3apoxaeHUE U pa3BUTHE HKOJIOTUU 1
Mertopas! skonoruu. Jlabopatopnas padora

51 «M3ydyeHne MeTo10B IKOJIOTHYECKUX 1 0.5
HCCIIEA0BAHUIN

5 3HayeHHe KOJOIMUECKUX 3HAHUM 15 |
YeJI0BEKa

53 Okonorndyeckue GaKTopsl 1
Abunotnyeckue pakropbl. CBET Kak

54 sKosiorudeckuit gaxrop. JlaboparopHas | 0.5
pabota «BblIsiBiIeHHE MPUCTIOCOOICHUI '
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTHYECKUH (paKTop.

55 JlaGopatopHnas pabota «BplsiBieHue 1 0.5
MIPUCTIOCOOTICHUN OPTaHU3MOB K BITUSTHHIO
TEMIIEPATYPbI»
Abunornueckue GpakTopsl. BnaxxHocTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUSD)

57 Cpenbl 0OuTaHNs OPraHU3MOB 1

58 buonornueckue puTMsl 1

59 XKuznennsie popMbl OpraHu3MOB 1

60 buotnueckue GpakTops 1




3HaueHne OMOTUYECKUX B3aUMOIEUCTBUM

61 JUISl CYIIECTBOBAHUS OPraHU3MOB B CpEJIE
oOuTaHus

6 DKOJIOTHYECKHE XapaKTEPUCTUKU
HOIYJISIINAN
OCHOBHBIE TIOKA3aTEeH MOIYJISLUH:

63 YHUCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAS U
M0JIOBast CTPYKTypa
OCHOBHBIE TIOKA3aTEH MOy JISIUH:

64 POXKIaeMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUU

65 DKoJIorHYecKasi CTpPYKTypa NOMYJISIIUN

66 JluHaMMKa MOMYJIALNU U €€ Perysauus

67 KpuBsle pocTa 4nCIEHHOCTH MOMYJISALNH.
KpuBbie BEDKHUBaHHS
DKoslornyeckas HUIlA BUJA.

68 JlaGopatopHnas pabora «IIpucnocobnenus 0.5
CeMsIH PACTEeHUH K PACCEIICHUIO»

69 Bun xak cucrema nomysisiuit

70 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIUI
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKocHucTeMa KaK OTKpbITasi CUCTEMA

7 KpyroBopoT BeliecTB U MOTOK SHEPTUU B
HKOCUCTEME

74 OcHOBHBIE TTOKa3aTeNIN IKOCUCTEMBI

75 DKOJOrM4eCKUe NUpaMHIbL




76 N3menenuns cooOIecTB — CyKIECCHHI

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPE U OKEAHOB

73 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOIOTr€HHbIE SKOCUCTEMBI

20 Ypboskocucremsl. [IpakTrueckas pabora 0.5
«M3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3JICHCTBHS 3arpsi3HEHU I

%) Pa3HBIX TUNIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIHOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmierutanerapHas 060104Ka
3emin

84 VYuenue B. U. Bepnaackoro o 6uochepe

g5 3aKOHOMEPHOCTH CYLIECTBOBAHHUS
o6uochepsl

26 KpyroBopoTs! BemecTs n
OMOT€OXUMHUECKUE IIUKITBI

%7 3oHanbHOCTH 6uochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6HOCheps!

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUHHBI

90 BosneiicTBue genoBeka Ha 6nochepy




AHTpPOIIOr€HHOE BO3JICHCTBUE Ha

ol PaCTUTENbHBIN U )KUBOTHBIM MU !
92 Oxpana npuposl 1
03 OCHOBHBIE IPUHLUIIBI YCTOHYUBOTO 1
pa3BUTHA YEJIOBEUYECTBA U IIPUPOIBI
PanmonansHoe npupoAOnob30BaHNE U
94 coXpaHeHHEe OMOJIOTHYECKOTO 1
pa3zHooOpa3us 3eMiun
O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
TeMaM "OKOJIOTHs - HayKa O
B3aMMOOTHOIICHUSIX OPTaHU3MOB JIPYT C
JIPYyTrOM U HaJIOPTaHU3MEHHBIX CHCTEM C
05 OKpy>karote cpenoit", "Opranu3msl u |
cpena ooutanus", "IKOIOTHS BUOB H
nonyJsius”, "IKoI0rus COOOIIECTB.
Dxonoruueckue cuctemsl", "buocdepa -
riobanpHas 3xocucreMa” / KoHTposiabHas
pabota no Teme "Dkonorus"
96 PesepBHbIil ypok 1
97 PesepBHbIil ypok 1
98 Pe3epBHbIil ypok 1
99 PesepBHbIil ypok 1
100 PesepBHBIil ypok 1
101 PesepBHbIil ypok 1
102 PesepBHBIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJHM OHOJIOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMATBHO-3TUYCCKUX, SKOHOMUYCCKHUX,
HKOJIOTUYECKUX MPOOIJIEM YETIOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIJIC POCCUIUCKUX H

Sap}I6e)KHLIX y‘IéHLIX — OHMOJIOTOB B Pa3BUTHEC OHOJIOruHU

Bnanenue cucremoil 3HaHMH 00 OCHOBHBIX METOJAX HAYy4HOIO
[IO3HAHUS, UCMOJIb3YEMbIX B OMOJOIMUECKUX HCCIICOBAHUSAX >KUBBIX
O0OBEKTOB M 3KOCHCTEM (ONHMCaHHE, HW3MEpPEHHUE, IPOBEICHUE
HAOIOACHNH); CIOCOOaMU BBISABICHHSI M OIICHKH aHTPOIIOT€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATH WX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYs IeNb HCCIEIOBaHUS, aHATU3UPOBATH
MIOJTyYCHHbIE PEe3YJIbTATHI U J1€1aTh BHIBO/BI.

