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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmeTy «buosorus» (mamee - Ouoyiorusi) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoir Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydyeOHoro mpeamera «buosiorus» u
OCHOBHBIX MOJIOKEHU (penepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

Cornacao nonoxenusim OI'OC COO mnpoduiibHble yuyeOHBIE MNPEIMETHI,
u3yJaeMble Ha YTIIYOJIEHHOM YypOBHE, SIBIIOTCS CrocoOoMm muddepeHmanim
oOy4yeHHs Ha YpOBHE CpeHEero oOImero o0pa3oBaHUs M MPHU3BaHBI 0OECIEUUTH
MIPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEAHHM OOIIUM, CpPEIHUM
poeCCUOHANIBHBIM M BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaxIbld U3 ITHUX
y4eOHBIX TPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH HAa MPHOPUTETHOE PEIICHUE
oOpa3oBaTeNbHBIX, BOCHUTATSIBHBIX H Pa3BUBAIOIIMX 3a7a4, CBSI3aHHBIX C
npodopueHTaueli 00yJarmmuXcs U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOM
00JIaCTH HAYYHOTO 3HAHUS, CBS3aHHOTO C OMOJIOTHUEW, MEAUIIMHOM, HKOJIOTHEH,
TICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma 1o y4ueOHOMY mipeameTy «bwomnorus» ma€T mpeacTaBiIeHHE O
HeNu U 3a]adax u3ydeHus ydeOHoro mpenmeta «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeenseT 00s13aTeTbHoe (MHBAPUAHTHOE) TIPEIMETHOE CO/IEpIKAHUE, €r0
CTPYKTYPHUpPOBAaHME TIO pa3jieliaM ¢ TeMaM, paclpelelieHne Mo Kiaccawm,
PEKOMEHyeT MOCIEAOBATEIbHOCTh W3Y4YEHHUs Y4YEeOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C U3yYeHHEM OWOJIOTUM Ha YypOBHE
OCHOBHOTO  o0miero oOpaszoBaHusi, Oyarogaps dYeMy MPOCMATPUBACTCS
HANPaBIEHHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
AKOJIOTUYECKOTO MBIIUICHUS, MPEICTaBICHUA O 3J0pOBOM 00pa3e >KW3HM, Ha
BOCIUTaHWE OEpeXKHOTO OTHOIICHUS K OKpYJKalollel NpupoaHou cpene. B
nmporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpedboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METAIllpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
OOy4JarommMXxcsi MO OCBOCHHIO COJEPKaHUS OMOJOTHYECKOrO O0Opa3oBaHHUS Ha
YPOBHE cpeaHero o01iero oopa3oBaHms.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopasoBaHUs
3aBepiiaeT OuOJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha
pacIvipeHre W yriyOJIeHHe 3HAHWUW O0OyJaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX



MOJIEKYJIIPHON W KJIETOYHOM OMOJIOTHH, SMOPHOJIOTUUA W OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOIOIIMOHHOTO YUSHUS U DKOJIOTHH.

Nzyuyenne yudeOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA TMOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOJIYYCHUIO
Ovonornyeckoro  oOpa3oBaHMs B By3ax M OpraHu3alusxX  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro cojJiepKaHusi COCTaBIIsIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  H3YYEHUU  OOYydYarOUIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHUA TOJY4YarOT pa3BuTHE. Tak,
pacmdpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME ueJOBEKa, OOLIMX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIAHOTO U MTOMCKOBOIO
XapakKTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIETYIOUIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUMX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUSAMM, IOJYYEHHBIMU OOYYaIOLIIMMUCS IMpPH H3y4YEHUU
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€PHBIE JJIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTaHU3ALMH, 3BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtl. Tak, B 10 Kkiacce
M3Y4YalOTCSl OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHMOJIOTMH, AYMOPHOJIOTHU U
OMOJIOTUU PA3BUTHUSI, TEHETUKA W CEJIEKUUU, OMOTEXHOJIOTMH W CUHTETUYECKON
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarolIUXCs IO OOTaHWUKE, 300JIOTHH,
aHatoMuu, (usnonoruu uenoseka. B 11 kiacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii npeamer  «buonorus» mpuszBaH  00ecHeUYUTh  OCBOCHHE
OOy4YaroIIMMUCSE OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IMOMYJIsSIuH,
OHMOLIEH03a, SKOCUCTEMbI, O BBLIAIOLIUXCS HAYYHBIX JOCTUXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTHMYECKUX 3HAHUM. [
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKAHUU MPOTPAMMBbI
no OWOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEHN CTAHOBJICHHS M Pa3BUTHUS
TOM WIM HMHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YU€HBIX B PEIICHNE BAKHEUITUX OMOJIOrMYECKUX U SKOJIOTUYECKUX TTPOOIIEeM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
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OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON 00sacTu
npo(hecCHOHANBFHON JESITENbHOCTH, CBSI3aHHOW C Ouoyorueil, Wi K BBIOOPY
y4e0OHOT0 3aBEICHUSA I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTmxkeHne 1enu u3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yri1yOlIEHHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHHHM, MHOT000pa3MM U OCOOEHHOCTSIX OHMOJOTHYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onochepa); 0 BHLAAIOIINUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOruM, SMOpPUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEeJICKIIMM, OUOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJ€OHTOJIOTHH,
DKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCcCeloBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaZIcHMEe OOYyYaloIUMUCS YMEHHUSIMU: CaMOCTOSATENBHO  HAXOAMTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; T0JIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npobiieMaMy 4YeJIOBEYECTBA; OLEHUBATH IOCIEICTBUS CBOEH JAESITENBHOCTH IO
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO0  OKPYXKAIOIIUX JIIOAEH; OOOCHOBBIBaTH M COONIOAATH  MEPHI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacCHOCTH COOCTBEHHOM KU3HENESITEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W TEXHOTEHHOI'O  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Y 00y4arOUIMXCsl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMpOIlECCE€ 3HAKOMCTBA C BBIIAIOMIMMHUCS OTKPBITUSIMU M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OHWOJIOTHH, pEIIaeMbIMH €0 MpoOjJeMamMH, METOI0JoThueH
OHOJOrNYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUSI AKCNEPUMEHTAIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O00BEKTOB U IIPOLIECCOB;

BOCIIMTAHHUE y OOYYAIOIIMUXCS LIECHHOCTHOIO OTHOIIEHUS K KUBOM MPUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHNUE 3KOJIOTUUECKOH,



IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOydYaroIIMMHCS  KOMIIETGHTHOCTH B PAIlMOHAIEHOM
MPUPOIOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 3JI0POBBS U 3/I0POBbS
OKpYXKalOIUX  Jrojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieyeHrne 0€30MaCHOCTH KU3HENEATEIbHOCTH B YPE3BbIUAMHBIX CHUTYaIUAX
OPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl ~ OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIONIEH
MOCJICYIOEMy TIPO(ECCHOHATFHOMY CaMOOIIPEACICHHIO, B COOTBETCTBHH C
WHIMBUTyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasisier 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HaNpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro  00pa3oBaHMsl B OpPraHU3alUsX  CPEIHEro
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MTPU O0YYCHUH OHMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAaKTHYeCKUX padoT. Taxxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH MPOSKTHBIX M YYEOHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEMaThKa KOTOPBIX OMPENETSETCS y4UTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUHM.



COJEPKXAHUE OBYUYEHUA
10 KITACC

CopepkaHrue NpOrpaMMbl, BBIIEIECHHOE KYPCUBOM, HE BXOJHUT B NPOBEPKY
rocynapctBeHHO# utorooi arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ovonornu.  buonormyeckue HayKd M HM3y4aeMble MMH  MPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTUH.

3HadeHune OMoOJIOruK B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
MIPAKTUYECKOM JIEATEIBbHOCTH YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. I'apgent, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, U. 1. Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTMM C APYrMMHU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JAUCKPETHOCTb W LEIOCTHOCTD,
CIOXXHOCTh M YIOPSAIOYECHHOCTb CTPYKTYpPhI, OTKPBITOCTh, CaMOOpPraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHu3aldu HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, YKOCHUCTEMHBIMN
(buoreonenotTuyeckuit), OuocdepHniil. Ilporecchl, TPOUCXOIANIHE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3ydenue xuBbIX cucteM. Meroapl Omonormdeckoil Hayku. HaOmromenwue,
WU3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, Metaananus. [IoHsaTue o 3aBucuMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. HyneBas rumoresa. Ilonarue BbIOOpKH U €€ JOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXEHUA PE3YyIbTATOB JKcnepuMeHTa. [loHsAtue
CTATUCTUYECKOTO TECTA.

JdeMoHCcTpauu
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Tabmuubl u cxembl: «OCHOBHBIE TpPHU3HAKU KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MAaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuposib», «CTpOe€HHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «MeTomapl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pPa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBOro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbl  MOJIGKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOIUS,
xpomarorpadus, 3JeKTpodope3, METOJ MEUEHBIX aToOMOB, AU(QepeHInanbHOe
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUID.

OOopynoBaHue: CBETOBOM MMKPOCKON, MHUKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIBHBIX KIJIETOK.

IIpakTnueckass padora «/3yueHue MeETOAOB KJIETOYHOM OUOJIOTUM
(xpomarorpadus, aektpodope3, auddepeHaIbHoe HeHTPUGYTHUPOBaHUE,
[TLIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHYECKUM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona u e€ posib Kak pacTBOpPUTENs, pearcHTa, y4acTue B CTPYKTYPUPOBAHUU
KJICTKH, TETUIOPETYISIuu. MuHepanbHbIe BEIIECTBA KJICTKH, UX OHOJIOTHYeCcKas
poJib. POJIb KATHOHOB ¥ AHWOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosmornueckue mnoauMepsl. benku.
AMMHOKHUCIOTHBIN cocTaB 06enkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTuyHasi, YETBEPTHUUHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonornueckue pyHkimu 6eIKoB. [lpuonsi.
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Yraesoasl. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTpOeHUS U (PU3UKO-XMMUYECKUE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlumunet. I'uapodunbHo-TUApOdoOHEIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUU
munuaoB. OO1mMe CBONCTBAa OMOIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. [lpunnun kommiementapHoctu. I[lpaBwio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MecroHaxoxaeHue u ouonornueckue Gpynknum JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsisu B Moliekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowl cenoMUKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrpykTypHas OuoJiorusi: OMOXUMUYECKHe U OMo(U3NYECKHUe UCCICIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONeKyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUi OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii ouzain u
opeaHudecKull cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JemoHcTpanuu

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

[uarpammer:  «PacnpeneneHre XUMHUYECKHX JJEMEHTOB B HEXHBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuognyeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbI», «BemecTtBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJEKYJb», «CTpOeHHE MOJIEKYI
yrieBooB», «CTpoeHne MoJeKyn JHOnuaoB», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHKE.

JlaGopaTopHasi padora «OOHapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peakuuii».

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

Tema S. CTpoeHue 1 QyHKIMH KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuoruyeckas. CTpyKTypHO-
(GbyHKUIHMOHATIBHBIE 00pa30BaHUs KJIETKH.
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Crtpoenue npokapuoTHuecKkoi kieTku. Kinetounas creHka OakTepuii u apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpoHON U aBTOTPOPHOM MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOM KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelIecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeruéHuas auddysus), akKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpwmii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMH KIETOYHON CTEHKU PACTEHH, TprOOB.

Huromna3zma. [uro3one. Lutockener. JIBuxkenne nuromina3Mbl. OpraHouIbI
kieTkd. OnHOMeMOpaHHbIE OpraHoubl KIETKU: HHAOIJIa3MaTHYeCcKas CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKUHH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KJIeTKH. CTpOeHHUE TPaHYJSIPHOTO PETUKYIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  9HIOIUIA3MATUYECKUN
petukynyM. CekpetopHas QpyHkuus anmapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIECTB B KJIETKE. Bakyosn pactuTesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABI  KJIETKWA:  MHUTOXOHAPHUM,  ILIACTUJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN W 1actun. llepBuunele,
BTOPUYHBIE UM  CJIOXHBIE  TUJIACTUABI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOILIACTBI, XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouabl kiaeTtku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpraHOHUI0B KJIETKH. Pubocompl. IIpomesrcymounvle Qunamenmeol.
MukpodunameHTsl. AxkmuHogvle Muxkpoguramenmol. MBbIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. KierouHsrit
nentp. CrTpoeHwe U JBMKEHHE JKIYTUKOB U PECHUYEK. MUKpOTPYyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompyboukamu. Momopnvle Oenxu.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
byakuun. SnepHpiii O0enKoBBIA MaTpukc. [IpocTpaHCTBEHHOE pPaCIOIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTWHA — THUCTOHBL. /JluHamuxa s0epHou 000104YKU 6 Mmumose. HoepHbiil
MPAHCnopm.

Krnerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun
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[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupbl u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJEeTKW», «CTpoeHue  pacTUTENbHOM  KIeTKkW», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHne NpOKAPUOTHIECKON KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTsl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHBIX KIETOK.

JlabopaTtopnasi padora «l3ydyeHue CTPOEHHSI KIETOK pa3IMYHbIX
OpraHUu3MOB).

IIpakTuyeckas padora «/3yueHune cBOMCTB KJIETOUYHON MEMOpPAHBD».

JlabopatopHass padora «lccnenoBaHue IuazMonMs3a M JIEIJIa3MOJIM3a B
PACTUTENIBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydeHue  JOBWKEHHS  UWTOIUIA3MbI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeleCTB M NpPeBpaLeHUe JHEPIHU B KJIeTKe

AccUMUISILIMS ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonu3ma. Turbel oOmMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre kieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
Anoxcueennviti u okcuceHHwll omocunmes y baxkmepuii. Ceemocobuparowjue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpoIacToB B IpoLecce
dbotocunTeza. CBetoBas u TeMHOBas gasbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. 1IpoayKTUBHOCTh (QoTOCHHTE3a. BiusHUEe pa3nuyHbIX (HhaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buabsl Oposkenus. I[lpoaykTbl OpokeHHS M HX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MHUKPOOPIaHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspobHbie OpPTaHU3MBI. Orarbl DYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. I TMKOIN3 — OECKUCIOPOHOE PACUIEIUIEHUE TITHOKO3bI.

buosiornueckoe OKHCIEHHUE, WU KJIETOYHOE AbIXaHUE. Pojib MUTOXOHApHIA B
nporeccax Ouojgoruueckoro okucnenus. Lluknnueckue peakuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomoros. Cunmes
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ATD: paboma npomonnou ATD-cunmaszel. IlpeuMmyiecTBa a’poOHOTO IYyTH
oOMEHa BellleCTB nepes] aHa3pOOHBIM. DPGHEKTUBHOCTH SHEPTETHUECKOT0 OOMEHa.

JleMoHCTpanun

[Toptpetsr: Jx. ITpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopyioBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora  «/3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabGopaTopuasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKaX».

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NMPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciencrBennasi uHgopmanus 4 peajn3anus eé B KIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnaecKui
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbelii cuHte3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanme amuHokucior. Ponb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKApHOT. Peryisius akTUBHOCTH T'€HOB Yy MpokapuoT. I'umortesa
onepoHa (®. Kako0, XK. Mano). Moaexynapuvie mexanusmovl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuus oOMEHHbBIX
MPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U 00UTaTHBIC Mapa3uThl. CTpoeHUe
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasa.

Bupychbie 3a0oneBanus 4enoBeka, )KUBOTHbIX, pactenuit. CIIN/, COVID-
19, coumanbHbie 1 MEAULIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz b6oarvuux maccusos («bigdatar)
CMpYKmMypHuIX Ouoiocudeckux oannwvix. Hanomexnonocuu 6 ouonozuu u meouyune.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobvl 00cmasKu 1eKapcms.
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JdeMoHCcTpaIMuK

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmumbr u cxembl: «buocunTte3 O6enkay, «l'eHeTnueckuii Koa», «Bupycem,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKuzHeHHBIA HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisuusa. WMurtepdaza u MuTos.
OcoOeHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUo bl UHTEPGha3bI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIA HaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblii  HaOOpbel  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue wimetku — wmutTo3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX

nporeccel. Tunel muto3za. KapuokuHes u nuToknHe3. buosiormyeckoe 3HayeHue
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAsE T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubeau kiemokx. «lugposas
KiemKkay» — ououngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KIeMKU.

JemoHcTpanuu

Tabnuipel U cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Pemmmkanusa JJHK.

O6opyoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpernapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIYKay.

JlabopaTtopnass  pabora «3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHasi pabora «HaGmroieHrie MUTO3a B KJIETKAaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKNETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCcoOEHHOCTH ~ CTPOEHUS U IKU3ZHENEATENIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHUAIbHBIE OPTaHU3MBI.



13

B3auMoOCBsI3p 4YAaCTEl MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacreHuid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHAsl, MexXxaHudeckas. OCOOEHHOCTU CTPOECHUS,
GyHKUMIA U pacioNIOKEHHS TKaHEH B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (QPYHKIUN H
PAaCIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M TeHEepaTHMBHBIE Opranbl pacteHud. OpraHbl u
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenunii. CKeneTbl OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUNBI COEANHEHUS KOCTEH.

JIBmxeHne  opraHu3MoB. JIBJKEHHME  OJHOKIIETOYHBIX  OPraHU3MOB:
amME0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOUHBIX JKUBOTHBIX M YEJIOBEKA:
MbllieyHast cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanue opranu3moB. Ilorjomenue BOABI, YIJIEKMCIOrO Ta3a |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. lIutanue >kMBOTHBIX. BHyTpuIlonocTHOE U
BHYTPUKIIETOUYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llnmieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUWE CTPOEHUS JIETKMX ITO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cuctema uesioBeka. MeXaHu3M BEHTWISUUM JETKUX y MNTHUI] U
MJIeKOTUTaromux. Perynsius neixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX KHMBOTHBIX M 4enoBeka. Cepuaiie,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiiieHus. DBOJIOIUOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. PaboTa
cepala v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenwe y pacreHuil. Beinenenue y
KUBOTHbIX. CokpaTuTenpHble Bakyonu. Opranbl BblaeneHus. PuiabTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUS.
CBsi3b MOJOCTH T€JIa C KPOBEHOCHOM W BBIICIIUTENIBHON cucTeMaMu. Beigenenue y
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MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CTpoeHue u (HyHKIIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Yy YeJIOBEKa.

3ammTa y OpraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCThl MNPOCTEMINMX. 3alnUTa Yy MHOTOKJIETOYHBIX PAacCTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOIHBIE.
3amura opranu3ma oT OoinesHeil. IMmyHHast cuctema dyenoBeka. KieTouHblili u
TYMOpPAJIbHBIA MUMMYHUTET. BpoXaEHHBIH u TpHOOPETEHHBIA crenuduuecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro mmmyHnutera (I1. Dpmux, ©. M.
bepner, C. Tonerasa). BocnianutenbHble OTBETHl OPraHu3MOB. Posib BpoxkaAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxumocTte ¥ perymsinus |y OpramusmoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POcTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENBl. JBOJIOUNOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHBIE PE(IICKCHI.

['ymopanpHas perymisuus U 3HAOKPUHHAsA CUCTEMa YKMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTtanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. 11. I1aBnos.

Tabmunpel 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTN», «MHOTIOKJIETOUHBIE
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl HBETKOBBIX PAacTEHUN,
«CucrtemMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHW >XKUBOTHBIX», «CKEJET 4e0BEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MplIleuHasi ~ CUCTEMay,
«BblgenurenbHas cUCTEMay, «IDHAOKPUHHAsA cUCTEMa», «CTPOCHHUE MBIIIIbIY,
«mmynurer»,  «KuiieuyHomnonoctHeie», «CxeMa  NUTaHUS  PACTEHUI,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue mnaHapun», «BHyTpeHHee CTpOEHHE IOKIEBOro uepss», «HepBHas
cucrema pbid», «HepBHas cucrema garymkn», «HepBHas  cucrema
npecMmbikaomuxcs», «HepBuas  cucrema  nrtuny», «HepBHas — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pedexcy.
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O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, UTJIOKOXKUX, KUBBIE IK3EMIUISIPhl KOMHATHBIX pacTEeHUM, repbdapuu
pacTeHUN pa3HbIX OTJAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia i OeJIKOB Moj AecTBUEM (hepMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHHIN.

JlabopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIX».

JlaGoparopHasi padora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

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

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. bruonorndecknii cMbICIT
M€Ho3a M TIOJIOBOTO TIpolecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [1010BBIE XKele3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoGnenme. Tumbl  npoOGreHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMMTAIONIMX. 3apOJABIIICBBIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BJIMSIHUE 4YacTe pa3BUBAIOIIErOCA 3apojiblilia (dMOpHUOHAIbHAS WHIYKIIHS).
3aknaaka IUTaHAa CTPOEHMS JKMBOTHOIO KaK  pPe3yJibTaT  HEpPapXUUYECKHUX
B3aMMOJICHCTBUII TeHOB. BiusHue Ha 5MOpHOHANIBHOE pPAa3BUTHE PANUYHBIX
(baKkTOpOB OKpYyKaroleh Cpeibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrM4yecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
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pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4yesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U uenoBeka. [lepuonbl oHTOreHe3a yenoseka. CTapeHue u CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoeHue u pasputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opranu3moB. JIBoifHOE OIJIOJIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHUE U
pa3BUTHE CEMEHHU.

MexaHu3mbl peryJisiluyi OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnmuupl u cxembl: «BereratuBHOe pa3MHOXEHHE», «TuUIbI 0Oecrnonoro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3BuThe wMaiickoro xyka», «Pa3BuTue capaHumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUIY,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JABYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOpPCKOM  KamycTb», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
MManoOpPOTHUKA», « KU3HEHHBIN ITUKJT COCHBI».

OOopynoBaHue: CBETOBOM MUKPOCKOI, MHUKpPONpenaparbl SHULEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTnueckas padora «BbIABIEHHME MNPU3HAKOB CXOJCTBA 3aPOIBILIEH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICHIUX
PaCTEHUI».

Tema 11. I'eHeTuka — Hayka O HaCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHMu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Pabotsl T
Menpens, I'. ne @puza, T. Moprana. Poinb 0oT€ueCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padoter H. K. Konwitosa, H. Y. BaBunora, A. H. bemnosepckoro, I'. .
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA W PELUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.
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OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JleMoHCTpauun

[loptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToibl TeHETUKIY, «CXeMbl CKPEIIUBAHUSD.

Jlabopatopuast paGora «/Ipozoduna Kak OOBEKT TEHETUUYECKHX

HCCJIEIOBAHUIN).
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usl THOPUIOB MEepBOTo NnokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaclIeIUIeHUs NPU3HAKOB. lluTonormueckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UmoTe3a YUCTOTHI raMeT.

AHanmzupyrouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleJOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HACJIEJOBaHUS  TIPU3HAKOB. [utonoruueckue  OCHOBBI  JUTUOPUAHOTO
CKPEIIMBAHUS.

Cueriennoe HacienoBanue mpusHakoB. Pabotel T. Moprana. CrenneHHoe
HACJIEIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS oa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMmeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEIIEHHBIX C ITOJIOM.

['enotun kak uenoctHas cucrema. [IenoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBIM aJUIENU3M. B3auMOIEenCTBUE HEAUIEIbHBIX TI'E€HOB.
KommnementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
TakKe (PU3NOIOTHYECKUX TMPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eHeTHUYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3IMH — MUKpOOMOM». ['eHeTMdyeckue acnekTbhl KOHTPOJIS U
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JleMoHCTpanun

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

Tabmuiel u cxemsl: «IlepBblit U BTOpoil 3aKoHbI Menaens», « Tpetuil 3akoH
MeHnnens», «AHanu3upyrouiee CcKpelmuBaHue», «HemomHoe noOMUHHUpPOBaHHEY,
«CrierieHHOE HacJeIoBaHWE TPU3HAKOB Y Npo30duibl», «['eHeThka Tmoiay,
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«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€ECTBEHHBIN alIeNIN3M», « B3auMo1eiicTBUE TEHOBY.

O6opynoBaHue: MOJENb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJENb IS
JIEMOHCTpPAllUA CLEIUICHHOTO HACIJIEIOBAHUS MPU3HAKOB, CBETOBOWM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas pabGora «lI3ydyeHne pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIUBaHUA Yy APO30(PUIB».

IIpakTuyeckass paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpENIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTMna W cpeabl npu  GopmMupoBaHuUU (HEHOTHMA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas U3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAM(PUKALMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHBIN
psa v BapuanmonHas Kpubas (B. Moranncen). CpoiicTBa MoAM(pUKALMOHHON
U3MEHUYUBOCTH.

['eHoTHIIMYECKAast N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOuHaTuBHasi W3MEHYMBOCTb. Meio3 M TMOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOT0 pa3HOOOpa3usi B Mpejiesiax OJJTHOTO BUA.

MyTranuoHHass W3MEHYMBOCTb. BuUIBl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHbICE MyTalluh. SIepHbIE W
HUTOIUIa3MaTuyeckue mytanuuu. CoMaTUYeCKUE W MOJIOBbIEe MyTaluu. [IpryunHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHbl ¥ WX BJIUSHUE HAa OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTUYECKUX PSJI0B B
HacnencTBeHHOM m3menunBocty (H.W. BaBuiioB). BHesinepHass U3MEHUMBOCTh U
HACJICICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JleMoHCTpanun

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

Tabmuubl u  cxembl: «Bunpbl u3MeHuuBocTH», «MoaudukaoHHas
U3MEHYUBOCTBY, «KombuHaTuBHas U3MEHYUBOCTH, «Meinosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.
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OO6opynoBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH H3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOW W3MEHYUBOCTU. [locTpoeHne BapHallMOHHOTO psiia U
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytamuu y Apo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBEKA

Kapuotnn 4yenoBeka. MexayHapoaHas NporpaMma HCCIENOBAHUS T€HOMA
yejaoBeKa.  Meroapl  M3yYyeHMsT T€HETUKHM  4YEJOBEKa: I'€HEAIOTMYECKHU,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUN, MOIYJIALIMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemMeHHOE ONpeACICHUE TE€HOTHIIA:
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[[P-ananu3a. HacinenctBeHHble 3a001€BaHus YelIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
0one3HU uyenoBeKa. boyie3HM ¢ HacleACTBEHHOM MPEeApacioyiOKEHHOCTBIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUU U JICUEHUH T€HETUYECKHUX
3a00yieBaHUN 4YenoBeka. MeauKo-TeHETUYECKOe KOHCYJbTUpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [IoHsATHE «TeHeTHYeCKOTo Irpy3a». ITUUYECKUE aCNEeKThl UCCIENOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpsl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYecCKOMY U XUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karolie cpeabl. ['eneTnyeckas
MPEAPACTIONIOKEHHOCTD YEI0BEKA K MTaTOJIOTHSM.

JleMoHCTpauumn

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS T€HETUKU
yesioBekay, «I 'eHeTnueckue 3a00JIeBaHUs YETOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesekuusi OpraHu3sMoB

JlomecTukanuss W CEJEKUUs. 3apOKICHUE CENEKIMH WM JTOMECTUKALMH.
VYuenue H. W. BaBummoBa o lleHTpax mnpOUCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUU. PoJb cenekuuu B CO31aHUM COPTOB PACTEHUM U IOPOA
*uBOTHBIX. CopT, MNopoaa, MmMTaMM. 3aKOH T'OMOJIOTUYECKHX PSIOB B
HaciaeAcTBeHHOM wum3MeHuuMBocTM H. WM. BaBunoBa, ero 3HadeHue s
CEJICKITMOHHOM PabOTHI.

Metoasl cenekunoHHONW paboTel. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/IUBU1Y JIbHBIM. DTarel KOMOWHAIIMOHHON CCJICKIIUU. HctrwiTanne
npousBoauTeNied Mo mnoroMcTBy. OTOOp MO TEHOTHUIY C MOMOILIBIO OLIEHKH
(dbeHoTuna NOTOMCTBa U OTOOP MO TE€HOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckycCcTBEeHHBIH ~ MyTareHe3 Kak  METOJI  CEJNEKIMOHHOM  paboThl.
PanmnanmoHHbI 1 XUMAYECKUN MyTareHe3 Kak UCTOYHUK MYTallUMi Y KyJIbTYPHBIX
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dbopm opranusmoB. Vcmosb30BaHME T€HOMHOTO PENAKTHPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBuaoBas THOpUIN3AIINS.
bmu3kopoACTBEHHOE — CKpelMBaHue, Wi  WHOpuauHr.  HeponctBenHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHHE M WM3YYEHUE I'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMmUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyoumux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeoosvix uoetl U nepcneKmueHblX MexHoI02UlL.

JlemoHcTpanuu

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS 1 MHOTO00PAa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUHUBOCTH,
«Metoaspl cenexkimmny, «OTnanéuHas rudpuauzanus», «MyTrareHesy.

JlaGoparopHasi padora «3ydeHue copToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

Ikckypeuss «OCHOBHBIE METOABl M JIOCTHUKEHHUS CEJEKUHUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM Y4YacCTOK, B TEIUIMYHOE XO3AWCTBO, B J1aOOpaTOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuoTexHoJI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEePUCTHKA. TpanuuronHas
OMOTEeXHONOTHS:  XJeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnue. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOJOTHYECKHX
TexHoJioruid. [Ipon3BoACcTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJbIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B MIPUPOIe OMOCUHTETHUECKUE MTYTH.
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Kierounasa unxkeHepusa. MeTonpl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
#uBOTHBIX. KpuoGanku. Comatuyeckas THOpUAM3aLUS U COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue TrarioujoB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIUIAHTALMU SIIEp KIIETOK.
Texnonozuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHas WHXXEHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KCHEpUHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON UHXKEHEPUU.

Menununckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMAarHocThKa. MeTaOOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa JUI OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomnkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OMompUHTUHTra U ckaddoaauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneid OPBU, ycTtaHoBieHHE MOJIEKYISPHBIX MEXaHU3MOB
¢bynkunonupoanusi PHK-conepkaiyx BUpYCOB, BBI3BIBAIOIIMX OCO0O OIMACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «Vcnoab3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOJCTBEY, «KileTouHast nHkeHepus», «I'eHHast HHKEHEPUs».

JlaGopaTopHasi padora «M3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOBY.

IKekypcusi «bHOTEXHONOTMA — BaKHEWINAsh MPOU3BOJUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)).

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
onosioruu

OpomounoHHas teopus Y. [lapBuna. Ilpeanocbuikyu BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u HaydHas aesrensHocTs Y. JlapBrHa.
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JIBrKy1Me cuitbl 3BOJTIONMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HAcCJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuaTeTHUeckor Teopuu dBomonmu (CTD). HelTpanbHas
Teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HaYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpaMu

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
KroBee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [x. Xonaeun, . K.
benses.

Tabmunpr u cxembl: «Cucrema sxuBoi mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmMupoBaHUs
MPUCIIOCOOJICHUIT y pacTeHuil U xKuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponbl romy6eit», «MHorooOpa3ue KyJlbTypHBIX (GOpM
KarmycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuny)», «CxemMa COOTHOILICHMS JBUXKYIIMX CHUJ DBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MUKpPO3BOJIOIHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHA. COBPEMEHHBIE METOBI
OLIEHKM TE€HETUYECKOro pPa3HooOpazus M CTPYKTypbl mnomyisiuil. 3Menenue
reHooHJa TOMYJISUMU KaK 3JIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DOnemeHTapHbie (AKTOPHI (IBMKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHAIpaBJeHHbIE MW3MEHEHHWs 4YacToT aiened B mnonmyisauusx. Oddexr
OCHOBatelsl. Jdgpgexm Oymuliouynoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonbwiux U manelx  nonyrayuax.  Murpamuu.  M3omsums  momysisuil:
reorpadudeckas (IpocTpaHCTBEHHAs ), OroIornyeckast (pEnpoyKTUBHAS).

EctecTBeHHbIl 0TOOp — HampaBisionuii Qgakrop sBomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIHIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
NOBEAECHUS KUBOTHBIX.

[IpucnocoONeHHOCT,  OPraHM3MOB  KaK  pe3ysibTaT  MHUKPOIBOJIOLMHU.
Bo3HukHOBeHHE ~ mpuCnOCOOJIeHU y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHnit y opraHu3mMoB: MOpP(OIOrHYeCKue,
duznonornueckue,  OMOXUMHUYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.
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Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMU. M3omsus — kitodeBoi (aktop BugooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduyeckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOn IU3anus,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanuzmbl GOpMHPOBaAHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOIMOHHONW  OHOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPA3UTOB U UX
X0351€B. MexaHn3mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CHOCOOBI
OOpBOBI C HEl.

JlemoHcTpanuu

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

Tabmuupr u cxemsl: «MyTanuoHHass HM3MEHUYUMBOCTHY, «llomyndnronHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buwxyiue
CHJIbI 3BOJIOLUNY, «IJKOJIOrMUEcKas HU30JSALUS MOMYJALUNA CEBaHCKOM (openmy,
«['eorpapuueckass M307AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoin», «IlonynsiiimoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY, «Cxema
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 32 CYIIECTBOBAHHEY,
«HaycTpualibHpIi MenaHu3M», «KuBble uckonaemsie», «llokpoBuTEIbCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «Crnocodwsl BugooOpazoBanus», «l'eorpaduueckoe BuUI000pa3oBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHMJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITomumouasl pacteHuit», «KamyctHo-peneunsiii rTuOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEpel C MpUMEpaMH pa3IMYHBIX MPUCTOCOOJEHUN, dYyuyenaa NTUI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BpIsBlIeHHE W3MEHYHMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTopnass  pabora  «lIpucmocobneHuss  opraHu3smMOoB M HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHJOB MO MOP(HOIOTHYECKOMY
KPUTEPHIO».

Tema 3. Makpo3BOJIIOIMS U €€ pPe3yJIbTaThl

Mertonel wu3ydyeHMs MakpolsBoJroUuU. [laneoHTONOTMYECKME  METOIBI
u3ydyeHus oHBomouuu. llepexomnbie QoOpMBI U (PUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.
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buoreorpaduyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIIOpHI U
dbayHbl MaTepukoB U OCTpoOBOB. buoreorpaduueckue obnactu 3emun. Buabl-
SHJEMUKHU U PEIUKTHI.

OMOpHONIOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
ABOIOLMH. ['€HeTnueckue MexXaHU3Mbl HBOJIOLMM OHTOTEHE3a M IOABJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbIL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHYECKHME W  MaTEeMaTHYeCKME  METOJbl  M3Y4YEHHUS  DBOJIIOIUHU.
['omonoruunbie reHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUS (DUIOTC€HETUUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuia) 3BOJONUU. [IpuHyun cmensvl QyHKYUL.
HeoOpatuMocTps 3BomonMH. AfanTuBHas paauanvg. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOreHETHUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punuodutsl»y,  «CemeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emum», «lpeid KOHTHHEHTOBY,
«Penuktery, «HaudanmpHble cTaauu SMOPUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIMMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hay4Hble rumoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
nancrnepmusi. JJoHayuHble MPEACTABICHUS O 3apOXKICHUM KU3HU (KPEALIMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKICHHUS )KU3HUA U €€ ONpoBepkeHue onbiTamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reosornueckas) SBOJIONUA. XHMHUYECKas OHBOTIONMSA. AOWOTCHHBI CHHTE3
opraHu4eckux BemecTB u3 Heopranudeckux. Ombit C. Mumepa u I'. FOpu.
OOpaszoBaHue mnoauMepoB U3 MoHOMepoB. KoamepBarHas runoresa A. .
Onapuna, Tunore3a nepBuyHoro oynbona Jx. XomnaeitHa, reHeTUYecKasi TUNoTe3a
I'. Ménnepa. Pubo3umbl (T. Yek) m rumoresa «mupa PHK» VY. TI'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHNE MTPOTOKICTKH.
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Hcropus 3emumn ¥ Meroasl €€ u3zydeHus. VIcKomaemble OpPraHMYECKHUE
octaTku. ['eoxponosoruss u e€ Meronapl. OTHOCUTENbHAasE U aOCOIIOTHAs
reoxpoHosiorus. ['eoXxpoHosorndyeckas mKasua: 30Hbl, 3pbl, IEPUOJIBI, TOXU.

HadvanbHbie 3Tambl opraHndeckord »HBoMOUMU. [logBiaeHne u 3BOTOLUA
HEPBBIX KJIETOK. DBOJIOLUSA MeTaboianu3Ma. BO3HMKHOBEHUE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIJIEHKM KaK aHAJIOT MEPBbIX Ha 3eMile COOOIECTB.
Crpomatonutsl. [IpoKapruOTHI U 3YKapHOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tanbl HBOJIIOLMU BbICHIUX pacTeHUi. OCHOBHBIE apoMOpP(O3bl
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CIOPOBBIX pPAacTEHHU U
3aBoeBaHne uMu cymu. CemeHHble pacTeHHs. lIponcxoxaeHue NIBETKOBBIX
pacTCHUM.

OcCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOpP(O3bI
XKUBOTHbIX. BeHnackas (ayna. KemOpuiickuii B3pbIB — IMOSIBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUSA MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxaeHne MICKOMUTAOININX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
MIO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Pa3Butne ku3HM Ha 3eMje MO ’paM W MepuoiaM: apxeu, MpOTEepO30i,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
re0JIOTMYECKUX TporeccoB. llosiBIeHHE M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUsI — JKOJOTMYECKHE KpU3HUCHI npouuioro. IIpuunHbel u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHHUi. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccudpukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnasannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
U3YYEHHUIO CaMO3apOoXxAeHUs Xu3HW», «Cxema ombita C. Mwmiepa, I'. FOpm»,
«JTanpl  HEOPraHMYECKOW  3BoJoUUM»,  «['€oXpoHOJOrMyeckas  MIKaJIay,
«HavanpHble 3Tanbel OpraHMYecKoi 3BooLUN», «CxeMa o0pa3oBaHMs dyKapHOT
nyTéM cumOuoresesa», «Cucrema XuBoil mnpupoas», «CTpoeHue BuUpycay,
«Apomopdo3bl  pacTeHuit», «PunnopuTe, «OIHOKIETOYHBIE BOAOPOCIHY,
«MHuorokierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
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pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdosbl KUBOTHBIXY», «lIpocteitmme», «KumedHononocTHbiey,
«Ilmockue YEepBU», «YneHucToHOrueY, «PEIOBI, «3eMHOBOTHBICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
MMAJIE030UCKOMN 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuy PACTCHWM Pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yy4delia NTULl W 3BEpeu,
KOJUICKIIUM OKAaMEHEJIOCTEM, IOJIE3HBIX MCKOMAEMBIX, MYJBKH OPraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas  paGora «MopnenupoBaHME — ONBITOB
Munnepa—tOpu no u3ydeHuto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSAUHEHUN B
NEepBUYHOM aTMOchepey.

JlabopaTtopnasi paGora «l3yueHue W omnHMcaHUWE HMCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUIA
Pa3HbIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaenune yea0BeKa — AaHTPOIOIeHEe3

Paznenbl 1 3agaun aHTpONOaOruu. MeTo1bl aHTPOIIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenurunosHble
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA € JKMBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTauyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl ((hakTOphl) aHTPONOreHe3a: OMOJIOTHYecKre, COIuaibHbIE.
CooTHoleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaAWM AHTPOIIOTeHe3a. PaHHWE YeloBEeKOOOpa3HbIe O00E3bSHBI
(POKOHCYIIBI) U paHHHUE MOHTHUJIBI — OOLIME MPEAKU YeTOBEKOOOPa3HbIX 00€3bsH U
Iro/ied. ABCTPAJIONIUTEKU — JIBYHOTHE TMPEIKHU JtoAeh. UemoBek yMelnblid, IepBbIe
W3TOTOBJICHUS OPYAUM Tpyla. YenoBeK MpAMOXOASAIIMN U MEPBBIA BBIXOJ JIOACH
3a  mpenensl  Adpuku. YenmoBek relmennOeprckuii  — 0OmMMIA  TIPEIOK
HEAHJEPTAJIBbCKOTO YEJIOBEKAa M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEP TAIIbCKUMI
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KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TameoreneTrka u NajgeOreHOMHUKA.

DBOJIOLHS COBPEMEHHOrO 4esnoBeKka. EcTecTBEHHbI OTOOp B IMOIMYJIALMIX
yesioBeka. MyTanMoHHBIN Tpouiecc U noiaumopdusMm. [lonmynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. llonatne o pace. bompmme pacel: eBponeouiHast
(eBpaswmiickasi),  aBCTpajo-HETpoujHas  (9KBAaTOpUajbHAas),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHcKasi). BpeMs u myTu paccelneHus 4YenoBeKa IO IUIaHETe.
EnuHcTBO  4yemoBeyeckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[IpucnocoONeHHOCTh YeNOBEKa K pa3HbIM YCJIOBHUSIM OKpYKAarOUIEHd Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHOB Ha Mopdoiorur u
(U3HOJIOTHIO YETIOBEKA.

MexaucuuiuinHapHple  MeToAbl B ¢u3nyeckodl  (OnMosornyeckoil)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAaJCOAHTPOIOJIOTHS
YEJIOBEYECKUX MMONMYJSINMNA. bHOCONMANIBHBIE MCCIEIOBAHUS TPUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOLMHI OMOJIOTMYECKOTO M COLIMAIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «I 0JJOBHON MO3T UeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKENeT IIMMIaH3e»,
«PynuMeHTBI 1 aTaBU3MBDY, «JIBHXKYIIME CUIIBI AHTPOIIOTE€HE3A», « DBOJIOLHOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutTek», «UYenoBek  ymenslit», «Yenosek
MPSIMOXOAIIMIY, «JleHncoBckui yenoBek» «Heanaepransubny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITamnbl BOJIOLUHN YEIIOBEKA», «Packl UeoBeKkay.

O0opynoBaHue: MyJSDKM — OKAMEHEJIOCTEH, MpPeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJloBeKa, penpoaykuuu (dororpaduu) KapTUH C
MudoIoTHYeCKUMH W OMOJEHCKUMH CIOKETaMH TPOWCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BeKa, MOJIEIb
yeperna 4YeJoBE€Ka W 4epena IIMMIIAH3€, MOJENb KHCTH YEJIOBEKA M KHUCTHU
HIMMITaH3€, MOJENIH TOPCa MPEAKOB YEJIOBEKA.

JlabopaTtopnast padGora «/3ydueHme ocoOEHHOCTEH CTpOEHUs CKelera
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnyeckas padora «/3ydyeHne 3K0JI0rMUECKUX aJanTalui YeJIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aMMOOTHOUICHUSAX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM € OKPY KaKLIeH cpeaou
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3apoxaeHue U pazButue skojoruu B Tpynax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sKoJ0THH. CBSI3b 3KOJIOTUU C JPYTUMH HAyKaMHU.

Metonbl 3xosorun. IloseBrie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoAHbIE W JiabopaTopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIIH.

3HAaYeHUE OKOJIOTMYECKUX 3HAHUW I YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YeloBedecTBa ¢ npuponor. dopmupoBaHue
AKOJIOTUYECKOM KYJIbTYPBI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUA.

JlemoHcTpanuu

[Toptpetsl: A. I'ym6oasar, K. @. Pynee, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxemsl: «Pa3gensl sxomgoruny, «MeToasl sxoiorumy, «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIbD».

JlaGopaTopHast padora «3yuenue METOJIOB DKOJIOTUYECKUX
UCCIICOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUSA

DKoJIorHYecKre (PaKkToOpbl U 3aKOHOMEPHOCTH UX naencTus. Kinaccudukanms
IKOJIOTUYECKUX (DAaKTOpPOB: abMOTHYECKHE, OMOTHYECKHUE, aHTpoIIoreHHbIe. O01ue
3aKOHOMEPHOCTH JCHCTBUS dKojornueckux ¢akrtopoB. [Ipasmino muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTraHU3MBI.

Abuotnueckue ¢akrtopel. CBeT Kak sKkojorumdyeckuid (akrop. [elicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHMI M JKMBOTHBIX IO OTHOILICHHIO K cBeTy. CUTrHajbHas poJib CBETA.
DOTONEPUOU3M.

Temneparypa kak skonorumdyeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuir ¢daktop. I[lpucrnocobnenus pacTeHHil K
nojJiep >KaHuio0 BogHoro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHHUIO K
Bojie. [Ipucnoco0ieHns >KMBOTHBIX K U3MEHEHUIO BOJHOTO PEXXUMA.

Cpenpl oOWTaHWs OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAS, MOYBEHHA,
IyOMHHAsT  TOATIOYBEHHAs,  BHYTpUOpPraHW3MeHHas.  DU3NKO-XUMUUYECKHE
0COOEHHOCTH Ccpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MOB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roIuYHbIe PUTMBI. [IpUCTIOCOOICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBHM KU3HMU.
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Kusznenusie @opMbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kuznennsie PopMbI pacTeHUMN: JEPEBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpejie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYCHUS.

JlemoHcTpanuu

Tabmuupl U cxembl: «Ikonorudyeckue (axropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonoruueckue aaanTaiuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pactenmity, <« KuszHeHHble  (GOPMBI  JKUBOTHBIXY,
«IKOCHUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHus, «XulHudecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOno3y,
«KommeHcanuzmy.

O6opynoBanue: repbapuud pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIHOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, kcepodutam, Me30puTaM, KOMHATHBIC
pacTeHUs JaHHBIX TPYII, KOJUICKIIUHA >KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpejax,
repObapuu M KOJUICKIIMM PACTCHUH MW JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBUM JKM3HU, repOapuud U
KOJUICKITUU PACTEHHM W >KUBOTHBIX Pa3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCTIOCOOJICHUM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHHH U3
Pa3HBIX MECT OOMTaHUS.

Tema 8. Jkos10rust BUA0B U NMOMYJISAIMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMma. Poib HEOTHOPOAHOCTH Cpenbl, GU3HUECKIX OaphepoB U
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0COOEHHOCTEW OMOoJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTENW MOMYJALMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pDaCTHAasT M IIOJOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa YHCICHHOCTH MOMYJISLIVH.
JvHaMuka momynsiuuu U €€ peryyanus. bHOTHYecKui MOTEHUHAN TMOIMYJISIIUU.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUWSA. Perynsnus YWCICHHOCTH TMOMYJSANHA: PoJib (PaKTOpoOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATETUN BUOB (I- U
K-cTparerun).

[Tonsitue 00 »KoJOrMYecKO Huile Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormueckomn
Hui. [loTeHnmanpHas u peanu3oBaHHas HULIU.

Bua kak cucrema mnomynsauuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buosormueckue
WHBAa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: x. W. XaTunHCOH.

Tabmuubl W cXembl: «IKOJOTHYECKHUE XaPAKTEPUCTHKU TMOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogenb s3xonorudeckoit Humm . M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJUISKITUN KUBOTHBIX.

JlaGopaTtopnasi pabora «IIpucmocoOneHus ceMsH  pacTeHHUH K
pacCceeHuION.

Tema 9. Iko10rus c000IECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. Ix. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBsl 1 Wbl B 3k0ocucTeMax. KpyroBopoT BewIEeCTB U MOTOK SHEPTUH
B KOCHUCTEME.

OcHOBHbIE  TOKa3aTenu  dKocucTteMbl. buomacca u  mpomykuus.
DKOJIOTMYECKUE MUPAMUJIbI Yhcell, OMOMacChl U SHEPIHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UMX MPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
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cykneccuu. KnmnmakcHnoe cooOuiectBo. bropaznoodpasue u nmoiaHoTra KpyroBopora
BEI[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[TpupoaabIe IKOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvl mMopell u
oxeanos. Ixocucmemvl MyHOp, 1€C08, Cmeneu, nyCmuitb.

AHTPONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpoLeHO3. Pazmuuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbiopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadHozo 3ghghexkma u 6u008-30upuxamopos (Kuouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. IlepeHOC PHEPTUA W BEIICCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISIIUN U IKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030elicmaus 3aepA3HEHUll PA3HbIX munos Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ IKOJI02UHECKO20 ~ HOPMUPOBAHUS  AHMPONO2EHHO20  B030€UCEUSL.
MeTom010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

IIUPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOTO Jiecay, «DyHKIMOHAIbHbBIC
IPYIIbl OPTAaHU3MOB B JKOCHUCTEME», «KpyroBOpOT BEIIECTB B JKOCUCTEME),
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT MTUPAMHIA YUCEID,
«IKonoruyeckas mupamMuia OMOMaCChl», «IKOJIOTHUECKasi MUpaMua SHEPTUNY,
«ObpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHUE Jieca Mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHose», «[Ipumepsl ypObosKocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repObapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTECHUHN, aKBapUyM KaK MOJIEIb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3ydenue u onvucanre ypo0o3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue paszHooOpaszusi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcHsi «DKCKYpCHsl B TUIIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€JIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcHsl «IJKCKypcHsl B arposkocucteMmy (Ha Moje WiIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa
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buochepa — obmierianerapHasi o0ojiouka 3eMJIM, Tll€ CYHIECTBYET WIIU
CYILIECTBOBaJIA JKM3Hb. Pa3BuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. Obmactu 6uochepst u e€ cocrar. XKuboe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyllecTBOBaHUs Ouocdepbl. OcobeHHOCTH Ouochepbl Kak
rio0abHON PKOCcUCTeMBI. J(MHamuueckoe paBHOBecue B Onochepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE JieCca, CMEILIAHHbIE U IIUPOKOJIMCTBEHHBIE JIECA, CTENU, CABAHHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiuMar, paCTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl n cxemsl: «I'eocdepsl 3emnn», «KpyroBopoT azoTa B HNpUpOIE»,
«KpyroBopoT yriepona B mpupone», «KpyroBopoT Kuciaopoja B TPHUPOJIES»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii jgec», «IIIupokoaucTBEeHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OLIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YeloBEKa Ha
ouocdepy. 3arpssHeHre Bo3AymHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTE€HHOE BO3JICHCTBUE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIBI OXPAaHBI MPUPOJIBL.
Kpacasie xHuru. OcobGo oxpansembie npupoansle Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSI UEJIOBEUECTBA W TMPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emym. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX HSKOJOTHUECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA B €T0 BEPOATHBIE TIOCIIECTBUA.

Pa3BuTHE METOJOB MOHUTOPUHIA PA3BUTHS OMNACHBIX TEXHOTECHHbIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeii u
KOHKYPEHMOCnocooOHotl anepeemuke. buonozuueckoe pasnoobpasue u 6uopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
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ungopmayuu nO  COCMOAHUIO OMOEIbHLIX 6U008 U 3IKocucmem. OcHoBbl
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHbIX d9KOCUCTEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  aTtMocdepb»,  «3arpsi3HEHHE
ruapocdepb», «3arpsizHeHue 1MouBb», «llapHukoBbil  3dhdexT», «Ocobo
OXpaHsSEeMbIE PUPOIHBIC TEPPUTOPHI», «MOIETHN YIIPABIIEMOTO MUPa.
O6opynoBanue: ¢otorpaduu OXpaHSEMBIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OoOy4JaromMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBbI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszeumiue BHYTPEHHHUX YOEXKISCHUNW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCb U CNOCOOHOCHIL 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIE TIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B E€IUHCTBE Y4YeOHONW M BOCHUTATEIHLHOW JEATEIBHOCTH B COOTBETCTBUM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, HICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMUU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHWS K KYJbTYPHOMY HACJIECIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;
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OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBIX, MO3HABATEIBHLIX U MCCIEAOBATEIbCKUX 3a/ad, YBaXUTEIbHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJIECHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApOay, YYBCTBa OTBETCTBEHHOCTH TMEpe.l
Ponunol, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IPHUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaelHas yoexxaEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE pelICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTI'O TMPHHATHS L[EHHOCTEM CEMEUHOM >XU3HU B COOTBETCTBHM C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;
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MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOIUOHAIBHOTO 0J1ArONOTyYHS:

NOHMMAaHUE W peaju3alus 3J0pOBOTO U 0Oe3omacHOro oOpa3a KHU3HU
(3m0opoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/J0OPOBBIO;

MOHMMAHUE LEHHOCTH TPaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaM MpodeccnoHaTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIICHHE K NPHUPOJAE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIIEHUE YPOBHA OKOJOTMYECKOM KYyJbTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNA ISt
OKPYKaroLIEn Cpebl;

OCO3HaHHME TJI00ATBHOTO XapakTepa KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PEIICHUH TNpoOJeM, CBA3AHHBIX C PAMOHAIbHBIM
IPUPOJIOTIONIB30BAaHUEM  (COONIOJIEHHE  MpaBUi  TMOBEAEHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHUSI B HOKOCHUCTEMAax, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);
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aKTUBHOE HENpUsITHE JEHCTBUN, MNPUHOCALUIUX Bpel  OKpYKarolieH
NPUPOIAHON cpeie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTHYECKUE
MOCJIC/ICTBUS MPEANPUHAMAEMBIX ACHCTBUHN U TPEIOTBPAIIAT UX;

HaJIM4HME PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OTIbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YHUTATENbCKOM KYJIbTYpbl Kak CpeIcTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NOHUMAaHUE CrHenu@uKu OUOJIOTUM KaK HayKd, OCO3HaHUsA €€ pOJu B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOIIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUH MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW IMBHIIA3AINU:
oOecrieueHuss HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHHE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh pPECypcHble  MPOOJEMBbl  Pa3BUTHS
YEJI0BEYECTBA, MMOMCKA MyTEe BBIXOAA U3 III00aJTBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHHUU OWOJOTMYECKUX 3HAHUM B LEJAX
MOBBIINIEHUs OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHON T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
IPY U3y4YCHUU OMOJIOTHH,

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIONb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOUIMXCS JAHHBIX C LIEJIbI0 MOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;
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I'OTOBHOCTD u CITOCOOHOCTH K HCIIPCPBLIBHOMY 06pa3013aH1/110 )41
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHWH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) XKU3HCHHBIMH HOTpC6HOCT$IMI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS ydyeOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLUUe
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBJICHHUE, MPOIIECC,
CUCTEMA, Hay4YHbI (paKT, NPUHLMII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEIOBAaHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OKCIEPUMEHT U  JpYrue);
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (TIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

peryJsiTUBHbBIC), o0ecreunBaroIme dbopmupoBaHue GyHKIMOHATBLHOM
IPaMOTHOCTH UM  COI[MAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHBbIC yYEeOHBIE JICUCTBUS B
ITI03HABATEJIbHOU U COLMAIIBHON IIPAKTHKE.

B pesynmbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus y oOydaromerocs OyayT chOpPMHPOBAaHBI TO3HABATEIBHBIC
YHUBEpCaIbHbIC YIeOHbBIE NCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIbHBIC YyYEeOHBIC JCHCTBUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
0o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBJagenne YHHUBepPCAJIbHBIMH yueOHBIMHU NMO3HABATEIbLHLIMH
NeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(HUKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHSATHSMH );

OTpENeNATh LU JACATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMU IEJISIMU;

WCITIOJI30BATh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUST (DAKTOB W SIBJICHHMA
YKABOW MPUPOJIBI;
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CTPOUTH JIOTUYECKHE pacCyX AeHUS (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

NPUMEHATH CXEMHO-MOJICJIbHBIC cpenctBa Uil IPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3eH M OTHOUICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTax, a
TaKK€  MPOTUBOPEUMH  Pa3HOrO0  pOJA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOA0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh pa3jMyYHble BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO
3HaHUS, €ro HUHTEepPIpEeTaluy, MPeoOpa3OBaHUIO M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYaIUsX, B TOM YHUCJIC TP CO3JaHUH YI€OHBIX M COITMAIBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOYEBBIMU MOHATUSMHU U METO/IaMU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOM
NESTEIIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3aaauy,
BBIIBUTATh TUTOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHThI i JO0Ka3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIN MOUCK MEepeHOca CPEACTB U CIOCO00B
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPETy;

YMETh TNEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJacTH
KU3HEJIEATETbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;
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BBIJIBUTATh HOBBIC WJIEH, Mpejararb OpUTMHAIIbHBIE TOJIXOJbI M PEIICHUs,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanueii:

OpPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX MH(GOPMAINH (TEKCTE YIeOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTUYECKUX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIM3UpOBAThH
UH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIHPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPHU TIOUCKE H
otOope Ouosiornueckoi nHGOpPMAaIMU, HEOOXOIUMOM ISl BBIMOTHEHUS YYCOHBIX
3aj1ay;

puUOOpeTaTh OIBIT KCHOIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (QOopMy  TpeACTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ononornyeckor MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTU4YeCKUe 3HaKW W CUMBOJBI, (HOpPMYJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o6menmue:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKJCHUS OTHOCHTEIIHO BBITIOJIHCHUS Tpe/jiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UITUN JIPYTUX YYaCTHUKOB
JMajiora Ui TUCKYCCUH);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYAaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHWS] M B3aUMOJCUCTBHS, MTOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOECEAHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.
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2) coBMecTHasl 1esITeJIbHOCTh:

MIOHMMATh W KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI IpH pelIEHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHS TPYNIOBLIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMpPATh TEMAaTHUKy W METOJbl COBMECTHBIX JAECUCTBUH € y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJJIEKTUBA;

NPUHAMATh I1E€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMAaHIBI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IIPOEKTHI, OLICHMBaTh HWJEU C TMO3WLHUHA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHbBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEeM M HX
pelieHus B )KM3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIeBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBHUSIX M MOCTYIKAax MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpMYIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOATENILHO COCTABJISITH IUIAH pELICHUS MpodJieMbl €  YYETOM
HMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKON JpyAHULIMU B
pa3HbBIX O0JaCTAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;
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BJIa/J€Th  HABBIKAMU  IIO3HABATEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HMX pE3yIbTaTOB H
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCHM AJsl OICHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHS;

YMETb OLEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHI)KCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIpH AaHAJINA3€ pPE3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOs ¥ IPYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIMH JPYrOoro 4eJoBeKa.
NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npopuapHOro  oOyueHust  oOydawonuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
cneruuyeckue 1t OMOJIOTHH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyalusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 110
rojiaMm U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
KJacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OWOJIOTHUU B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOJABI U  PEHICHUU TPOOJeM  PAIMOHAIBLHOTO
MIPUPOOTIOIB30BAHUS, O BKJIAJIC POCCHUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIQJICHUE CUCTEMOM OWOJOTMYECKHMX 3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIaraloIire OWOJIOTHYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTado0JIu3M, TOMEOCTa3, CaMOPETyJISIus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xknerounas Teopus T. llIanna, M. lllneitnena, P. BupxoBa, xpomocomHast Teopust
HacnencTBeHHocTH T. Moprana), ydenus (H. W. BaBumoBa — o meHTpax
MHOTO00pa3usi W MPOUCXOXKIACHUS  KYJbTYpPHBIX  pacTeHWil),  3aKOHbI
(emnHOOOpA3Wsl MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
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He3aBUCUMOTO HaciegoBaHusi [.  Mengens, TOMOJIOTHUYECKUX PSIOB B
HacJIeACTBEHHON N3MEHUYUBOCTH H. . Basuiosa), MIPUHIATIBI
(KOMILIEMEHTapHOCTH );

BJIAJCHUE OCHOBHBIMH METOAAMHU HAy4YHOIO IIO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

yYMEHUE BBIICNATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuil, r(puOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pAaCTE€HUMW, >XUBOTHBIX, YEJIOBEKA, IIPOLIECCOB JKU3HEAEITEIBHOCTH,
IPOTEKAIOLIMX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJOBEKa, OMOIOrHYECKUX
IIPOLIECCOB: 0OMEHa BelIecTB (MeTaboiau3M), NPEBPALLEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTpoHOrO TUIIOB MUTAHUS, (POTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMEeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  HMHJIUBUIYaJbHOTO  PAa3BUTUS  OpraHu3ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABJIMBATH B3aUMOCBSI3M MEXKIY OpPraHOMJAaMH KJIETKH U HX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd M CHCTEMaM{ OpPraHOB y pPAacCTeHHM, *XKUBOTHBIX W YEJOBEKa U HX
GYHKIUSAMHE, MEXAY CHCTEMaMH OPraHoB W HMX (QYHKIMSIMH, MEXIy 3STanamu
oOMeHa BEelIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX [IMKJIOB OPraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, F€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(bakTopamu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE TPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniaTb ONOJIOTHYECKUE 3a/1a4H, BBISBISATH PUUNHHO-CIICICTBEHHBIE
CBSI3M MEXAY UCCIIETyeMbIMU OMOJIOTMYECKUMHU MIPOLIECCaMU U ABJICHUSMU, J1€TaTh
BBIBO/Ibl M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM U J1ab0paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GopMynupys Leidb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJYYECHHBIC
pe3ynbTaThl U JeNaTh BHIBOIbI,

YMEHUE Y4YacCTBOBAaTh B Yy4e€OHO-UCCIIEIOBATEIbCKOM paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOILECTB, U
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nyONMYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(EPEHITUSIX;

YMEHHUE OIICHMBATh ATUYECKUE AacHeKThl COBPEMEHHBIX HCCIEJOBAHUM B
obmacth  OWONOTMM W MEIWIMHBI  (KJIOHMPOBAaHWE,  HMCKYCCTBEHHOE
OILTIOIOTBOPEHHE, HAMpPABIEHHOE M3MEHEHHE T'€HOMa M CO3J[aHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHalbHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEILCKOTO XO3SIICTBA, MUILEBOW MPOMBIIUICHHOCTH, YIIIyOJIsTh MO3HABATEIbHbBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMsIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUsI ydueOHOro mpeameta «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKHUX
npoOJjieM 4YeJOBEYECTBA, a TaKXKe B PEIICHUH BOMPOCOB PaIlMOHAILHOIO
MPUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUM IIECHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIaJIETh CHUCTEMOM OWOJOTHYECKUX 3HAHWM, KOTOpas BKIHOYAET
OMpeNeSieHUs] M TOHUMAHUE CYHIHOCTH OCHOBOIOJAraronux OHOJOTHUYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTrHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHUsx sBotonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bapa), npaBuna (munumyma . JluOuxa,
HKOJIOTMYECKON MHUpaMubl 3HEpPTruM), rumnores3bl (runoreza «mupa PHK» V.
['un6epra);

yMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOrO  IIO3HAHMA,
WCIIOJIb3YEeMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJeHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OILICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHUE BBIJETSATh CYIIECTBEHHbIE MPU3HAKUA: BHJIOB, OHOTE€OLIEHO30B,
IKOCUCTEM M Ouochepbl, CTAOMIU3UPYIOLIETO, ABMXKYLIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJJTONaTPUYECKOTrO u CUMITIATPUYECKOTO
BUI000pA30BaHMUs, BIUSHUS ABMKYITUX CHJI SBOJIONNUN HA TEHO(POH T TIOMYJISIUH,
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MPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHUs, YepeOBaHUsl HAMPABICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHHE YCTaHABIMBATH B3aUMOCBSI3M MEXAYy IIPOIECCAMH SBOJIOINH,
JIBUKYIIUMH CHUJIAMH aHTPOIIOTEHE3a, KOMIOHEHTAMHU PAa3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYMTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie 0OUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€Hi  OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHME HCIOJIb30BAaTh COOTBETCTBYIOIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHYCCKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPe/Ibl OOUTAHUS, CAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOTooOpa3usi BHUAOB H
IKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4U, BBISABISITH IPUUUHHO-CIICICTBCHHbBIC
CBSI3U MEXKJy UCCIIETYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYICHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIHOAATH
npaBuiia npu padboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpenctBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH TMOIYUYCHHBIC
PE3yNbTATHl U ACNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBbIC  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHusX;

YMEHUE OIEHWBATh THIOTE3bI U TCOPHH O TIPOUCXOXKICHNHN JKU3HH, YEIOBEKa
¥ YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOco0ax MpeaoTBpaIlCHUsS
rII00aabHBIX H3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiieil mpodecCHoHATbHON
JESTEIIBHOCTH B 001aCTH OMOJIOTHH, YKOJIOTHUH, TIPUPOIOTIONH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUW, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IMHIIEBOU
MIPOMBIIIUICHHOCTH, YTIyOJATh TI03HABATENbHBI WHTEPEC, HANpaBICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  Mpodeccun U MPOJOIDKEHHUE
OMOJIOTMUECKOr0 00pa30BaHusl B OPraHU3AIUSAX CPEIHEro MpohecCHOHATbHOTO U
BBICIIET0 00Opa30BaHUS.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

buosnorns kax
HayKa

JKusble cucTeMbl 1
HUX U3YyHUYCHUC

buonorus kKineTku

0.5

XuMudeckas
OpraHu3arus
KJIETKU

10

Crpoenue u
(GYHKIMH KJICTKH

OO0OMeH BEIIECTB U
MIpeBpaIICHIE
OHEPTUH B KIICTKE

Hacnencrsennasa
uHpopManus u
peanmuzanus €€ B
KIIETKE

0.5

JKU3HEeHHBIN UK
KJIETKHU

Crpoenue u

byHKIIUN
OpPTraHU3MOB

17

1.5

10

Pasmuoxenue u
pa3BUTHE
OpraHU3MOB

1.5

11

I'enernka — Hayka
0
HACJIEICTBEHHOCTHU
Y U3MEHYMBOCTHU
OpPraHU3MOB

0.5

12

3aKOHOMEPHOCTH
HACJIEJCTBEHHOCTH

10
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13 3aKOHOMEPHOCTH 5 1
W3MEHUYUBOCTH
14 I'enetuka 3 05
qeJ0BeKa
15 Cenexuus 4 1
OpraHU3MOB
buorexuonorus u
16 CUHTETHUYECKAS 4
ounoJsorus
17 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO
YACOB I10 102 0 13

[TPOT'PAMME
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11 KIIACC

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

KoaunuecTBO 4acoB

Bcer KoHTpobHBI
0 e padoThl

IIpakTHyeckn
e padoTsl

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/IbHbI
e pecypchbl

3apoxIeHue u
pazBUTHE
9BOJIFOLIMOHHBIX
MPEACTABICHUH B
OroJoruu

MukposBontouus u
€€ pe3yIbpTaThl

14

MakposBosrouus u
€€ pe3yJbpTaThl

[Ipoucxoxnenue u
pa3BUTHE )KU3HH HA
3emiie

15

1.5

[IpoucxoxaeHue
YeJI0BEKa —
aHTPOIIOI€HES

10

DKoJjorus — Hayka
0
B3aMOOTHOILIEHUS
X OpraHu3MOB U
Ha/I0praHU3MEHHbBI
X CHCTEM C
OKpYy>Karolen
cpenoit

0.5

Opranu3Mbl 1
cpena oouTaHus

1.5

OKOJIOTHS BUIOB U
MO YJIALIAI

0.5

OKoJIoTH
COOOIIIECTB.
OKOJIOTHYECKHE
CHCTEMBI

12

0.5

10

buocdepa —
riaodanpHast
9KOCHUCTEMA
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Yenosek u
11 OKpY KaroIas 6
cpena
12 PezepBHOE Bpemst 8
OBIIEE KOJIMYECTBO
YACOB 110 102 0 7.5

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

n/

Tema ypoka

KoanuecTBo 4acoB

Bce
ro

KonTpoabu
ble padoThI

IIpakTH4yec
KHe padoThl

JlaTa
H3yUeH
usi

JJIeKTPOHHbIE
uudgposbie
oOpa3oBareJib
HbIe pecypchl

buosnorns xak
KOMIIJIEKCHAs
HayKa U KaK 4acTh
COBPEMEHHOTO
o011ecTBa

JKusrle cucteMbl U
HUX CBOICTBa

YpoBHeBas
OpraHu3aIus
JKHUBBIX CUCTEM

Hcropus oTkpsiTus
Y U3Y4YEeHUS
KJIETKH.

Knerounas reopus

Mertonsl
MOJIEKYJIIPHON U
KJIETOYHOU
Ouonoruu.
IIpakTrueckas
pabora «M3yuyenue
METO/IOB
KJIETOYHOU
6uosorun
(xpomarorpadus,
anekTpodopes,
g depeHIaIbLHO
e
neHTpudyrupoBan
ue, [TL[P)»

0.5

XUMHYECKUU
COCTaB KJIETKH

MusnepaibHbIe
BeleCcTBa KJIETKH,
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“X OUOJIOrnYecKas
POJIb

Opranuueckue
BEIIECTBA KJIETKU
— Oenku.
JlaGopaTopHas
pabora
«Ob6HapyxeHue
0ENKoB ¢
MTOMOIIIBIO
KaueCTBCHHBIX
peaKiuii»

0.5

CBoiicTBa,
KJ1accupukanus u
byHKIMN OEIKOB

10

Opranuueckue
BEIIIECTBA KJIETKU
— YTJIE€BOJIbI

11

Opranunueckue
BEIIECTBA KJIETKU
— JIATIA]TBI

12

HyxnennoBsie
kucnorsl. [JHK n
PHK.
JlaboparopHas
pabota
«HccnenoBanne
HYKJIENHOBBIX
KHCIIOT,
BbIJIETICHHBIX U3
KJIETOK Pa3IUYHbIX
OpPraHU3MOBY

0.5

13

Crpoenue u
byakuun ATO.
Jpyrue
HyKJ1eo3uaTpudoc
dater (HTD)

14

CexBeHUpOBaHUE
JAHK. Metoast
TeHOMHKH,
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TPAaHCKPUIITOMUKH,
IIPOTEOMUKH

15

MeTtonabl

CTPYKTYpPHOUH
OuosIoruu

16

Tune! KIE€TOK.
[Tpokapuornuecka
s KJIeTKa

17

Ctpoenue
3YKapUOTHUYECKOMN
KJIETKH.
IIpakTrueckas
pabora «M3yuyenue
CBOICTB
KJIETOYHOU
MeMOpaHb»

0.5

18

[ToBepXHOCTHBIM
anmapar KJIeTKU

19

OnHomeMOpaHHBIE
OpTaHOU/IbI
KJICTKH.
IIpakTrueckas
pabora «M3yuyenue
JIBYDKEHUS
IIUTOIUIA3MBI B
pPacTUTENBHBIX
KJIETKax»

0.5

20

[ToryaBTOHOMHBIE
OpTaHOU[IbI
KJIETKH:
MHUTOXOHIPUH,
MJIACTHUIBL.
JlaboparopHas
pabota
«HccnenoBanue
IUIa3MOJIN3a U
JIeTIIa3MoJu3a B
PACTUTCIIBHBIX
KJIETKax»

0.5

21

HememOpanHsie
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OpTraHOnAbI KIICTKH

22

Crpoenue u
byHKIMHA sapa

23

CpaBHuTENIbHAS
XapaKTEPUCTHKA
KJICTOK DYKapHOT.
JlaGopaTopHas
pabora «3yueHue
CTPOCHUS KIETOK
Pa3ITUYHBIX
OpPTaHU3MOBY

0.5

24

AccuMuianus u
JACCUMUJISALIAS —
JIBE CTOPOHBI
MeTaboIu3Ma.
Tuner oOMeHa
BEIIECTB.
JlaGopaTopHas
pabora «M3yuyenue
KaTaTUTHICCKOM
AKTUBHOCTH
¢dbepMeHTOB (Ha
pUMepe aMHIIa3bl
WJIU KaTajasbl)»

25

DepMEHTaTUBHBIN
XapakTep peakuuit
KJIETOYHOTO
MeTabonu3ma.
JlaboparopHas
pabora «M3yuyenue
(dhepMEeHTaTUBHOTO
pacIernaeHus
nepokcuaa
BOJIOpOJA B
pPacTUTENbHBIX U
KUBOTHBIX
KJIETKax»

0.5

26

benku-akTuBaTOpHI
1 OeNKu-
WHTHOUTOPBI




54

27

ABTOTPO(DHBIN THIT
oOMeHa BellecTB

28

dortocuntes

29

XeMOCHHTE3.
JlaGopaTopHas
pabora
«CpaBHeHue
MIPOLIECCOB
doTocuHTE3a U
XEMOCHHTE32»

0.5

30

AnHaspoOHbIe
Opranu3mbl. Buasl
OpoXKeHUS.
JlaGopaTopHas
pabora
«CpaBHeHUE
MIPOLIECCOB
OpOXKeHUS U

JIBIX AHUSD)

31

AspobHbIE
OpraHU3MBbI. DTarbl
HHEPTETUIECKOTO
oOMeHa. DHeprus
MeMOPaHHOTO
rpajueHTa
npoToHOB. CHHTE3
AT®: Pabora
npotoHHoON ATO-
CHHTa3bI

32

0O0001eHne n
CUCTEMaTH3aIHs
3HAHUU 1O TeME
"OOMeEH BeIecTB U
MpeBpalieHue
JHEPrUM B KiIEeTKe"
/ KontpomnbHas
paborta mo Teme
"OOMeEH BEIECTB U
IpeBpalieHe
SHEpPruu B KieTke"
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33

Peaxun
MaTPUYHOTO
cuHTe3a

34

Tpanckpunuus —
MaTPUYHBIA CUHTE3
PHK

35

Tpaucnsuus u eé
STAaIbI

36

Konuposanue
AMHHOKHCIIOT.
Ponb pubocom B
OuocuHTe3e OenKa

37

Opranuzanus
reHoma y
MIPOKAPUOT U
JYKapuoT

38

MonekyinspHble
MEXaHU3MBbI
JKCIIPECCUM I€HOB

Y 9yKapuoT

39

Bupycer —
HEKJIETOYHBIE
(GOpMBI KU3HU U
o0nuratHele
apasuThl.
IIpakTnueckas
pabota «Co3nanue
MO/JIENI BUPYCa»

0.5

40

Bupycusie
3a00s1eBaHUS
4eJI0BEKa,
’KUBOTHBIX,
pacteHui

41

HanorexHomnoruu B
OWOJIOTUH U
MEIUIINHE

42

JKu3HEeHHEBIN UK
KJIETKH

43

MarpuuHblii
cunte3 JIHK
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44

XPpOMOCOMBI.
JlaGopaTopHas
pabora «3yueHue
XPOMOCOM Ha
TOTOBBIX
MUKpOIIpenaparax
»

0.5

45

JleneHue KiIeTku
— MHUTO3

46

THIIBI KIIETOK.
Kapuokunes u
IIUTOKUHE3.
Perynsauus
JKU3HEHHOT'O ITUKJIa
KJIETOK.
JlaGopaTopHas
paborta
«Habmronenue
MMTO3a B KJIETKaX
KOHYHKA KOpeIIKa
JyKa (Ha TOTOBBIX
MUKpOTpenaparax)
»