BbisiBieHHEe 3aBUCHMOCTH  MEXKJIy HCCIEIyeMbIMH BEIUYMHAMH,
00BSICHEHUE TTOYYEHHBIX Pe3yJIbTaTOB U (HOPMYITHUPOBAHHUE BBIBOJIOB C

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

YMeHue BlafeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralole OWOJOTMYECKHE TEPMHUHBI M TOHSTUS
(K¥3Hb, KJIETKa, TKaHb, OpraH, OPTraHu3M, BHI, TOMYJSIMS, YKOCHCTEMA,
Ouorieno3, omocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPBHI, JUCKPETHOCTh, CaMOpETyJIsLus,
CaMOBOCITPOU3BE/ICHHE, HaCJIEJCTBEHHOCTb, W3MEHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckne Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHUTeTa II.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsiieBoro cxojactsa K. bapa, sBomtounoHHas

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




antpororeHe3a Y. Jlapsuna; teopusi Ouoreonenoza B.H. Cykauépa;
yuenue H.W. BaBunoBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJIbTYpHbIX pacTeHuii, yuenue A.H. CeBepuoBa 0 mnOyTix U
HampaBJIeHUsX 3BojronuH, yuenue B.U. BepHanackoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLICHUs CUEIJICHUsS
reHoB T. MopraHa; roMOJIOTMYECKHUX PSAOB B HACIEICTBEHHOU
n3MeHunBocti H.M. BaBunoBa; renHetmueckoro pasHoBecus JIxk.
Xapan u B. BaiinGepra; 3apoapimeBoro cxoxactsa K. bopa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (MuHuMyMa }O. JIubuxa, sKOJOrM4eckod mupaMuibl YUCE,
O1OMAaccChl U SHEPTUN);

runore3sl (koarepBatHoil A.W. Omnapuna, nepBuuHOro OynboHa JIK.

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

YMeHue peuartb IMOHCKOBBIC OMOJOrHYECKUE 3aJa4l, BbIABIIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6”I:€KT3.MI/I, nmpoueccamMm W ABJIICHUAMU; OCJIATb
BBIBOJIbI 1 IIPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTHIIMYCCKUEC CXCEMbI CKPCHIUBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB Yy pACTEHMH, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMu OOMEeHa BEILIECTB; ITallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; FTEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrIoM U  (GaKTOpaMu Cpelbl OOUTaHMS,
IpoLeccaMy  JBOJIIOLUM; JBWKYIIMMU CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX 3KOCUCTEM U MPUCHOCOOTICHUSMHU K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHHUSI BUPYCOB, KIIETOK MPOKAPUOT U IYKAPHOT; OJTHOKIECTOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJIOB, OMOTEOIICHO30B, YKOCHCTEM U
Oouocthepsl; CTPOCHHUS OPraHoB U CHUCTEM OPraHOB PACTCHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACITEIHPHOCTH, TPOTEKAIOIITIX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H YCIIOBCKA, OMOJOTrHYSCKUX




mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HH(pOpMAUM U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 53MOpHUOreHe3a, NOCTAMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO Pa3BUTUSl OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUSA T'€HOB, TE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
orOopa,  CTAaOWIM3MPYIOLIETr0, JBWXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CHUMIATPUUYECKOTrO
BUZ000pa30BaHusl; BIUSHUS JBHXKYIIMX CHJI 3BOJIIOLMU Ha TEHO(OHT
MOTYJIALUY; TPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpefe OOHuTaHus,
YyeperoBaHMsl HAIPaBJICHUM 3BOJIIOLMHM; KPYroBOpOTa BEIIECTB U

IIOTOKAa SHEPIUH B 9KOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYIIECTBEHHBIE MPU3HAKU
BUPYCOB, KIETOK IIPOKapMOT M JYKapHOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U MPEBpAILEHHs] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTHYecKoro ooOmeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO Pa3BUTUSl OpraHu3Ma (OHTOreHe3a),
060pbOBI 32 CyILIECTBOBAHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
MPUCIIOCOOJIEHHOCTH OpraHU3MOB K cpeAe OOWTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB M INpEBpAILLEHUs SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aMMOCBSI3U
OpPraHU3MOB W cpenbl OOWTAaHMS;, EIWHCTBA YEIOBEYECKHX pac;
HE0OXO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M JKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWH(OPMAIUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMarpuBaTth riao0aabHBIE 9KOJIOTHYECKHE poOIIeMbI
COBpEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xak HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