0.5

47

O06o06mIeHNE U
CHCTEMAaTHU3alHs
3HAHUM 10 TeMaMm
"HacmencrBenHas
uHpopManus u
peanu3anus ee B
KJeTke",

" Xu3HEHHBIH UK
KineTku" /
KonTponbnas
pabota no Teme
"Peakmun
MaTPUYHOTO
cuHTe3a"

48

Opranusm Kak
eMHOE 11eJI0e

49

TkaHu pacTeHuUil.
JlaGopaTopHas

0.5
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pabora «M3y4yenue
TKaHEW pacTeHUN»

50

TkaHU )KUBOTHBIX
U 4eJIOBEeKa.
JlaGopaTopHas
pabora «3yueHue
TKaHEeHu
KUBOTHBIX)

0.5

51

Opraunbl. Cuctemsl
OpTaHoB.
JlaboparopHas
pabora «M3yuyenue
OpraHoB
IIBETKOBOT'O
pacTeHus

0.5

52

Ornopa tena
OpraHU3MOB

53

JIBH>KEeHHE
OpraHu3MoOB

54

IIutanue
OpraHU3MOB

55

IIuranue
ITO3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurensHas
CHUCTEMA YeJIOBEKa

56

Hprxanue
OpraHu3MOB

57

Hprxanue
MMO3BOHOYHBIX
JKUBOTHBIX U
YyenoBeKa

58

Tpancnopr
BEILECTB Y
OpraHU3MOB

59

KposeHnocHas
cucreMa
MO3BOHOYHBIX
KHUBOTHBIX U
YesioBeKa
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60

Brinenenue y
OpraHU3MOB

61

3ammura y
OpraHU3MOB

62

NmmyHnHas
CUCTEMa YeJIoBeKa

63

PaznpaxxumocTs u
perynauus y
OpraHU3MOB

64

I'ymopanbHas
peryisauus u
SHJOKPUHHAs
cucrema
JKUBOTHBIX U
YeIJI0BEKa

65

Dopmsbl
pa3sMHOKEHUs
OpraHU3MOB

66

ITonoBoe
Pa3sMHOXKEHUE

67

Meiios

68

I'amerorenes.
O6pazoBanue u
pa3BUTHE MOJOBBIX
KJIETOK.
JlaboparopHas
pabora «M3yuyenue
CTPOEHHUS MOJOBBIX
KJIETOK Ha I'OTOBBIX
MHKpOIpenapaTax
»

0.5

69

NuausunyansHoe
pa3BUTHE
OpPraHUu3MOB —
OHTOT'CHE3

70

3aKiaaKa OpraHoB
Y TKaHEW n3
3apObIIIEBBIX
JMCTKOB

71

Poct u pazButue

0.5
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KUBOTHBIX.
JlaGopaTopHas
pabora
«Bp1sBNIEHUE
MIPU3HAKOB
CXOJICTBA
3apoblIeh
MO3BOHOYHBIX
KUBOTHBIX)

72

PazmHoxenue n
pa3BuTHe
pacTeHuil.
JlaGopaTopHas
pabota «CtpoeHue
OpraHoB
Pa3MHOXKEHHS
BBICIINX
pacTeHuin»

0.5

73

0O0001eHne 1
CUCTEMAaTH3aLHs
3HaHUH 110 TEME
"CtpoeHue u
byHKIIUN
opranuzmoB" /
KonTponbHas
pabora 1o Teme
"CtpoeHue u
byHKIUA
OpaHu3MoB"

74

Hcropus
CTaHOBIICHUS U
pa3BUTHUS TCHETUKH
KaK HaYyKU.
OcHoBHbIE
TIOHSITHS U
CHMBOJIBI
TCHETHUKHU.
JlaGopaTopHas
pabota
«Jpo3oduna kak
00BeKT

0.5
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T€HETHYECKUX
HUCCIIENOBAHUN)

75

3aKOHOMEPHOCTH
HACJIEJIOBAHUS
MIPU3HAKOB.
MonorubpuaHoe
CKpEIlBaHHUE.
IIpakTrueckas
pabora "U3ydyenue
pe3yJIbTaToB
MOHOTHOPUAHOTO
CKpEIIUBAHUS Y
JIpo30¢uIbI"

0.5

76

uromornyeckue
OCHOBBI
MOHOTHOPUIHOTO
CKpEILMBAaHUS

77

AHanu3upyrolee
CKpelIuBaHUE.
Henonmoe
JIOMUHUPOBaHUE

78

Hurnbpunnoe
CKpEIlMBaHHUE.
IIpaxTrueckas
pabota «M3yuyeHue
pE3yJIBTaTOB
JUTUOPUIHOTO
CKpEIIMBAaHUS Y
TPO30(UITBDY

0.5

79

[{utomornyeckue
OCHOBBI
JTUTHOPUTHOTO
CKpEITUBaHMS

80

CrermuieHHoe
HaCJICIOBAHUE
MPU3HAKOB

81

XpoMocoMHast
TEeOpust
HACJIEJCTBEHHOCTH

82

I'e”HeTuka nmona
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83

T'enoTun xak
[EJIOCTHASI
cucreMa

84

I'eneTnmueckmit
KOHTPOJIb
pa3BUTHS
pacTeHui,
JKHUBOTHBIX U
YyelIoBeKa

85

H3meHunBOCTH
IIPU3HAKOB. Byl
U3MEHYUBOCTH

86

Monudukarmonsa
s U3MEHYUBOCTH

87

Bapuaunonssiit
psanu
BapUallMOHHAas
KpuBasl.
JlaGopatopHas
paborta
«Uccnenosanue
3aKOHOMEPHOCTEN
MOAU(UKAITIOHHO
1 U3MEHYUBOCTH.
ITocTpoenue
BapHallIOHHOTO
psna u
BApUALIMOHHOMN
KpHBOW»

0.5

88

I'emorunmueckas
N3MEHUYNBOCTD.
KombOunatusHas
N3MEHUYNBOCTH

89

MyranuonHas
WU3MEHUYUBOCTb.
[IpakTrueckas
pabora «MyTtanuu
y apo3oduis (Ha
TOTOBBIX
MHUKpOIIpenaparax)

0.5
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»

90

3aKOHOMEPHOCTH
MYTaI[HOHHOTO
mpoiiecca.
OnUreHeTHKa u
SMUIeHOMHKA

91

0O00011eHuEe 1
CUCTeMaTU3aIHs
no teme "['eHeTnka
- HayKa o
HACJICJACTBEHHOCTH
¥ U3MECHYMBOCTHU
opranu3moB" /
KonTponbhas
pabota 1o Teme
"I'eneruxa"

0.5

92

['eneTuka
YeJI0BeKa.
IIpakTrueckas
paborta
"C

OCTaBJICHHE U
aHanm3

POIOCIOBHOM'

93

MeTtonsl
MEIUIINHCKONU
T€HETUKH

94

3HaueHHue
MEJIUITHHCKOM
T€HETUKHU B
MpeI0TBpAICHUN
U JIEYEHU U
T€HETHYECKUX
3a00JIeBaHUI
yeJIOBEKa

0.5

95

OcHoBHbIE
TOHSTHS
CEJICKIIHH.
JlaGopatopHas
pabota "N3ydenue
COpTOB

0.5
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KYJIbTYPHBIX
pacTeHuil U MOpo1
JIOMAIITHUX
JKUBOTHBIX"

96

MeTtonabl
CEJIEKIIMOHHOU
paboThL.
JlaGopatopHas
pabora "Uzyuenue
METOJIOB CETIEKIINU
pacteHuit"

97

Joctuxenus
CeJIeKLUU
pacTeHuit u
JKUBOTHBIX.
[IpakTuueckas
pabora "[IpuBuBKa
pacteHuit"

98

CoxpaHenue,
A3y4YECHUE U
UCTIOJIb30BaHNE
TCHECTUYCCKUX

pecypcos

0.5

99

buorexHonorus
KaK HayKa u
oTpacib
MIPOU3BO/ICTBA.
[TpakTnueckas
pabora "Uzyuenue
00BEKTOB
ouorexHonoruu"

100

OcCHOBHEIE
HarpaBJICHUS
CUHTECTUYCCKHUI
OMOJIOTHHU

101

XpOMOCOMHas 1
TeHHAasl UHKEHEPUs

102

Mennuunckue
OUOTEXHOJIOTMU
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OBILIEE
KOJIMYECTBO YACOB
I10 TIPOTPAMME

102

135




11 KITACC

65

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bce KoHTpoJibH
ro ble paboThI

IIpakTHyec
KHe padoThl

JlaTa
H3yUeH
U

JJIeKTPOHHbIE
uudgposbie
oOpa3oBareJib
Hble pecypchl

OBOJIIOLIMOHHAS
teopusa Y. J[apsuna

JBroKyIue CUIIbl
3BOJIIOIIMY BUIOB
o Y. /lapsuny

boproa 3a
CYILIECTBOBAHHUE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIN
oTOOp

dopMHUpOBaHHE
CHUHTETHYECKOHU
TEOPHUU SBOJIIOIUU

DTanel
SBOJIIOIIOHHOTO
mpolecca:
MUKPOIBOIIOIHS U
MaKpO3BOIIOIHUS

[Monmynsauus —
JJIEMEHTapHas
eTMHUIIA
IBOJIIOINH

3aKkoH
TE€HETUYECKOT O
paBHOBecHs JIx.
Xapau, B.
BaiinGepra.
JlaGopatopHas
pabota
«Bp1sBIEHUE
U3MEHYMBOCTH Y
0co0el 0THOTrO
BHUJI2»

0.5

DJiIeMeHTapHbIe
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(baxTops
IBOJIIOLIMU

Dddekt

OCHOBATCJIA.

Dddekt

OyTBUIOYHOTO
TOPJIBIIIIKA

10

Murpauuu.
M3onsun

MO YJISALIAN:
reorpaguyeckas,
OuoJioruyeckas

11

EcrecTBeHHBIN
oTbop —
HaIpaBJISIOIIAN
(hakTOop IBOIIIOIUU

12

[TooBoii oT6OP

13

[TpucnocoGnenHoc
Th OPTaHU3MOB KaK
pe3yibTaT
MUKPOIBOJFOIHH.
JlaboparopHas
pabora «M3yuyenue
apomMop$h030B U
WIM0AaNTaN y
pacTeHuil u
KUBOTHBIX»

0.5

14

IIpumepsr
npucnocoOIeHuit y
OpPTraHU3MOB:
Mophosioruyeckue,
buznonoruyeckue,
OMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaGopatopHas
pabota
«[Ipucnocobnenus
OpPraHU3MOB U UX
OTHOCHUTEJIbHAS
11eJIECO00Pa3HOCTh

0.5
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»

15

Bun, ero xpurepuu
U CTPYKTYpa.
JlaGopaTopHas
pabora
«CpaBHeHHE BUJIOB
o
MOP(HOIOTHIECKOM
Yy KPUTEPHIO)

0.5

16

Crpykrypa BHua

17

BunoobpasoBanue
Kak pe3ylbTar
MHKPO3BOJTIOIHH

18

CBs3b
MHUKPOIBOJIIOIUU H
SMUIEMUOIOTUA

19

MakposBomtonusl.
ITaneoHTOMOrMYECK
e METObI
U3y4EHUS
SBOIIOIHH

20

buoreorpapudecku
€ METO/bI
U3YYEHUS
HBOJIIOLINN

21

DOMOpHOIOTHYECKU
€ U CPAaBHUTCIIbHO-
Mopdoornueckue
METOJIbI U3YUCHHUS
HBOIOLIUU

22

MonekynsapHo-
TE€HETUYECKHUE,
OMOXUMHUYECKUE U
MaTEeMaTUYECKHe
METO/Ibl U3YUEHUS
JBOJIIOLIMH

23

OO0mue
3aKOHOMEPHOCTH
3BOJIFOLIUA

24

AnanTtuBHas
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paauanus.
HepaBHomepHoCTh
TEMIIOB 3BOJIOIIUI

25

Hay4nble runoressr
MIPOUCX 0K ICHHS
JKA3HU Ha 3emiie

26

Jonayunsie
MIPEJICTaBICHUS O
3apOXKACHUU )KU3HU

27

OCHOBHBIE 3TaNbl
HEOPraHUYECKOMN
SBOJIIOIHH

28

T'unoresnl
3apOXKICHUS KU3HU

29

HUcrtopus 3emiu u
METO/bI €€
U3YYCHHUS.
JlaGopatopHas
pabota «M3yuyeHue
U OIIMCaHue
HCKOIAeMbIX
OCTaTKOB JJPEBHUX
OpraHU3MOBY

0.5

30

HauannHbie 3Tanb!
OPraHUYEeCKOu
SBOIIOIIAU

31

IBOJTIOHAS
YKapHuoT

32

OcHOBHBIE 3TaIlbl
IBOJIIOLIAN
pPacTUTEIBHOTO
Mupa.
[IpakTrueckas
pabora «M3yuyenue
0coOeHHOCTEH
CTPOEHHUSI paCTEHUH
Pa3HBIX OTAEIOB»

0.5

33

OCHOBHBIE dTaIlbI
3BOJIIOIUHU
JKUBOTHOTO MHpa
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34

DBOJIOIUS
YKUBOTHBIX.
[IpakTnueckas
pabora «3yueHue
0CcOOeHHOCTEM
CTpOCHUS
MO3BOHOYHBIX
KUBOTHBIX)

0.5

35

Pa3Butue xu3Hu Ha
3emJie Mo 3paM U
nepuoiaM

36

MaccoBrie
BBIMUPaHUS —
DKOJOTHYECKHUE
KPU3HCHI MTPOIILJIOTO

37

CoBpeMeHHbIN
9KOJIOTHYSCKHI
KpHU3HC, €TO
OCOOCHHOCTHU

38

CoBpemMeHHast
cucrema
OpraHUYECKOro
mupa. OCHOBHbBIE
cUcTeMaTH4yecKue
TpYMIIBI
OpPTraHU3MOB

39

O6o061eHne u
CUCTEMATH3aLM
3HaHUM 10 TeEMaM
"MuKpo3BOIOLUA
U €€ pe3yJIbTaThl",
"Maxkpo3BOITIOLIHS
U ee pe3ysbTathl'/
KoHnTtponbHas
pabota no Teme
"Opomronus”

40

AHTpOmosnorus —
HayKa O 4eJIOBEKe

41

Pazsurtue
IIPEACTABIICHUH O
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MPOUCXO0XKJACHUHI
yelioBeKa

42

MecTo 4enoBeka B
CHCTEME
OpPraHUYECKOTO
Mupa.
JlaGopatopHas
pabora «M3y4yenue
0COOCHHOCTEH
CTPOCHHS CKeJleTa
YyeJI0BeKa,
CBSI3aHHBIX C
MIPSMOXOXKICHUEM

0.5

43

JBrKy1ue cuiibl
aHTpOIIOreHE3a

44

CooTHoOIIEeHHE
OMOJIOTUYECKHUX U
COLIMaIbHBIX
(dakTopoB B
aHTPOTIOTEHE3E

45

OCHOBHBIE CTaANH
aHTPOIIOTeHe3a

46

[TaneoreHernka u
[MaJeOr€HOMUKA

47

DBOMIONHASA
COBPEMEHHOTO
4eJJ0BeKa

48

Yenoseueckue
pachsl.
[IpakTueckas
pabota «M3yuenue
JKOJIOTUYECKUX
ajganTamnui
YEJIOBEKa»

0.5

49

MexaucuuruimHap
HEIE METOJIBI
AHTPOIOJIOTUH

50

3apokIeHUE U
pa3BUTHE YKOJIOTUHU

51

MeToabI YKOJIOTHH.

0.5
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JlaGopatopHas
pabora «3yueHue
METO/IOB
9KOJIOTHYECKUX
HUCCIIENOBAHUN)

52

3HaueHMe
DKOJIOTHUECKHIX
3HAHUU UL
YeloBeKa

53

DKOJIOTHYECKHE
(baxTops

54

AOuoTuyeckue
dakropsl. CBET Kak
9KOJIOTUYECKU I
dakTop.
JlaGopaTopHas
pabora
«BoIsiBIICHHE
MIPUCTIOCOOICHU I
OpPTaHW3MOB K
BIIUSIHUIO CBETa»

0.5

55

AOuoTuyeckue
(bakTopsI.
Temmeparypa Kak
JKOJIOTUYECKU I
daxTop.
JlaGopatopHas
pabota
«BpIsBiEHUE
MIPUCTIOCOOICHU I
OpraHU3MOB K
BIIUSTHUIO
TEMIIepaTypbI»

0.5

56

Abuornueckue
baxTopsI.
BnaxaocTs Kak
3KOJIOTMYECKHUM
dakTop.
JlaGopaTopHas
pabota
«AHAaTOMHUYECKHE

0.5
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0COOCHHOCTHU
pacTeHuil u3

Pa3HBIX MECT
obouTaHUSA»

57

Cpenpl oOuTaHus
OpPTaHHU3MOB

58

Bbuonornueckue
PUTMBI

59

JKusaennrie

dbopmbl
OpraHM3MOB

60

Bbuoruyeckue
(baxTops

61

3HaueHue
OMOTHYECKHUX
B3aUMOCHCTBUM
JUISt
CYIIIECTBOBaHUS
OpPraHU3MOB B
cpene oOuTaHus

62

JKOJIOTHYECKHUE
XapaKTEPUCTUKU
MO YJISIUA

63

OcHOBHBIE
oKa3aTen
HOHYJ'IﬂHI/II/II
YHUCJIICHHOCTD,
IUIOTHOCTD,
BO3pacTHas U

M0JIOBasi CTPYKTypa

64

OCHOBHBIE
MOKa3aTelIn
MOTTYJISIIINH:
POXIIaeMOCTh,
HPUPOCT, TEMIT

pocTa, CMCPTHOCTD,

MUTPAIIN

65

DKoIoruueckas

CTPYKTYypa
HOHyJ'I}II_II/II/I
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66

JvnHamuka
MONMYJISIAN U €€
peryJsanus

67

Kpussie pocta
YUCJIIEHHOCTH
MONYJISLIUH.
Kpussie
BBIKUBAHUS

68

DKoJioruueckas
HUIIIA BHJIA.
JlaboparopHas
paborta
«[IpucnocobneHwust
CEMSIH PaCTCHHI K
pacceeHuIo»

0.5

69

Bun kak cucrema
NONYJIALUN

70

3aKOHOMEPHOCTH
MOBEICHUSA U
MUTpALUI
JKUBOTHBIX

71

Coo0111ecTBO
OpPraHu3MoOB —
OHOILIEHO3

72

DkocucTeMa Kak
OTKpBITasi CHCTEMA

73

Kpyrosopor
BEIIECTB U ITIOTOK
JHEPIUHU B
DKOCUCTEME

74

OCHOBHEBIE
[moKas3areiu
YKOCHUCTEMBI

75

DKOJIOTUYECKHE
MTAPaMUIBI

76

N3menenus
CO0O0IIIECTB —
CYKIIECCHUU

77

[Tpuponnsie
9KOCUCTEMBI.




74

DKOCHUCTEMBI 03€p
U peK. DKOCUCTEMBI
MOpEH U OKEaHOB

78

[Ipupoansie
3KOCHUCTEMBI.
DKOCUCTEMBI
TYHJIp, JIECOB,
CTeneu, yCThIHb

79

AHTpPOIIOTE€HHBIE
HKOCUCTEMBbI

80

YpO03KOCHCTEMEI.
IIpakTrueckas
pabora «M3yuyenue
U OINHCaHue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
dbopMHUpOBaHHS
OCHOBHBIX
B3aUMOJEUCTBHUI
OpraHU3MOB B
3KOCHCTEMAaX

82

MexaHu3MBbI
BO3JECHCTBUS
3arpsiI3HECHU I
pa3HBIX TUTIOB Ha
cyOOpraHM3MEHHO
M, OpraHU3MEHHOM,
MONYJSALIMOHHOM U
KOCHCTEMHOM
YPOBHSIX

83

buochepa —
oOuiernyiaHeTapHas
o0ostouka 3emiu

84

VYuenue B. .
Bepnanckoro o
ouocdepe

85

3aKOHOMEPHOCTH
CYILLECTBOBaHMS
o6uocdepsl

86

Kpyrosopots!
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BELLECTB U
OHOreOXNMHUYECKUE
LIUKJIBI

87

30HaIBHOCTE
ouocdepsl.
OCHOBHBIE OMOMBI

CYILIH

88

Y cTONYUBOCTD
ouocdepsr

89

DKOJIOTUUECKUE
KPHU3UCHI H UX
PUYHHBI

90

Bo3zneiictBue
4eJI0BEeKa Ha

ouochepy

91

AHTpPOIIOT€HHOE
BO3JIEMCTBHUE Ha
pacTUTEIbHBINA U
JKUBOTHBIN MU

92

OxpaHa npupos!

93

OcHOBHbIE
MPUHIUIIBI
YCTOMYUBOIO
pa3BUTHUA
YeJI0BEUeCTBA U

IIPUPOJBI

94

Pammonansaoe
MIPHPOJIOTIOIB30BaH
He ¥ COXpaHCHHE
OHOJIOTHYECKOTO
pasHooOpa3us
3emnn

95

O06o06IeH e U
CHCTEMAaTHU3allHs
3HAHWH 110 TEMaM
"OKkonorus - HayKa
o
B3aMOOTHOIIICHHUS
X OpPraHU3MOB JIPYT

C IpyroM H
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HaJIOpraHU3MEHHBI
X CHCTEM C
OKpYyKaroleu
cpenoit"”,
"Opranusmsl 1
cpena ooutanus",
"IKOJIOTHS BUJIOB K
nomyssiuus'”,
"Oxonorus
COOOILIECTB.
DKOJOTUYECKHE
CHCTEMBI",
"Buocdepa -
riodabHast
skocucrema" /
Kontponbnas
pabora 1o Teme
"Oxonorus"

96

[MoBropenwue" KO0
TS - HAyKa O
B3aUMOOTHOLIEHUS
X OpraHUu3MOB JIpyT
C IpyroM H
HagOPraHn3MCHHBI
X CHUCTEM C
OKpYyKaroleun
cpenoit"

97

IMoeropenne"Opran
U3MBI U Cpeia
obouranus"

98

IToBTOpEHME
"Oxonorus
COOOIIECTB.
IKOJIOTHYECKHE
CHCTEMBI"

99

IIoBTOpEHME
"JKoJorus
COOOIIIECTB.
DKOJIOTHYIECKHUE
CHCTEMBI"

100

TToBTOpEHUE
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"buocdepa -
rjio0ajgpHas
3KkocucreMa"

101

TloBTOpEeHue
"buocdepa -
rino0abHas
sKocucTeMa"

102

IIoBTOpEHUE
"Oxonorus"

OBILIEE KOJIMYECTBO

YACOB 10
[TPOT'PAMME

102

7.5
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MMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoOBaHMS oOpa3oBaHus

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dbopmupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAaYYHOU KapTHUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
pEeLIeHUH KU3HEHHO BAXKHBIX COLMAJIbHO-3THUYECKUX, SKOHOMUYECKHUX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, a TAKKE B PELICHUH BOIIPOCOB
panroHaIBFHOTO MPUPOAONOIH30BaHNUS, B (POPMUPOBAHUH LIEHHOCTHOTO
OTHOIICHUS K MPUpPOJE, OOLIECTBY, YEIOBEKY; O BKIIaJe POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Bnanenue cucremol 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCTIONB3YEMBIX B OHMOJOTMUYECKUX HCCIIEOBAHMIX >KHUBBIX
O0OBEKTOB M D3KOcHUCTeM (OmucaHHe, HW3MEpeHue, MPOBEACHUE
HaOII0JIeHNH); CrMocoO0aMH BBISIBIIEHUS M OICHKA aHTPOIOTEHHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHue BBIIBUTaTh THIOTE3bI, MPOBEPSITh MX JKCIEPUMEHTATLHBIMU
cpenctBamu, (QopMmynHpys [eldb HCCICIOBAaHUS, aHAIU3UPOBATH
MTOJIYYEHHBIC PE3YJIbTATHI U JCJIATh BHIBO/II.

BrisiBneHre 3aBUCHMOCTH MEXIY HCCIEIyeMBbIMH BEIMYHMHAMU,
00BsICHEHNE TIOTYYEHHBIX PE3yIbTaTOB U (POPMYITUPOBAHKE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHHTI/Iﬁ, T@OpI/Iﬁ " 3aKOHOB

YMeHue BiajeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraole OWOJIOTMUECKUE TEPMHHBI U TOHSTHUS
(KM3HB, KIIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPHI, JUCKPETHOCTh, CaMOpETyJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIeJCTBEHHOCTb, W3MEHYMBOCTbD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxojctsa K. bapa, 3pomronmonHas

teopuss Y. JlapBuHA, CHHTETHYECKas TEOpPUS DSBOJIIOLHUH, TEOPHUS
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anTponioreHe3a Y. [lapeuna; Teopus OmoreoreHo3a B.H. Cykauéga;
yuenue H.W. BaBunoBa o meHtpax MHOrooopaszus U MPOUCXOKIACHUS
KyJbTypHbIX pacTeHuit, ydeHue A.H. CeBepuoBa 0 nOyTsIx u
HaIpaBJICHUSX 3BOJIOINH, yaeHue B.W. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3ys MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeAoBaHusl MNpu3HakoB . Menpens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
resoB T. MopraHa; TrOMOJIOTHYECKHX PSAAOB B HAcCJIECICTBEHHOMN
n3MenunBocty H.M. BaBunoBa; reHermueckoro pasHoBecust JIxk.
Xapau u B. BaitnOepra; 3apoasimeBoro cxozactBa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);

MPUHIHUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapHOCTH );

npaBwia (MuHuMmyma fO. JIubuxa, sK0n0rMueckoil nmupamMuabl 4HUCed,
OMOMAacChl U DHEPTHUH);

runote3bl (koarepsatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpeitna, mukpochep C. Dokca, pudosuma T. Yek)

YMmenue peuiaTb IMOHUCKOBBIC OMOJIOTHYECKHUE 3aJda4l, BBbIABIIATH
MPUYINHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYyCEMbIMU
OHOJIOrMYECKUMHU O6’B€KT3MI/I, mnmponeccamMm M ABJIICHUAMU; OCJIATH
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXCEMbl CKPCHIUMBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DOHEPIMU B OKOCUCTEMAX (HGHI/I IIUTaHusA, ITUIIECBLIC CeTI/I)

YMeHHe yCTaHAaBIMBATh B3aMMOCBSI3M MEXAY CTPOSCHHEM U
(GYHKLIMSMU: OPraHOWJOB, KJIETOK pa3HbIX TKaHeW, opraHamu u
CHUCTeMaMHM OpraHOB Yy pAacTeHUH, JKUBOTHBIX U YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIIECTB; ATallaMi KJIIETOYHOTO IHKIIA M KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; 3TallaMi SMOPHOHAIBHOTO PAa3BUTHUST; TEHOTHUIIOM
u ¢eHorunom, ¢eHotunoM U (QakTOpaMu Cpeabl  OOUTaHMUS,
mporeccaMy  ABOJIONUM; JABIKYUIMMHM CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTAMH PA3JIMYHBIX AKOCHUCTEM W MPHUCHOCOOICHUSIMH K HUM

OpraHu3MOB

YMeHUe BbIICIATh CYIIECTBCHHBIC MIPU3HAKU:

CTPOEHHSI BUPYCOB, KJIETOK MPOKAPHOT M IYKAPHOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OHMOT'COIICHO30B, SKOCHCTEM U
Oomoctepsl; CTPOCHUS OPraHOB W CHUCTEM OPTraHOB PACTCHHIH,
’KHBOTHBIX, YEJIIOBEKA; MPOIECCOB JKU3HEACATESIBHOCTH, MPOTEKAFOIIIX

B OpraHusmax paCTCHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX
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mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMaUu U
IPEBpAIICHHs] SHEPTUH, OPOXKEHHUS, aBTOTPOGHOTO M IreTepoTpOdhHOrO
THIIOB NHUTaHWs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, MeHOo3a,
raMeToreHesa, ASMOpHOreHe3a, IMOCT3MOPHOHAIBHOTO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHAWBUYaJIbHOTO PA3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCHCTBHS TEHOB, TETEpPO3NCa; MACHCTBHH HCKYCCTBEHHOTO
oTOOpa,  CTaOMJIM3UPYIOUIETO, JBIDKYHIETO ¥ Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpa; a/UIONAaTPUYECKOr0 M CHMIIATPHUECKOIrO
BI/IIIOO6pa3OBaHI/I$[; BJIMAHUSA ABWKYIIUX CHUJI 3BOJIIOLIMK Ha FGHO(bOHIl
HOIYJISIIMY; TPUCIIOCOOJICHHOCTH OPraHW3MOB K cpele OOHMTaHHA,
YepeOBaHMs HANpaBICHUH 3BOJIIOLUH; KPYrOBOPOTAa BEIECTB U

IIOTOKA SQHCPIUr B SKOCHUCTCMAX

ChopMupOBaHHOCTb YMEHMS BBLIEIATH CYILECTBEHHbIE IPU3HAKU
BUPYCOB, KJETOK HPOKApUOT U JSyKapuoT; OJHOKJIETOYHbIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJIOB, OMOT€OIICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U MPEBpAILEHHs] SHEPTHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTH4eckoro oOMeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, pAa3BUTHSI W
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIMSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUHN B 3KOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILLEHUS SHEPTUU B

ouocdepe

Ymenne HCII0JIb30BaTh COOTBETCTBYIOILINE apryMeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJICTBAa OPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIII; B3aUMOCBS3U
OpraHM3MOB U Cpeapl OOWTaHUs; €AMHCTBA YEJIOBEUECKHUX pac;
HE00XOAMMOCTH 3/I0pPOBOTr0 00pa3a *HU3HH, COXPAaHEHUsI pa3HO0Opa3us
BUJIOB M DKOCHUCTEM KAaK YCJIOBHS COCYLIECTBOBAHHS IPHUPOABI H

YCI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMALUIO OHOIOTUYECKOTO
COJZICpKaHUsS; MHTEPIPETUPOBATh ITUYECKHE AaCIEKThI COBPEMEHHBIX
WCCIIe/IOBaHW B~ OWOJOTHHM,  MEAWIUHE,  OHOTEXHOJIOTHH,
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE poOIIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO
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INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

11

1.2

1.3

CoBpemeHHass OHWOJOTHS — KOMILJIEKCHAsE Hayka. bHoJoOrMyeckwe HayKd U
u3ydaemble MMU TpoOiembl. DyHIaMeHTalbHbIC, NPUKIATHBIE W ITOMCKOBBIC
HAYYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3HaueHue OwWoONOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYIHOU
kaptuHbel mupa. [Ipodeccun, cBsizaHHbIE ¢ Ouoyioruel. 3HAYeHHE OHMOJIOTHH B
MPAKTUYECKON JICATEIIBHOCTH 4YeJOBEKa: MEIMIIMHE, CEIbCKOM XO3SHCTBE,

IIPOMBIINIIICHHOCTH, OXPAaHC ITPUPOAbI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M ILIEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIOYEHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEICHUE, PA3IPAKUMOCTh, U3BMEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJSPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYISIUUOHHO-BUI0BOM, DKOCHUCTEMHBIN
(buoreonieHotuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIIEeCTBOBAHUS

MaTepuun

Mertoapl Ouonornyeckoi Hayku. HaOmioneHue, H3MepeHHE, SKCIEPUMEHT,
cucreMarusanus, MertaaHanu3. IloHATne o0 3aBUCMMOM M HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass rumote3a. Ilonstue BBIOOpKM U €€ mocTOBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpyunHBl HMCKa)KEHUS Pe3yNbTaTOB 3KcnepuMeHTa. [IoHSATHE CTaTUCTHYECKOTo

TECTa

Knerka kak Ouojorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(DyHKIIMOHANbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounass teopus (T. 1lIBanH, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUSI COBPEMEHHOM KJIIETOUHOM TEOPHUH.
MeToabl MOJIEKYJIIPHOM M KJICTOYHOH OMOJIOTMH: MUKPOCKOIIHS, XpoMaTorpadus,
anexTpodopes, MeTOJ MEUYEHBIX aTOMOB, muddepeHnmranbHoe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

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

e€ poJib KaK pacTBOPHUTENS, pearcHTa, ydacTHe€ B CTPYKTYPUPOBAHHUU KIIETKH,
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TEIUIOpETysaiui. MuHepanbHbIe BEUIECTBA KICTKH, WX OHUOJIOTHYECKas pOJib.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonoruueckue nonumepbl. benku. AMUHOKHCIOTHBIH COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoii Mosiekyibl. [lepBuuHas CTpykTypa Oelika, MENnTHIHAS
CBA3b. BropuuHas, TpeTUyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypauus.
CgoiictBa 6enkoB. Kimaccudukamnus 6enkoB. buonornueckue GyHKIIMNA OSITKOB.
VYrneBoabl. MoHocaxapupl, AMcCaxapujibl, OJUrOcaxapuibl W TMOJHCAXaPUIIbI.
OO0muit mmaH CcTpoeHUus U (PU3UKO-XMMHUYECKHUE CBOMCTBA  YIJICBOJIOB.
buonorudeckne GyHKIIUU YTIIEBOIOB.

Jlumuaer. ['mapodunsHO-THApOdPOOHBIE CcBoOMicTBA. Kitaccudukanust JMmmos.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormdeckue GyHKIUU
munuaoB. O0mye CBOMCTBA OMOIOTHYECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTH
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxneunnoseie kucinorsl. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun xomminementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas criupanbs. MecTtonaxoxaeHue u ouonorndeckue ¢pyakmnuu [JHK.
Bunel PHK. @yuxkunn PHK B knetke.

Crpoenne wmomnekynsl AT®. Makposprudeckue cBsizu B Moisekyne ATO.
buonoruueckue pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. Cexksennponanue /JHK.

CtpykTypHast OuoyiorHsi: OHMOXUMHUYECKHE W OHODU3NYECKUE WCCIIeIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJI

2.3

Tunsl  kiIeTok: dSykapuoTHdeckass U Ipokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kietku. Kierounas cteHka OakTepuili um apxe.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenre U (PyHKIIMOHMpPOBAHHE SYKApHUOTHYECKOM kieTku. [lmasmarmueckas
MeMOpana (turazmanemma). CTpykTypa TutazMaTtideckoid memOpanbl. Tpancmopt
BELIECTB uepe3 IUIa3MaTUYecKyrd MeMOpaHy: maccuBHbIN  (auddysus,
obneruénHass auddy3us), akTUBHBIM (NEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-kaaneBoro
Hacoca. DHJOIMUTO3: MUHOIMUTO3, (aromuTo3. Dk30uuTo3. KieTouHas cTeHka.
CtpykTypa 1 QyHKIIMU KJIECTOYHON CTEHKHA PAaCTEHUH, TPUOOB.

Huronna3zma. [urozons. Llutockener. JIBuxenue uurToruiazmbel. OpraHouIbl
KIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHJIOIUIa3MaTU4ecKas CeTb
(BIIC), ammapat ['onbakH, TU30COMBI, UX CTpOCHHE M (PyHKIMU. B3ammocBs3b

OJIHOMEMOpaHHBIX OpPraHOMAOB KieTKH. CTpoeHue IpaHyJspHOrO pPETUKYyIyMma.
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Cunre3 pacTBopuMBIX OenkoB. CuUHTE3 KIETOYHBIX MeMOpaH. [maakuit
(arpanymsipHbIi) dHAOIUIA3MATHUECKUNA peTukyiayM. CekpeTopHas QYHKIHS
annaparta [onpxu. TpaHcnopT BemiecTB B KieTKe. Bakyoiin pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTAaHOUABI KIETKH: MUTOXOHJAPUH, TIACTUIBL.

Crtpoenre W (QyHKIMM MUTOXOHApPUN W mactul. [lepBuuHble, BTOPUYHBIE U
CIIOKHBIE  MIACTUABl  (POTOCHUHTE3UPYIOUIMX  AYKApUOT.  XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIIMX PACTECHUN.

HememOpannbie opranownsl kiaetkun CTpoeHHEe W (QYHKIMU HEMEMOpaHHBIX
opraHoujioB Kjietku. Pubocombl. MukpodunameHTsl. MbplllleuHbIe KIETKH.
Muxkpotpybouku. Krerounsii mentp. CTpoeHHE U JBHXKEHHE JKTYTUKOB H
pecHrdYeK. MUKpOTpyOOUKH IUTOIIa3Mbl. LleHTpros.

Anpo. Obonouka siipa, XpOMaTWH, KapuOIUIa3Ma, SAPBIIIKH, UX CTPOECHUE U
byakuu. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHOIOKEHUE
XpoMocoM B HHTep(ha3HOM sipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie Brmtouenus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK JYKapHUOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOI)

2.4

AccuMWISIMSL U JUCCUMMIISILUS — JIBE CTOpPOHBI MeTaOosm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN W TeTepOoTpOHBINA. YuacTue KuCIopoaa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obecriedeHune KieTku: mnpeBpameHne AT B
OOMeHHbIX mporeccax. DepMEHTATUBHBIM XapakTep peakUud KJIETOYHOIrO
Merabonm3ma. DEpMEeHTHI, WX CTPOEHHE, CBONCTBA W MEXaHWU3M JICHCTBUSI.
Kodepmentsl. OTiinuns GpepMEHTOB OT HEOPraHUYECKUX KaTtannu3aTopoB. benku-
aKTHUBATOPbl M OENKU-UHTMOMTOPBL. 3aBUCUMOCTb CKOPOCTH (hepMEHTaTHBHBIX
peaKIuii OT pa3IMYHbIX PaKTOPOB.