1.1

1.2

1.3

CoBpemeHHass OHMOJOTMs — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemble UMM 1poOiembl. DyHIaMeHTadbHbIE, NMPUKIATHBIE U TMOUCKOBBIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, csizannpie ¢ Ouonorueill. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CJIOXKHOCTb U
YIOPSIIOYEHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, 3KOCHCTEMHBIH
(buoreoneHoTyeckuii), OmochepHbid. IIporecchl, MPOUCXOAAIIUE B KHBBIX
cucremax. OCHOBHbIE MpPU3HAKU >XKUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmroneHnue, u3MepeHHE, SKCIIEPUMEHT,
cucreMarusanmsa, Metaadaimui. IloHsATMe o0 3aBHUCHMMONl M HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas runore3a. Ilonsrtue BbeIOOpKM U €€ pocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3YJIbTaTOB.
[IpynunHBEl HCKaKeHUs pe3yJbTaTOB HDKCIIEpUMEHTA. IIoHATHE CTaTMCTMYECKOro

TECTAa

Knerka kak Ouojorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-QDyHKIIMOHANIbHAS €AUHMIA XKUBOro. McTopus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo b1 MOJIEKYIISIPHOM U KJIIETOYHOM OMOJIOTUH: MUKPOCKOIHS, XpoMmatorpadus,
anekTpodopes, METOH MEYEHBIX aTOMOB, g depeHaIbHOe

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

2.2

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

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




TEIUIOpery . MuHepanbHbIe BEHIECTBA KIETKH, WX OHMOJOrHYEcKas poJlb.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OEIKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
CBA3b. BTopuuHas, TpeTUuyHas, 4YETBEPTUUHAs CTPYKTYphl. JleHarypaius.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuu OEIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbl, OJIMTOCAXAPUABI U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XMMUYECKHE CBOICTBa  yrJIeBOJIOB.
buonorudeckue GyHKIIUN YTIIEBOJIOB.

Jlumuasl. T'unpodunbHo-runpodoOHbie cBolcTBa. Knaccupukanus JIMOumoB.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormdeckue (yHKIUU
munuaoB. O0mire cBoicTBa OUONIOrMYECKUX MEMOpPaH — TeKY4YeCTh, CIOCOOHOCTD
K CaMO3aMBIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. CrpoeHune HYKIEMHOBBIX KHCIOT.
Hyxneoruasl. Ilpunnun xomminementapuoctu. Ilpasuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaenue u ounonorudeckue ¢pynkiuu JJHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

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

CrpyktypHast Ouoyiorusi: OMOXUMHUYECKHE U OWO(DU3MYECKHE WCCIIECIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI
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Tunsl  KiIeTOK: dSykapuoTHYecKas M Ipokapuotuyeckas. CTpyKTypHO-
(GyHKIHMOHATIBHBIE 00pa30BaHNUS KIETKH.

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

Crpoenre M (pyHKIMOHMpPOBAHHE SYKAPHUOTHUECKOW KieTku. Ilna3marmueckas
MeMmOpaHa (rutazmanemMma). CTpyKTypa Iia3Matuiyeckoil MmeMOpansl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYEeCKyl0 MeMmOpaHy: maccuBHbI  (auddysus,
oOneryénnast nud@ysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora Harpwuii-kaaneBoro
Hacoca. DHJOUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hutommaszma. Iluto3omns. Ilutockener. JIBuxkeHune 1uTomina3mbl. OpraHouibl
kineTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OSHJOIIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpOoeHHE U (YHKIMU. B3aumocBs3b
OJIHOMEMOpaHHBIX OPraHOMAOB KieTKH. CTpoeHue IpaHyJspHOrO PETHUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [manmkuit
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(arpaHyJSpHBINA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas (GyHKUUsS
annapata ['onpmku. TpaHcmopT BeliecTB B KIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kiierounslit cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenne u (pyHKIMM MUTOXOHIpPUN M muacTupi. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapUOT.  XJIOPOILIACTHI,
XPOMOIIIACTBHI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrtpoeHne M (QYHKUMM HeMEMOpaHHBIX
OpPraHouJI0B KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKU.
Mukpotpybouku. Knerounsiii nentp. CTpoeHHE U ABWKCHUE KIYTUKOB U
pecHrueK. MUKpOTpyOOUKH LIUTOMIa3Mbl. LIeHTprob.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢byskuuu. SnepHbiii OenkoBBI MaTpuKe. IIpocTpaHCTBEHHOE pPACHONIOKEHHE
XpoMocoM B HHTep(a3HOM siipe. benku XpoMaTruHa — FTUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNnbHOM, YKUBOTHOU, TPUOHOI)

AccuMWISILIMSL U JTUCCUMMIISLIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YYacTHe KHUCIOpPOJa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecriedyeHue KiIeTKU: npeBpaiieHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBII XapakTep peakluidl KJIETOUYHOTO
MeTabonu3zma. DepMEeHThI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JEUCTBHSL.
Kodepmentsl. Otianuns GpepMEHTOB OT HEOPraHWYECKUX KaTaiau3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peakiuii 0T pa3IuYHbIX PaKTOPOB.

IlepBuuHBI CHHTE3 OpPraHMYECKHUX BemecTB B KieTke. PorocuHres. Poib
XJIOpoIiacToB B mporecce (orocunTe3a. CpetoBass u TemMHOBas (asbl.
[IponyxTuBHOCTH QoTOCHHTE3a. BnusHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

Xemocunres. PazHooOpa3ue opraHn3MOB-XEMOCUHTETUKOB: HUTPUDUIMPYIOLIIE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OakTepwu. 3HAUYCHHE
XEMOCHHTE3a.

AHa’poOHble OpraHu3Mbl. Buapl Opoxenus. [IpogykTel OpoxeHHSs U HX
UCIOJIb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETU OOJIE3HEH.