[lepBruHBIl CHUHTE3 OpraHWYECKHWX BemecTB B Kierke. PotocuHTe3. Ponb
XJoporjacToB B mpomecce ¢orocunTe3a. CBetoBas U TeMHOBas (hasbl.
[TponykTuBHOCTH (OoTOCHHTE3a. BnusHue paznuuHbBIX (PAKTOPOB Ha CKOPOCThH
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XemocuHTe3. PaznooOpas3ne opraHu3MOB-XE€MOCHHTETHUKOB: HUTpUDUIIMPYIOIIHE
OakTepHH, Kele300aKTepun, cepoOaKTepuH, BOAOPOAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buasl Opoxenus. IIpogykTtsl OpoxeHHS U HX
HCIIOJIb30BaHNUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH U BO30yIUTENN OONIE3HEH.

AdpoOHBIE OpraHU3MBbl. DTallbl 3HEPreTHYecKoro oomeHa. [loAroTOBHTENbHBIHM
sTan. ['Mukonau3 — 6ecKucIoOpoaHOE paculeryieHUue TII0KO3bI.

buonornueckoe oOkHCIeHUE, WIM KIETOYHOE JblxaHue. Poiab MUTOXOHIpUU B
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2.5

2.6

nporeccax OHMOJIOTUYECKOTO OKHCIICHHS. Huxnmnueckue peaxiuu.
OxkuciurensHoe dochopunupoBanue. [Ipenmyiectsa aspoOHoro mytu oOMeHa

BEILIECTB Iepes aHa3pOOHBIM. D (HEKTUBHOCTh IHEPTETUYECKOT0 0OMEHa

Peakuuu matpuyHoro cuHTe3a. I[IpMHIMI KOMILJIEMEHTApHOCTU B pPEAKIIHIX
MaTpUYHOTO cHHTe3a. Peanuzanus HacneacTBeHHol unpopmanuu. ['enernyeckuit
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpmHnwmmnsr
TPAHCKPHUIIIIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIICIEHOCTh, ACHMMETPUIHOCTb.
Tpancnauus u e€ stanbel. Yvactue TpancnopTtHeix PHK B OnocuHTeze Oernka.
YcnoBus Ouocunreza Oenka. KomupoBanue amuHOkucioT. Ponb pubocom B
OouocuHTe3e OenKa.

Opranu3zaiys reHoMa y TpoKapuoT U dyKapuoT. Perymsius akTHBHOCTH I'€HOB y
npokapuot. ['mnoreza onepona (®. XKakob6, K. Mano). Perymsmus oOMeHHBIX
mporeccoB B kietke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (DOPMBI JKM3HH M OONUTaTHbie mapasuThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

BupycHbie 3a0oneBanus uenoBeka, >kMBOTHBIX, pactenuid. CIINJ[, COVID-19,

CoraJIbHbIC U MCIUITUHCKHUC Hp06HeMBI

Knerounslif 1ukn, ero mnepuoabl W perymsuusa. Marepdaza u  mMuTo3.
Oco0eHHOCTH TpOIIECCOB, MpOTEKaIuX B HHTepdase. [loaroroBka KiIeTKu K
nenenuto. IlpecuHreTmueckuit  (MOCTMUTOTHYECKMM), CHHTETHUYECKMH U
MOCTCUHTETUYECKUH (MIPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Matpuunelii cunre3 JIHK — permmkanusa. [Ipunnunsr perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
Tenomepasa. XPOMOCOMHBIH HAa0Op KIETKM — KapHOTHI. JIMIUIOMAHBIA U
rarmIouaHbI  HAOOpbl XpomMocoM. ['oMosornynble XpomocoMsbl. IlosnoBbie
XPOMOCOMBI.

enenne kietkn — muTo3. CTaguu MHUTO3a U IPOUCXOMSIINE B HUX IMPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokmHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsauus MUTOTHYECKOTO ITUKIA KIeTKH. [Iporpammupyemas kieroyHasi rTHOeib
— anomnTo3.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

Opranusm Kak OuoornyecKas cuctemMa

3.1

OAHOKIIETOYHBIE, KOJIOHUAJIbHbIE, MHOTOKJIETOYHbIE OpTraHHU3MBbI u
MHOT'OTKaHEBbIE OPTaHU3MBI.
@opMBl pa3MHOKEHUSI OPTaHM3MOB: Oecmojoe (BKIIOYash BETETAaTHBHOE) U

nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJIALHUSA,




86

3.2

¢bparmeHTanys, KIOHUPOBAHHE.

[Tonosoe paszmuHoxenue. [lonoBeie kneTku, wim ramersl. Meno3. Ctaauu menosa.
[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosnornueckuii cMbICi Meiio3a
1 IIOJIOBOTIO Iporecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.
[Ipen3aponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpazoBanue U pa3BUTHE TMOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnonoBbIX KieTOK. OIIoIOTBOpEHHE W 3IMOPHUOHAIBLHOE pPa3BUTHE
*KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WupuBunyanbHoe pasButue opraHu3smMoB (oHroreHe3). Craauu sMOpHOreHe3a
KHUBOTHBIX (Ha mpumepe nsarymkn). Jpobnenne. Tumbl gpodnenus. OcobeHHOCTH
NpoOJieHrs MIIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (TacTpylislus). 3akiaaka
OpraHOB W TKaHEW W3 3apOJIbIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBalOIIerocs 3apoibllia (3MOpUOHANbHAs HHAYKUMSA). 3akiajka IJIaHa
CTPOEHMS >KUBOTHOTO KakK pe3yJbTaT HEPApXUUYECKUX B3aUMOJCHCTBUN T'€HOB.
Bnusaue Ha >MOpHOHaNBHOE pAa3BUTHE PA3IUYHBIX (DAKTOPOB OKpYXkKaromien
cpenpbl.

Poct u pa3zButue xuBoTHbIX. [TocTaMOpuonanbHbIil nepuos. Ilpsimoe u Henpsamoe
pasButHe. Pa3Butue ¢ meramopdozoM y O€CHO3BOHOUHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAUEHUE NPSIMOTO M HENPSMOIO pPAa3BUTHUSA, HX
pacnpocTpaHeHue B mnpupoge. Tumbl pocra XKUBOTHBIX. DakTOpsl perynsauuu
pocTta SKMBOTHBIX M denoBeka. CTaauu NOCTIMOPHUOHAIBHOTO pa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [leprnoipl oHTOreHe3a yenoBeka.

PasMHo)xeHne u paszButue pacteHuid. ['ametodputr u cmopodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHue CHop B TMpoIlecce Meio3a.
l'amerorenes y pacrenuil. OIUIOOOTBOPEHHWE M PAa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIUIOIOTBOPEHHE Y IIBETKOBBIX pacTeHHi. OOpazoBaHue u

Pa3BUTHEC CCMCHHU. MexaHu3MbI PEryjidnnuu OHTOTCHE3a Y paCTeHI/Iﬁ 1 ) KUBOTHBIX

HCTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHM KAaK HAYKH. OcHoBHBIC
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEL | OMOJIOTMYHBIE XPOMOCOMBI, AJIJICIIBHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, HOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HAK,
roMo3urora, rerepo3nurora, 4Yucrad JIMHUA, T I/I6pI/IIlLI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHBIC METOABbI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-ICCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUM

3.3

Monorubpunnoe ckpemupanue. [lepBbiit 3akoH MeHens — 3aKoH enHo00pa3us
rHOpUIIOB TIepBOTO TOKONeHUs. [lpaBuno mgomuHupoBaHus. Bropoii 3akoH
MeHngens — 3akOH pacllelyieHuss MNpu3HakoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCcTOTH raMerT.

AHanuzupyrouiee ckpeuiuBaHue. IIpoMeXyTOUHBIM XapakTep HaclleJOBaHMS.
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Pacmiennenue npu3sHakoB Ipy HEMMOJHOM JOMUHHUPOBAHUU.

JluruOpuaHoe ckpemuBanue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacjaelIOBaHUS  NpHU3HAKoB.  [luTojormueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBaHUS.

CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HACJICIOBAaHUE TE€HOB, HAPYIICHWE CIEIJICHUS MEXAYy TreHamMu. XPpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPENENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTepOraMeTHbIN moJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpomMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponuss — MHOKECTBEHHOE JEHCTBUE
refa. MHOXECTBECHHBIA ajljIeu3M. B3auMoAeiCcTBHE HEaICIbHBIX TI'€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

3.5

BzaumoneiicTBre reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYMBOCTb
npu3HakoB. KauecTBEHHbIE M KOJMYECTBEHHBIE MPHU3HAKK. BUAbl M3MEHUMBOCTH:
HEHACJICICTBEHHAs Y HACIIEICTBCHHASI.

MomudukanmonHas  u3MeHuuMBocTb.  Pombp  cpeapl B (OpMHpOBaHHU
Mo (UKaMOHHON U3MeHYnBocTH. Hopma peakiium npusHaka. BapranuoHHbli psij
u BapuanmoHHas kpuBas (B. UWoranmncen). CaoiicTBa MOAM(DUKAIIMOHHOM
U3MEHYHUBOCTH.

I'enotunmyeckas n3MeHIUBOCTh. CBOMCTBA T€HOTUITMUECKON M3MEHYMBOCTH. Bujibl
TeHOTUINMYECKON N3MEHUMBOCTH: KOMOMHATHBHAs, MyTallMOHHASI.

KomOunatuBHass u3MeH4YMBOCTb. Mel03 U TMOJNOBOM mpolecc — OCHOBa
KOMOMHATUBHOM M3MEHYMBOCTH. Posib KOMOMHATUBHONW M3MEHUYMBOCTU B CO3/IaHUU
TeHEeTUYECKOro pa3Hoo0pa3us B Mpeesax OAHOro BU/a.

MyranmoHHas U3MEHYUBOCTb. BUIbl MyTaluii: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHIYLMPOBaHHBIE MyTalMU. SJ€pHbIE M LUTOIUIA3MAaTHYECKHE
Mytaruu. COMaTHYECKUE U MOJIOBBIE MyTalK. [ [pHurHBI BOSHUKHOBEHUS MYTaLHMH.
MyrareHpl M HMX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAIlMOHHOIO
porecca. 3aKoH TOMOJIOTHUYECKHX PsIIOB B HacileACcTBEHHON u3meHunsoct (H.U.

BaBI/IJ'IOB). BHCH,[[CpHaSI U3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuyenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBAaHUSA TIeHOMaA
yenoBeka. MeTonbl  M3y4yeHUsT TEHETUKM  4eNIOBEKAa: T'€HEaIOrMYeCKui,
OJIM3HELIOBBIN, IUTOTCHETUYCCKUH, MOMYJISIUOHHO-CTATUCTUYECKH,
MOJICKYJIIPHO-TEHETHUCCKHUH. CoBpeMeHHOE ompeecHue TeHOTHIIA:
MMOJIHOTCHOMHOC CCKBCHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHUCIIC C TOMOIIBIO

[MIIP-anamu3a. HacnencrBeHHble  3a00j€BaHUs ~ YeJIOBEKa. | GHHBIE |
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3.6

3.7

XPOMOCOMHBIE Oose3Hn YEJI0BEKa. bonesnun c HACJIEICTBEHHOMN
IIPEAPACcIONOKEHHOCTbIO. 3HAYEHUE MEJULMHCKON I'€HETUKU B MPEJOTBPALCHUH

M JICYESHNH I'eHETHYECKHUX 3a00yieBaHMii yestoBeka. CTBOJIOBEIE KIIETKU

JlomecTukanus U ceiaekuus. 3apoxKACHUE CEJIEKIMU U JoMmecTukauuu. Yyenue H.M.
BapuiioBa 0 1eHTpax MPOUCXOXKACHUS M MHOTOOOpPa3Wsi KYJIBTYPHBIX DPACTECHHM.
Ponb ceneximu B coO3aHUK COPTOB PAaCTEHU U MOPOJT KUBOTHBIX. COpT, Mopoa,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HacjencTBeHHOW u3MeHunBoctu H.U.
BaswuiioBa, ero 3naueHue sl CEJICKIIMOHHON pabOThI.

Metoasl  ceneKMOHHONW paboThl. MckyccTBeHHBIH OTOOp: MAaccoBbI U
VHIUBUYAJIbHBIH. Jramsl KOMOWHAIIMOHHOMN CCJICKIINH. UcnreiTanue
MPOU3BOJUTENICH MO TOTOMCTBY. OTOOpP 1O TE€HOTHITY C TIOMOMIBIO OIICHKHU
(dbeHoTHa MOTOMCTBA M OTOOP 10 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/l CEIEKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHYECKHA MYTareHe3 Kak WCTOYHUK MYTalluid Yy KYyJbTYpHBIX (QopM
opranu3MoB. lcnonb30BaHME TEHOMHOIO pEJAKTUPOBAHHUS M METOJOB
pexombunanTHeix JIHK 1715 momy4yeHuss ©cX0oIHOTO MaTepHaa JJisi CEJIeKIIHH.
[onmyuenne mnomummonnoB. BuytpuBHumoBas ruOpuanzaims. bBiu3koponcTBeHHOE
CKpelMBaHue, WM HHOpumuHT. HepoJCcTBEHHOE CKpelMBaHWe, WM ayTOPWIWHT.
I'ereposuc u ero mpuumnbl. Mcnonp3oBaHue rereposuca B cenekimu. OtnancéHHas
rubpumatyst. [IpeomoneHne Oecruiouiss MeXBUIOBBIX THOpWAOB. JlocTrkeHus

CCIICKIINMH paCTCHI/Iﬁ M XKMBOTHBIX

OOBEKTHI, UCHOIb3YeMbIe B OMOTEXHOJIOTHH, — KIIE€TOYHbIE U TKaHEBbIE KYJIbTYpBI,
MHUKPOOPIaHU3MbI, HMX  XapakTepucTuka. TpaaunnvoHHas  OHWOTEXHOJIOTHS:
xjie0onedyeHre,  MOJIy4eHHE  KUCIOMOJOYHBIX  HIPOIYKTOB,  BUHOJEIHE.
MukpoOuonoruueckuii  cuHTe3. OOBEKTH MHMKPOOHOJIOTHYECKUX TEXHOJIOTUH.
IIpousBoacTBO  Oenka, aMMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIMA SUIEKIETOK W KIOHUPOBAHUE >KUBOTHBIX.
Merton TpaHCIUTaHTaUuu SAep KIETOK.

XpoMOCOMHasi W TeHHas WHXKEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBaHue pexkomOuHaHTHbIX JIHK. JlocTmkeHus M TNepCreKTUBBI
XpOMOCOMHOW ¥ TeHHOW MH)XEeHepuH. MenuuuHckue OHOTEeXHOJIOTHH.

Hcnonp30BaHe CTBOJIOBBIX KIIETOK

Cucrtema 1 MHOTOOOpa3ne OPraHMYECKOro MUpa

4.1

buonornyeckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUcCTeMa
opraHudeckoro wmwupa. llpuHImnel knaccupukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATUYECKUE IPYIIIIBI OPraHU3MOB.

OcobenHoctTH CTPOCHUA N KUBHCACATCIbHOCTH OJHOKJICTOYHBIX OPraHU3MOB.
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4.2

4.3

4.5

4.6

bakTepuu, apxeu, 0JHOKJIETOUHbIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTUE
npotucThl. KosloHHaabHbIe OpraHu3Mbl. [IBI)KeHNE OHOKIETOUYHBIX OPraHU3MOB:
amMEOOUHOE, )KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OPraHU3MOB.

PaznpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI

MHoroxkJieTouHble pacTeHUs. B3auMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMbI OPTraHOB MHOTOKJIETOYHOI0 opranusma. OpraHuszm
Kak enuHoe uenoe. TkaHum pacreHuid. Tumbl pacTUTENbHBIX  TKAaHEM:
oOpaszoBarenibHasl, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoGenHocTu cTpoeHUs, PYHKIUN U pacOIOKEHUs TKaHEeH B OpraHax pacTeHUI

BereratuBHbIE U reHEpaTUBHBIE OpraHbl pacTeHui. OyHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pacreHunii. J[BU>keHNE MHOTOKJIETOUYHBIX PACTEHHUI: TPOIIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKHUCIOTO ra3a W MUHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacrenuit. Auddysus razoB uepe3 moBEpXHOCTh KIIETKH.
TpancnoptHele cucTeMbl pacTeHMil. Beinenenue y pacreHumid. 3amura y
MHOTOKJIETOUHbIX pacTteHuil. Kyrukyna. CpencrtBa macCUBHON M XMMHUYECKOMN
3auThl. OUTOHIMIBL.

PasgpaxkxuMocTs M peryisauus y OpraHusmMoB. PasgpakMMoCTb U peryisuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€ BeliecTBa M X 3HAUCHHUE

MHOroKkJIeTOYHbIE  KUBOTHbIE. B3auMOCBS3p  4acTe€d  MHOTOKJIETOYHOTO
opranu3ma. TKaHU, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHU KUBOTHBIX W 4Ye€IOBEKa. THIIBI
JKUBOTHBIX TKaHEH: SMUTC/IMAIbHAd, COCIWHUTCIIbHAA, MbIIICUHAsA, HCPBHAasd.
OcoOenHoctu cTpoeHHs, (YHKIMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHMBOTHBIX U YCJIOBCKa

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIUU OPTaHOB U CHCTEM OpPraHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIl1 U BHyTpeHHUH ckeneT. CTpOCHHE W THIIBI COECIHHEHMS
KOCTEH.

JIBI)KEHHME MHOIOKJISTOUYHBIX JKMBOTHBHIX. IluTanue JKUBOTHBIX. IluTaHue
MMO3BOHOYHBIX )KHBOTHBIX. [[pixanue xuBOTHBIX. KokHOE mpixanue. XKabepHoe u
JIEFOYHOE JbIXaHUE.

JIpIXaHWe TMO3BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCJIOKHEHHE CTPOCHUS
JIETKUX II03BOHOYHBIX >KMBOTHBIX. JIbIXaTelnbHas CHUCTEMa 4YeIoBeKa. MexaHu3M
BEHTWJISILIMM JIETKUX y MNTUI W MJEKOMUTAKOMMX. TpaHCHoOpT BEIIECTB Y
OpraHu3MoB. TpaHCHOPT BEIIECTB Yy >KMBOTHBIX. KpoBeHOCHas cucrema U eé
OpraHsbl. KpoBeHocHass ~ cucremMa  MO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpAIICHHs. DJBOJNIOIMOHHBIE  YCIOXHEHUS CTPOSHUS KPOBEHOCHOM

CUCTEMBI ITO3BOHOYHBIX >KHBOTHBIX. BI)I,I[CJ'ICHI/IG Y OpraHu3MoOB. BBII[GJ'ICHI/IG y
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KUBOTHBIX. COKpaTUTENbHBIC Bakyosid. Opransl BeiieneHus. CBs3b MOJIOCTH Tela
C KPOBCHOCHOW M BBIJICIUTEILHOW CHCTEMaMH. BbllielieHue y MO3BOHOYHBIX
KUBOTHBIX. 3allWTa Yy MHOTOKJICTOYHBIX JKHBOTHBIX. [lOKpOBBI W UX
MIPOU3BOTHBIC.