AspoOHBIE OpPraHW3MbI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MKoamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruueckoe OkuciIeHHE, WIM KJIETOYHOE JbIXaHHe. Poab MUTOXOHIpHM B
mporeccax OMOJIOTrMYECKOr0o OKHCJICHHUS. Huknnyeckue peaxkuuu.

OxucmurensHoe dochopunupoBanue. [Ipenmymecrtsa aspoOHOro myTd oOMeHa




BEIIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO 0OMEHa

2.5

Peakuuu MmatpuyHoro cuHTe3a. [IpMHIMI KOMILJIEMEHTApPHOCTH B PEAKIIHIX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHOM nHpopmarmu. I eHeTnyeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpaHcnoptHbeix PHK B OGuocunTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMHHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U dyKapuoT. Perynsiius akTHBHOCTU I'€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsanus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

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

Bupychbie 3a0oneBanus uenoBeka, KUBOTHBIX, pactenuid. CIIMJ], COVID-19,

conuaJibHbIC U MCIUITMHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii 1uki, ero mepuoabl u perymsimus. MHTepdaza W MHTO3.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecunreTnueckuil  (HOCTMUTOTHYECKM), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TEPHObI HHTEP(Da3bI.

Marpuunsiii cunte3 JHK — permukanusa. I[lpuHmmnsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, AHTHIIAPAJUICIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenoMepa3a. XpPOMOCOMHBIM HAa0Op KIETKM — KapHOTHM. JIMIUIOMAHBIA U
rarionIHbIl - Habopbl XpoMocoM. ['omosnorumynsle XpomocoMmbl. IlojoBbie
XPOMOCOMBI.

Jenenne xietkn — MuTo3. CTaguu MHUTO3a U IMPOMCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 M nurokmHe3. brosornueckoe 3HaueHHE MUTO3A.
Perynsuus mutotndeckoro nukia kiaetku. Ilporpammupyemas kiaetounasi rudens
— anomnTo3.

CDYHKHI/IOHaHBHaﬂ TCHOMHKA

3.1

OpPaHI/ISM Kak OMOJIOTHYeCcKas CHCTEMaA

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBbIE OPTaHU3MBI.

dopMBl pPa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYas BEreTaTUBHOE) |
mosoBoe. Bwuapl  O6ecmosoro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

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

[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonorndeckuii cmMbIica Meo3a
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1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MecTo B JKU3HEHHOM IUKJIE OPraHU3MOB.
[Ipen3aponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpazoBanue U pa3BUTHE TMOJOBBIX KiIeTOK. CrnepMaToreHe3 M OOTEHE3.
Crtpoenue moJjoBbIX KiIeTOK. OIIOIOTBOpEHHE U IMOPUOHATIBLHOE pPa3BUTHUE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craauum 3MOpHOreHesa
YKUBOTHBIX (Ha mpuMepe Jiarymkn). Jpoonenne. Tunsl qpodnaenus. OcodeHHOCTH
NpoOJeHrs MJIEKOMUTAIONIMX. 3apOAbIIIeBbIE JUCTKU (TacTpyJisilus). 3akiajaka
OpraHoOB W TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMHOE BIMSHUE 4YacTed
pa3BUBAlOLIErocs 3apoibllia (3MOpUOHANbHAs HHAYKLHKSA). 3akjiajka IJIaHa
CTPOEHMS >KMBOTHOIO KaK pE3yJbTaT HEPapXUUYECKUX B3aUMOJCHCTBUN T€HOB.
Bnusaue Ha >MOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYIKaroIIen
cpeapbl.

Poct u pa3zButue xuBoTHbIX. [TocTamMOpronanbHblil nepuoa. Ilpsimoe u Henpsamoe
pazButue. Pa3Butume ¢ meramopdo3oM y Oecrno3BOHOYHBIX W TMO3BOHOYHBIX
KUBOTHBIX. buosornueckoe 3Hauy€HUE MPAMOrO M HEMNPSMOIO pa3BUTHUSA, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocra XKUBOTHbIX. DakTOpsl perymisuuu
pocTta JKMBOTHBIX M denoBeka. CTaauu NOCTAIMOPHMOHAIBHOTO pa3BUTUSA Y
YKUBOTHBIX U 4esoBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenne wu pasButue pacrenuii. ['ametodutr m cropodur. Meito3 B
KU3HEHHOM IMKJIe pactenuit. (OOpa3oBaHue CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue U

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

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HAYKH. OcHOBHBIE
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL I OMOJIOrMYHBIE XPOMOCOMBI, aJlJICJIBbHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, I[OMI/IHaHTHHﬁ u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMO3uroTa, rerepo3nurora, 4YucTas JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (I)CHOTI/IH.
OcHoBHbBIC MCETOABbI I'CHCTHUKU! FH6pHHOHOFH‘I€CKHﬁ, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpusioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Brtopoil 3akoH
MeHngens — 3akOH paclIeIyIeHUs Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyroniee ckpemBaHue. IIpomMexXyTOuHBIM XapakTep HacledOBaHMUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JOMUHUPOBAHUH.

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

HacJICcJO0BaHUsA IMPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOTO




CKpEILLIMBaHUS.
CueruienHoe HacienoBanue mnpuszHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJEeA0BAaHUE TI'€HOB, HAPYILICHUE CLEIUICHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M ONpPEIENECHUs Moja. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHBIM MoJ. I'eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacnenoBaHune mNpu3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

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

Kommnnemenrapuocts. Onucrtas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYHBOCTb
npu3HakoB. KayecTBEeHHbIE M KOJWYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: M HacJIeACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMupoBaHHH
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psij
u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(HUKAIIMOHHON
W3MECHYMBOCTH.

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

KomOunatuBHas W3MEeHYMBOCTh. Mei03 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. PO KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOr0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MyTalMU. SIepHbIE W IMTOIUIA3MAaTHYECKUE
MyTaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiu. [[puuHbI BOSHUKHOBEHUST MYy TaIlHiA.
MytareHsl W HX BIMSHUE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npouecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleACTBeHHOU n3MenunBoctu (H.U.

BaBI/IJ'IOB). BHefI)IepHaﬂ HN3MCHYHMBOCTDH N HACJICACTBCHHOCTb

Kapuotun wuenoseka. MexayHapoaHas MporpaMMa HCCIEIOBAaHUSA TIe€HOMaA
yernoBeKka. MeToabl  HM3Yy4YEHUsT TEHETUKM  YEJOBEKAa: TIE€HEaJOTrMYeCKUi,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MOMYJISIHUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETHYECKHIA. CoBpeMeHHOe onpeaeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIP-anamu3a. HacnencrBeHHble  3a00j€BaHMS  4ejoBeKa. | e€HHBIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MIPEIPACTIOIOKEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW TeHETHUKU B TPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYSCKHX 3a001eBaHuii yenoBeka. CTBOJIOBBIE KIIETKU
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JlomecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTukauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT000pas3usi KyJIbTYPHBIX PAaCTECHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *HUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.M.
BasuiioBa, ero 3naueHue st CENIEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM H
WHJIUBUyaTbHBIN. Ortanel KOMOHMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNeil Mo noroMcTBy. OTOOp MO TE€HOTUIy € IOMOIIBIO OLIEHKH
(eHoTHNa MOTOMCTBA ¥ OTOOP 1O TEHOTHUITY ¢ TToMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKITMOHHOM pa0oThl. PaninanuoHHbIi 1
XMMHUYECKMH MyTareHe3 KakK HCTOYHHMK MyTalMi Yy KyJIbTYpHBIX (opMm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIeKIIHH.
[lonyuenne mnomumuounoB. BHyTpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpellMBaHME, WIM ayTOpPHIMHT.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJIbTYPBI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpajulMOHHAs  OMOTEXHOJIOTHSL:
xje0oneyeHre,  MOJyuyeHHe  KUCIOMOJIOYHBIX  HPOAYKTOB,  BUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX TEXHOJIOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VcKyccTBEHHOE
OILIONOTBOpEHUE. PEKOHCTpYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTAHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCcTpyupoBanue pexkomOuHanTHbIX JIHK. JlocTwkeHus W TEpCIEKTUBBI
XpOMOCOMHOW M T€HHOM WH)XeHepuu. MeaurnuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mmupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opranuyeckoro Mupa. llpuHnunel kiaaccu@ukanuu opraHu3MoB. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIITBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuun, apxeu, 0JJHOKJIETOUHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IPYyTrHe
poTUCThI. KOJOHMAIbHBIE OpraHu3MBl. JIBUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amMEOouHOE, KTYTUKOBOE, PECHUYHOE. 3alliTa Y OJHOKJIETOUHBIX OpPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPTaHU3MOB. Takcucer
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MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTENbHBIX TKaHEM:
oOpaszoBarenibHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIHN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHnid. OYHKIUNA OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTCHUI: TPONIU3MBbI U
Hactuu. llormomenune BOABI, YIVIEKHUCIONO ra3a W MUHEPAIBHBIX BEILECTB
pactenusimu. [lpixanue pactenuid. Auddys3us ra3oB yepe3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Beinenenwe y pacreHuid. 3amura y
MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpencrtBa MacCUBHONM M XMMHUYECKOMN
3amuThl. DUTOHIUABI.

PazgpaxxumocTs M perynsuus y OpraHu3sMoB. Pa3zapa)kuMocTb W peryysduus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHOrok/IeToyHble  KMBOTHBIE.  B3anMOCBS3b  4acTe€il  MHOTI'OKJIETOYHOTO
opranuisma. TKaHI/I, Oopranbl U CUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SIUTEIUalbHasi, COCIWHUTENbHAs, MbILIICYHAS, HEpBHAs.
OcoOenHoctu cTpoeHHs, (yHKIMA U pacHoNOKEHUs TKaHeld B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

Opransl U CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIMK OPraHOB U CUCTEM OPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX
XKUBOTHBIX. HapyxHblll 1 BHYTpeHHMH ckeneT. CTpOeHHe U TUIbl COCTUHEHUS
KOCTEM.

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

JlpixaHue TMO3BOHOYHBIX >KMBOTHBIX. DBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS
JIETKUX IT03BOHOYHBIX >KMBOTHBIX. I[I)IX&TGHI)H&H cucreMa 4ejoBeka. MexaHnusMm
BCHTUIIAIIUN JIETKNUX Yy OThl W MJICKOIMUTAIOIINX. TpchnopT BCIIECTB Y
opranu3mMoB. TpaHCHOPT BemIeCTB y KHUBOTHBIX. KpoBeHOcHas cucrema u e€
opranbl.  KpoBeHocHas  cucTemMa  TIO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpOBOOOpAIICHHs. DBOJIOIMOHHBIC  YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CHUCTEMBI ITO3BOHOYHBIX >XHWBOTHBIX. BI)I)IeJ'IeHI/Ie Y OpraHMu3MoOB. BI)I)ICJ'IeHI/Ie y
KUBOTHBIX. COKpaTUTENbHbIC Bakyosnd. Opransl BeieneHus. CBs3b MOJIOCTH Tela
C KPOBEHOCHOW U BBIJCIUTEIBHOW CUCTEeMaMH. BbifeneHue y TO3BOHOYHBIX
JKHNUBOTHBIX. 3aIIII/ITa Y MHOTI'OKJICTOYHBIX KHWBOTHBIX. HOKpOBI)I n Hux

MIPOU3BOHBIE.
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PaznpaxkxuMoCTh U perymnsiust y opranu3MoB. Pa3apakuMoCTh Y OJHOKIETOUHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsiusi y MHOTOKIECTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHast cucrtema u pedieKTOpHasi PeryJisiliisi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBONIOIMOHHOE YCIOKHEHUE CTPOCHUST HEPBHOM
CUCTEMBI Y )KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  NIPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHusMm 4enoBeKa U €ro 310pOBbE

OpraHbl ¥ CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3yciioBHblE U yCIOBHBIC
peduexcel. I'ymopanbHast perynsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. /IeficTBME TOPMOHOB.
B3anMocCBs3p HEpPBHON M DHIOKpPUHHOW cucTeM. [ umoramamo-runodusapHas

cucrema. Peduekc u pedaexropnas ayra. besycioBHbIE U YCIOBHBIE pedIeKCh

5.2
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3ammTa opranu3ma oT OosiesHed. MimmyHHas cucrema venoBeka. Kietounsiii u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBINA, NPHOOPETEHHBI crenuduyecKuii
UMMYyHHUTET. Teopusi KIOHaNbHO-CeIeKTUBHOrO uMmMmyHutera (IL.Dprmux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETBl OpraHu3MoB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIl

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

Kpyru kpoBoobparenus. Pabora cepaia u e€ perynsuus

5.4

Jpixanue genoBeka. Juddysus razoB yepe3 MoBepXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4eioBeka. JlpIxaTenapHass MOBEPXHOCTh. Perymsammst  JIbpIXaHUS.

JIpIxaTeapbHbIe 00BEMBI

5.5

5.6

HI/IHleBapI/ITCJ'IBHaﬂ CHUCTEMaAa 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHI)Ie JKCIIC3hI. BHYTpI/IHOJ'IOCTHOG u BHYTPUKJICTOYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkuuonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCACHIBAaHUE

KaK MEXaHU3MBbI pab0Thl OpraHoB BblJeNeHus. OOpa3oBaHue MOYH Y YellOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHass cucreMa. CKeleTHBIS MBIIIOBI U KX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTE!

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emMie

6.1

OpomtormonHass  Teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHadA ACATCIIbHOCTb 4. Z[apBI/IHa.




JIBmokyue cuiiel 3Botonuu BUAoB 1o Y. JlapBuHY (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXEHHSI OpPraHM3MOB, HACJEICTBEHHAs W3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtoru. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrHus. 3HaYCHHUE BOIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[Tonmynsaus Kkak ayeMeHTapHas eauHuua 5BoyoLUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOT0 pa3HOOOpa3usi U CTPYKTyphl nomyssiuuil. M3menenue
reHooHAa MOMYJISIUH KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (AKTOPHI  (IBMDKYIIME CHJIBI) OBOJIONUH. MyTalMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleliell B momymsauusx. OQdext
OCHOBATEJIA. Murparnuu. W3onsmus TIOTTYJISILIUIA: reorpagudeckas
(mpocTpaHcTBeHHas ), brosoruueckast (penpoyKTUBHas).

EctectBennbiii  orOop — HampaBmsoomuid  dakrtop sBomonud.  Dopmbl
€CTECTBEHHOTO  O0TOOpa: JBIDKYIIMW, CTAOMIU3UPYIOIIUN, pa3pbIBAIOIIUI
(mu3pynTuBHBI). [TooBoI 0TOOP.

[IpucrocoOIeHHOCTh ~ OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUH.
Bo3nukHOBeHHE  TpUCIIOCOONIEHMNH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobseHuit y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u crpykrypa. BumooOpa3oBaHue Kak pe3ynbTar
MUKposBoJtoIu. M3omsamus — xirodeBoil (akrop BumooOpaszoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpPUYECKOe (reorpaduueckoe),
CUMIIAaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIIIIOUIU3AIIHS,
rubpuansanys). JJMTenbHOCTh 3BOIIOIUOHHBIX TPOLECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMONOrMM B pa3paboTKe HAyYHBIX METOJOB COXpPaHEHHUs
OropazHooOpa3usi. MUKpPOIBOIIONMS W KODBOJIOIMS TApPa3uTOB U HMX XO35EB.
Mexanu3mbl pOpMHPOBaHUS YCTONYMBOCTH K aHTUOMOTHKAM UM CIIOCOOBI O0PHObI

Cc HeH

6.3

Metoapl M3ydeHUsT MaKpOAIBOJIONUHU. [lal€OHTONIOrHYECKHE METOMIbI M3YyYCHHS
sBomonnu. [lepexonubie Gopmbl 1 PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Metoap! u3yueHus 3Bonrorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckne odaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YYCHUSA
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SBONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOIMM OHTOTE€HE3a W TOSBICHUS
SBOJIOUMOHHBIX ~ HOBIIECTB. ['OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
PyaumentapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHMEe M  MaTeMaTU4YeCKMe  METOJIbl  U3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MyTaI[{ U SBOJIIOIHS T€HOMOB.

OOmue 3akoHOMEpHOCTH (mpaBuia) 3BojtoUuU. HeobpaTMMOCTh 3BOJIOLHUU.

AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunbpie rumoTe3sl MNpPOUCXOXKIACHUS KU3HM Ha 3emiie. AOHOreHes u
naHcnepMmus. JloHay4dHble PEACTAaBICHUS O 3aPOKICHUH KU3HU (KPEALlIOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKod 3Bostouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMSL. XHMHUYEcKash HBOJIONUSA. AOHOTeHHBI CHHTE3 OpraHMYeCcKHX
BeulecTB u3 Heopranuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB u3 MoHoMepoB. Koanepsartnas runore3a A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa JIk. XosgeitHa, reHetuueckas runoresa [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE POTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckomaemble OpraHWYeCKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornyeckas 1mkasua: 0HbI, Opbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil spomonuu. [losBieHne u 3BONIONMS NEPBBIX
KJIETOK. OBOJIONUA MeTabonu3ma. BO3HMKHOBEHHE TEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEepPBbIX Ha 3eMJie COOOIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHOTHI.

ITpoucxoxaenune 3ykapuoT (cUMOHOTeHe3). DBOIIOLMOHHOE IPOUCXOXKICHHE
BUpycoB. IlpouncxoxkIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHUE
OCHOBHBIX TpYyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIOUMU BBICHIMX pacTeHU. OCHOBHBIE apoMoOp(O3bI
pactenuii. Bbixox pacrenuii Ha cymry. IlosBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHne uMH cymH. CemeHHble pacTeHUs. lIpoucxokIeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU KUBOTHOTO Mupa. OcHOBHbIE apoMoOp(O3bI
KHUBOTHBIX. BeHnackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpoBbIe KUBOTHBIE. JKU3HD B BOJE. DBOJIOLHUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampuobuit u pentunuii. [IpoucxoxaeHNE MICKONHUTAOININX U
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ntun. [lpuamun xmrodeBoro apomopdoza. OcBoeHUE OECTO3BOHOYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeu, MpoTepo30i, Najaeo30u,
Me3030#, KaiHO30H. OOmas XapakKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBeT XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSHUE HA TA30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHl mpoiuwioro. [Ipuyunsl u
CIIEJICTBUSI MAcCOBBIX BhIMHpaHU. COBPEMEHHBII 3KOJIOTUYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Paspenst m 3agaum antpomosnoruu. Mertonsl anTponosiornd. CraHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH ueroBeka. COBpeMEHHbIE HAyUYHbIE TEOPUU.
CxoncTBO uenoBeka C KUBOTHBIMH. CHUCTEMATHUYECKOE MOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3HO0TIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka oT )KMBOTHBIX. [IpsiMOXoxkaeHne U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxkyme cuibl ((akTopbl) aHTPONOTreHe3a: OWOJIOTHYECKHE, COIHAIbHEIE.
CooTHouleHrne ONOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaluM aHTPOIOTeHEe3a. ABCTPAIIONUTEKU — ABYHOTHE NIPEAKH JIIOJIEH.
UYenoBek  yMenbll, TIEpBble  H3TOTOBICHUSA OpyAudl  Tpyza. UYenosek
MPSMOXOJISAIIMNA U TEPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosek
reiienb0eprckuii — oOIUi NpPeJoK HEeaHIEepPTATbCKOro YelloBeKa W YesloBeKa
pazymHOro. YenoBek HEaHAEPTANBCKUM KaK BUJ JIIOJEH XOJOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOI'O THUIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a IpenenamMu AQpukH.

DOBONIOIUS COBPEMEHHOIO uelnoBeKka. EcTecTBeHHBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHbI mporiecc U noaumopdusm. [lomynsiunoHHbIE BOJHBI,
apeiid reHoB, MUrpanus U «3pQGEKT OCHOBATENA» B MOMYJISALMIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpallo-HerpoujHas  (dKBaTOpHUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepHKaHCKasi). Bpemss M IyTu pacceneHHs 4elnoBeKa I0 IUIAHETE.
EnunctBo  dyenmoBeueckux pac. HayuHas  HeCOCTOSITENBHOCTh — pacU3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKPYXAroIlel Ccpembl.
Bnusnue reorpaduyeckoit cpeasl M Apeiida TeHOB Ha MOPGOJOTHIO U

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

OKOCUCTEMBI U MMpUCynmue MM 3aKOHOMECPHOCTHU




7.1

7.2

Paznensl u 3agaun sxosorun. CBsi3b SKOJIOTUU C APYTUMH HayKaMHu.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
NpUPOAHbIE U JiabopaTopHble. MoJenupoBaHUEe B JKOJOTUU. MOHUTOPHUHT

OKPY’KaIOIIECH CpeIbl: TOKAIbHBIN, pETrHOHAIBHBIN U TJI00aIbHBIN

Okojoruueckre (akTopbl M 3aKOHOMEpPHOCTH ux nedctBus. Knaccuduxarms
JKOJIOTMUECKUX (PAaKTOpOB: abHOTHYeCKue, OWOTHYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrndeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, 0. JIu6ux). TonepantHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OpPraHU3MBI.

AbGuoTtndeckue ¢daktopel. CBET Kak sKojoruyeckuii (akrop. JlelcTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIHEKTpa Ha OPraHu3Mbl. OKOJOTUYECKUE TIPYIIIbI
pacTeHMil M JKUBOTHBIX [0 OTHOUIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoausm.

Temmepatypa kak skomormdeckuil cakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

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

Cpenpl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAsA, I[TOYBEHHAs,
rnyOuMHHas  MOJNOYBEHHAs, BHYTpPUOpraHW3MeHHas. (DU3MKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell oOMTaHMs OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KHU3HU B Pa3HBIX Cpe/ax.

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

Xuznennole Gopmbl opranusmoB. [loHsTHe o xu3HeHHON Qopme. Ku3HEHHbIE
(GbopMBl pacTeHMi: JepeBbs, KyCTapHUKU, KyCTapHUYKH, MHOTOJIETHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckune daxTopbl. Buapl OMOTHYECKHUX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaau3Mm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxXJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBus  (Tonmueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJEHCTBUN [UIsl CYLIECTBOBAHHS OPraHU3MOB B Cpele

oOuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XAPaAKTCPUCTHUKU TOITYJIAINH. HOHYJ'IHHI/U{ Kak Ouoyiormueckas

cucrema. Posib HEOHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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O6uoJIOTMU BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI HOIYJISIIHIA.
OcHOBHbBIE MOKa3aTeNM MOIMYJSIIMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CcTpykTypa mnonyisuuu. OILleHKa YHCIEHHOCTH IONYJISLUH.
JluHaMyKa NOMyJisiLUUA U €€ peryiisilus. bUOTMYEeCKUH MOTEeHUMaN IOITYJISLUN.
MopnenupoBanue IUHAMMKU — nomyssuuu. KpuBele pocTa  4YHMCICHHOCTH
nonyisauuu. Kpusble BbDKMBaHMs. Peryisius 4MCIEHHOCTH HNOIYJISLMH: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKosormuecko Hume Buaa. MectooOutaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcoHa. Pa3zMepbl 3KOIOrMuYecKoin
Huuy. [loTeHnnanbHas v peaqn30BaHHas HULIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buipl M uX KU3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  IOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornyeckue nHBa3zun JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBsi3u MexIy
opraHu3mMamMu B OuoOIleHO3e. OJKOocHCTeMa Kak oOTkpbiTas cucrema (A.lx.
Tencnu). OyHKIMOHAIBHBIE OJOKW OPraHU3MOB B JKOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, penyleHTbl. Tpodudeckue ypoBHU. Tpoduyeckue LEnu U CETH.
Abuotnyeckue 61m0ku dKocucTteM. [TouBbl M MIbI B 3KocHcTeMax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBI. buomacca u mpoayKIUs. DKOJOTUYECKUE
MIUPaMHJIbI YHCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie U
BTOPUYHBIC CYKIIECCMM M WX TPHYMHBL. AHTPONOTE€HHbIE BO3JCUCTBHS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArporieHo3. Paznuanst Mex Ty aHTpOIIOT€HHBIMU U TPUPOTHBIMH 3KOCHCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢mopa u
¢dayna. CuHaHTpOMU3aIMs TOPOACKON (payHbl. bruomornueckoe u Xo3siiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM U BEUIECTB MEXKIY CMEXHBIMHU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJISUUH W OSKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX H

AHTPONIOT€HHBIX BO3ECUCTBUN

buochepa — oOmemnnanerapHas o6onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBasia XH3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
6uocdeps! u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdeprl. OcobeHHocTH Ouochepsl Kak
rmo0anbHOM  dKocucTeMbl.  Jl[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB M OHOreOXMMHYECKHME MHMKIBI (Yriiepoaa, a3o0Ta).
PurmuunOCTS siBNCHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarrne o 6uome. OCHOBHBIE OMOMBI CYIIH: TyHApPA,
XBOWHBIC Jieca, CMCIIAaHHBbIE M IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHM, TPOIUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTHUTENbHBIH H
KUBOTHBI MHp OMOMOB CYIIIH.

Crpykrypa u QyHKIHS KHBBIX CHCTEM, OLIEHKAa MX PECypCHOTrO TOTEHIMAIa U

o6uochepHbIx QyHKIUN

DKOJOTHYECKHe KPU3UChl U MX MpHUMHbL. Bo3nelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AyIIHOM cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJIHOM CpeJibl.
Oxpana BoaHBIX pecypcoB. Paspymienue moussl. OXpaHa MOYBEHHBIX PECYPCOB.
H3MmeHeHune KuMara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTENILHBIM W KUBOTHBIM Mup. OxpanHa
PaCTUTENBHOTO M YKUBOTHOTO MHUpPa. OCHOBHBIC MPUHILHUIBI OXPAHBI TPUPOIBI.
Kpacubie xkauru. Ocobo oxpansembie mnpupoansie tepputopun (OOIIT).
Boranuueckue casibl ¥ 300JJ0THYECKHE ITAPKH.

OCHOBHBIE TPUHUMUIIBI YCTOMYMBOTO PAa3BUTHsS YEJIOBEUECTBA M IPUPOJIBI.
PanmionansHOe  MpUPONOMONIB30BAaHUE M COXPAHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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