PaznpaxkxuMocCTh U peryisiust y opranu3MoB. Pa3apakiuMoCcTh Y OHOKIETOYHBIX
opranu3zMoB. Takcuchl. Pa3apaXMMOCTh W Pperyisiius y MHOTOKJIETOYHBIX
pacteHuii. PocToBbie BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pediiekTopHas peryisius Y MHOTOKJIETOYHBIX YKHBOTHBIX.
HepBHas cucrema u e€ oTaesnsl. DBONMIOIMMOHHOE YCIOKHEHHE CTPOSHUSI HEPBHOM
CHCTEMBI y KHBOTHBIX.

Pa3pabotka anroputmMoB u mporpamm ans 3P¢eKkTUBHON (GYHKIMOHATHHOU
aQHHOTAIlMd  TEHOMOB,  TPAHCKPHUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHKPOOPraHU3MOB, PACTEHUH, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €TI0 3JOPOBLEC

5.1

OpraHbl 1 CUCTEMBI OPTaHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KUBOTHBIX. Peduekc u pednekropHas nyra. be3yciioBHbIE M yCIOBHBIE
peduexcel. I'ymopanbHast peryiasiuss M SHAOKPHHHAs CHCTEMa >KUBOTHBIX U
yesoBeka. JKene3sl JHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[eCTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOM W SHIAOKPUHHOM cucTteM. [ unoramamo-runodusapHas

cucrema. Pedexc u pepaextopHas ayra. bezyciaoBHble U ycioBHBIE pedieKChl

5.2

3ammTa opranu3ma oT OosiesHed. MimmyHHast cuctema venoBeka. KiieTounsiii u
TYMOpaJIbHBIH MMMYHHMTET. BpoXXa€HHBINA, NpHOOpeTEHHBIN cnennduyeckui
umMmyHuTeT. Teopuss  KJIOHaJIbHO-CeleKTUBHOro uMMmyHutera (I1.Dpnux,
®.M.bepner, C.ToneraBa). BocnamutenbHble OTBETHI OpraHu3mMoB. Poub

BPOXXJIEHHOTO UIMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUN

5.3

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

Kpyru xpoBoobpaienus. Pabora cepaiia u e€ perynsuus

5.4

5.5

Jbixanue yenoseka. [ud¢ys3us razoB uepe3 MoBEpXHOCTh KIETKHU. [lpixaTenpHas
cucreMa 4YeloBeKa. JlpIxarenbHas  IOBEPXHOCTb. Perymsmus  AbIXaHus.
JlbIxatesbHble 00bEMBI

[InmeBapurtensbHas cucreMa 4enoBeka. OTHenbl NUIIEBAPUTENIBHOTO TPAKTA.
[InmeBaputenpHble  Kene3bl.  BHYTpUIIONIOCTHOE M BHYTPHUKIIETOYHOE

MUIIeBapeHne

5.6

ITokpoBel M ux mnpousBogHblie. Opranbl BbiaenaeHus. [louku. CtpoeHue u
¢dbyHkuroHupoBanue HeppoHa. OunbTparys, ceKpenus U 00paTHOE BCACHIBAHUE

KaK MEXaHU3MbI paboThl OpraHoB BeieneHuss. OOpa3oBaHUe MOYH Y YEJIOBEKa

5.7

I[BI/I)KCHI/IC YyeJloBeKa: MbllieyHass cucreMa. CKeJleTHBIC MBIIIOBI U HUX pa60Ta.
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CrtpoeHue u TUIBI COEAMHEHUST KOCTEN

Teopus 3Bontonuu. PazButue xnu3Hu Ha 3emiie

6.1

6.2

OpomtonmonHass  Teopuss Y. JlapBuna. IIpennocbuiku — BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb 1 HaydHas nearenbHocTs Y. JlapBuHa.

JBrxyuye cuibl 3Boaonuu BUIOB o Y. J[apBHHY (BbICOKAas MHTEHCHBHOCTb
pa3sMHOXKEHHs OpraHM3MOB, HACJEICTBEHHAas M3MEHYMBOCTb, Ooppba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternyeckoir Teopun sBomouun (CTD). HeirpansHas Teopus
sBomoru. CoBpeMEeHHas HBOJIOLMOHHAs OMOJOrus. 3HaYyeHHUE 3BOJIOLMOHHOMN

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Monmynsanus kak sjeMeHTapHass enuHuna s3Bositouud. COBpEMEHHBIE METO[IbI
OLICHKM T'€HETHYECKOTO pa3HOoOoOpa3usi U CTPYKTypbl mHomyisauuid. M3menenue
reHooHAa MOMYJSIIMM KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SIBJIIEHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (AKTOPhl  (IBMXKYILME CHJIBI) 3BOJIOLUUH. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBJIEHHbIE HM3MEHEHUS 4YacTOT ajuleJedl B momymsuuax. OQgext
OCHOBATEJIA. Murpanumu. N3onsamus HOITYJISALIAN: reorpaguueckas
(mpocTpaHCTBeHHas1), OMoaoruyeckas (pernpoayKTUBHAs).

EcrectBenHblii oTOOp — Hampasisoomuid  ¢akrtop dBoaouuU.  DopMmbl
€CTECTBEHHOI0  0TOOpa:  JBIXKYIIMN, CTAaOMIM3UPYIOLIUHM, pPa3pbIBAIOLIUI
(mu3pyntuBHbii). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHe  mpucrnocoOneHuid y  opraHu3MoB.  Apomopdo3sl U
uanoanantauuu. [lpumeps! npucnocobieHnit y opranu3MoB. OTHOCUTENBHOCTh
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum u CTpyKTypa. BumooOpazoBaHue Kak pe3yabTar
MUKpO3BOJIIOLUHU. M3omsanus — kimrodeBod ¢akrtop BupooOpasoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHMUS: AJIONATPHIECKOE (reorpaduueckoe),
CHUMITaTpUYecKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIMILIOWIU3AINA,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

Mexanu3mbl (GopMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Ponp 3BOMIOLIMOHHON OMOJIOTUM B Pa3pabOTKe HAy4YHBIX METOJIOB COXPAaHEHMS
Ooropa3zHooOpasusi. MUKPOIBOIIONUS W KOIBOJIOLHUS IMapa3uTOB M HMX XO3SCB.
MexaHu3mbl HOpPMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PbOBI

Cc Hel

6.3

MGTOI[I)I HU3YUCHUSA MaKpPO3BOJIIOIWH. [TaneoHTONOTHUECKHE MCTOABI HU3YUCHUA
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sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
buoreorpadudeckue Merobl uzyueHust Bostonun. CpaBHeHUE (IOPHI U GayHbI
MaTEpPUKOB M OCTPOBOB. bruoreorpapuieckue obnactu 3emin. Buabl-sHIEMUKT 1
PEITUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHUECKAE METOJbl HM3y4YCHHUs
IBOJIONMK. [ CHETHYEeCKHe MEXaHWU3MbI SBOJIIOIIMM OHTOTeHe3a M TIOSBJICHUS
OBOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJOTHYHBIC  OpTaHBHI.
Pynumentapable  opraHbl M aTaBU3MBL.  MOJEKYISIPHO-TEHETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe  METOJIbl  M3YYEHHS  HBOJIIOLHUH.
I'omonoruuynsie reHbl. COBpEeMEHHbIE METOMBI MOCTPOCHHUS (PUIOreHEeTHUYEeCKUX
JICPEBBEB.

XPOMOCOMHBIE MYTAITUH U IBOJIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBwia) 3BoOJIONKU. HeoOpaTMMoCTh 3BOJIONNU.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIOLINH

6.4

Hayunbple rumorespl MNpPOMCXOXKIACHUS JKU3HM Ha 3emie. AOHOreHe3 U
na”crnepmus. JloHaydHble IPECTaBICHUS O 3apOKACHUU KU3HU (KPEalHOHU3M).
I'unore3a MOCTOSHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnammanmanm, JI. Tlactepa. IlpoucxoxkneHue >KU3HU U
acTpOoOHMOJIOTHSI.

OcHoBHBIE 3Tanbl HeopraHuyeckoil spomonuu. [lnanerapHas (reonoruyeckas)
HBOJIOIMUS. XHUMHUECKass »JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHMYECKUX
BemectB u3 Heoprannueckux. Omeir C. Mumiepa u I'. FOpu. O6pazoBanue
nosmMepoB U3 MoHoMepoB. KoanepBarnas runoresa A.M. OnapuHa, rumoresa
nepsuyHoro OynpoHa JIx. XonneiHa, reHetuueckas runoreza I'. Mémrepa.
Pu6osumer (T. Yex) m runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hctopusa 3emnn u meronapl €€ usyueHus. Vckonmaemble OpraHM4eCKHE OCTAaTKH.
I'eoxpononorust U e€ Meroabl. OTHOCUTENbHAsE M AOCOJIOTHAS T'€OXPOHOJOTHUS.
I'eoxpoHonoruyueckas 1mKasa: 0HbI, IPbl, HEPUOJIBL, FTTOXH.

HavaneHele sTanel opranndeckoi 3Boatonnd. [losBIeHNE M 3BOIOLMS MEPBBIX
KJIETOK. OBOJIOLUS MeTabonn3Ma. BO3HMKHOBEHHE TMEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIor MEpBBIX Ha 3eMile COOOIIECTB.
Crpomatonutsl. [IpokapruoTsl 1 3yKapHOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBOJIIOIMOHHOE MPOUCXOKICHUE
BUpYycoB. IIponcxokJeHne MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl ABOJIONUUA BBICIIUX pacTeHuid. OCHOBHBIE apoMOpPGO3bI

pactenuii. Bpixon pacteHuid Ha cymy. [losiBlieHue CHOpPOBBIX pacTeHUH U
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6.5

3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxoxkieHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Talbl 3BOMIOLMHU KMUBOTHOro Mupa. OCHOBHBIE apoMOpP(}O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie Xop10BbIE )KUBOTHBIE. JKU3HBL B BOZE. DBOMIONUS T03BOHOUYHBIX.
[Tpoucxoxaenune amduoduit u pentwiuii. [IporcxoxaeHre MICKONMHUTAOIINX U
ntun. [IpuHunmn kmrouyeBoro apomopdosa. OcBoeHHe O€CIO3BOHOYHBIMH U
II03BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3Hu Ha 3eMiie 10 paM U NepHoaM: apXei, MpoTepo30i, Maaeo30u,
Me3030i, KaiiHOo30i. OOmas xapakTepUCTHKa KJIMMaTa M TIeoJOrMYecKuX
nporeccoB. [losiBieHne U paciBeT XapaKTepPHbIX OPraHU3MOB. YTiie00pa3oBaHue:
€ro YCIIOBHS U BIIMSHUE HA Ta30BbIN COCTaB aTMochepsl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpHU3UCHl mpoiioro. [lpuuussl u
CJIIEJCTBUSL MAacCOBBIX BbIMHpaHuil. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3UC, €TI0

0COOECHHOCTH

Pasnenst m 3agaunm anTpomosnoruu. Meronsl aHTponosniorud. (CraHOBIIEHHE
IIPEICTaBICHUN O IPOMCXO0KIEHUH YeroBeka. COBpEMEHHBIE HAyUYHBIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHCTEMAaTHYECKOE TMOJIOKEHUE YeJIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKMBOTHBIMHU:  CPaBHUTENBHO-
MOp(OJIOTHUECKHE, HMOPHOIOTHYECKHE, ¢bu3non0ro-6MOXUMHYECKHUE,
noseieHueckue. OTIn4ms 4enoBeKa OT )KMBOTHBIX. [IpsIMOX0KIeHNE N KOMIUIEKC
CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOMl CUTHAIBHOU
CUCTEMBI.

JBwxyue cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COLMAIbHBIE.
CooTHolleHrne OMOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OcCHOBHBIE CTaIMM AaHTPOIOTeHEe3a. ABCTPAIIONUTEKH — ABYHOTHE MPEAKH JIIOIEH.
UYenoBek  yMenblil, TIEpBble H3TOTOBICHUSA Opyaui  Tpyaa. UYenosek
OpSIMOXOAALIMM W TepBbIM BbIXOA moaed 3a mpenensl Adpuxu. YenaoBek
reiienbOeprckuii — oOIUi NpeJoK HeaHIEepPTaTbCKOro YelloBeKa W YelloBeKa
pasymHoro. YenoBek HeEaHIEPTaIbCKUW KaK BHJ JIIOAECH XOJIOJHOTO KJIMMAarta.
YenoBek pa3syMHBIII COBPEMEHHOI'O THUIIA, JIEHUCOBCKUI YEJIOBEK, OCBOCHME
KOHTMHEHTOB 32 npeaenamMu AQpuKH.

DBONIOIUS COBPEMEHHOIO uesioBeka. EcTecTBeHHBI OTOOpP B MHOMYJIALHUAX
yeoBeka. MyTalmoHHBIA mporiece U moaumMopdusm. [lomymsimoHHbIE BOJIHEI,
npeiid reHoB, MUrpanus U «3PQPEKT OCHOBATENA» B MOMYJISIHUIX COBPEMEHHOTO
4eJI0BeKa.

UYenoseueckue pacel. Ilonstue o pace. bonbimme pacel: eBpomneougHas

(eBpasuiickasi), aBCTpaJO-HETpOWIHAs  (PKBATOpHUAJIbHAS),  MOHTOJIOMIHAS
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(asmaTcko-aMepHuKaHCKasi). Bpemss U myTH pacceleHHs 4elnoBeKa I10 IUIaHETE.
EnuncTBO  dyenoBeweckux pac. HaydyHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKpPY)KaroLIeH cpenbl.
Bnusiane reorpaduyeckoit cpeasl u  Apeiida TeHOB Ha MOPGOJIOTHIO U

(U3MONOTHIO YeIoBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosioruu. CBsi3b 3KOJIOTUH C IPYTUMH HayKaMHU.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MPUPOAHbIE U JIabopaTopHble. MOJIENUpPOBaHHE B JKOJOTUU. MOHUTOPHHT

OKpY>KaroIlen Cpe/bl: TOKAIbHbBIN, pErHOHAIBHBIN U TT100aTbHBIN

Okosorndyeckue (GaxkTopbl U 3aKOHOMEpHOCTH ux jedcrBus. Knaccudukanums
9KOJIOTUYECKUX  (PAKTOpoB: abmoTHYecKHe, OWOTHYECKHE, aHTPOIIOTCHHEIE.
OOme 3aKOHOMEPHOCTH JEHCTBHSI JKoJormdeckux ¢akropos. [IpaBuio
munumyma (K. Ilnpenrens, 0. JIuGux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEHOOUOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBET Kak 3KOJOrHUecKuii (akrop. JleiicTBue pa3HBIX
Y4acTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIbI
pacTeHM M JKMBOTHBIX 10 OTHOUIEHMIO K cBeTy. CHUrHajbHas poJib CBETa.
doTonepuoausM.

Temnepatypa kak dkojorumdeckuil ¢akrop. JlelictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak skojorndeckuit ¢aktop. [Ipucnocobnmenus pacteHMH K
Moi/Iep>KaHuio BoAHOTrO Oananca. Krnaccudukaius pacTeHU MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpensl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYILIHAs, IOYBEHHA,
rmyOMHHAass — MOJNOYBEHHAs, BHYTpPUOpPraHW3MeHHas. (DPU3MKO-XUMHUYECKUE
OCOOCHHOCTH Cpell oOuTaHUs OpraHu3MoB. l[IpucnocobieHuss OpraHuzMoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmsl. BHennue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpHcrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHUSM YCIOBUI
AKHU3HU.

Kusznennsie ¢opmbl opranu3moB. [loHsarue o >xu3HeHHON dopme. Ku3zHeHHbIE
(GbopMBI pacTeHMIA: JepeBbs, KyCTApHUKU, KYCTaPHUYKH, MHOTOJICTHHE TPAaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue dakTopbl. Bumbl OMOTHYECKHUX B3aUMOJCHCTBUN: KOHKYPEHIIHS,

XHUITHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepaunus, MyTyaausM,
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7.3

7.4

KOMMEHCAIU3M (KBapTUPaAHTCTBO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJACHCTBUS  (Tomuyeckue, Qopuueckue, ¢adpuueckue). 3HaYEHUE
OMOTUYECKMX B3aUMOJICHCTBUN [UIS CYIIECTBOBAHUSA OPraHU3MOB B Cpele

obutanus. [IpUHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

DKOJIOTHYECKUE XapaKTePUCTUKHU Tomyisiuu. llomymnsaius kak Ouonoruveckas
cucrema. Poitb HEOTHOPOTHOCTH Cpelibl, (PU3MUECKUX OaphepOB M OCOOCHHOCTEH
OMOJIOTUH BHIIOB B (DOPMHPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIUN.
OcCHOBHBIE TIOKa3aTeNW MOMYJISIUN: YUCIECHHOCTh, IUIOTHOCTh, BO3pacTHas |
MOJIOBAasl  CTPYKTYypa, pOXKAAEMOCTb, MPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHTpALIUSL.

Dkoyoruueckas CTpykrypa mnonyisuud. OIeHKa YUCICHHOCTH TOIYJISIIUH.
JlunaMuka nomyisiuuu U €€ peryisuusg. buotudeckuil moTeHIMan MOIMYJISIIUH.
MopenupoBanue JAMHAMUKA —nonyiasuud. KpuBble pocTa  UHMCIEHHOCTH
nonynsuud. KpuBble BbDKHBaHUS. Perynsnus 4MCIEHHOCTH MOIMYJSUUNA: pOJb
(akTopoB, 3aBUCANIMX M HE 3aBUCANIMX OT IUIOTHOCTH. DKOJIOTHYECKUE
ctpareruu BunoB (I- u K-ctparerun).

[TonsiTne 00 oKkojormueckod HuUlIe Buga. Mecroobutanue. MHoromepHas
MoJenp 3Kojorndyeckod Humum k.M. XarunmHcona. Pa3mepsl 3KOIOTHMYECKON
Hui. [ToreHnmanbHas U peain30BaHHAsA HUIIIH.

Bun kak cucrema nonynsuuii. Apeansl BUIOB. Buasl M MX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTHM  TOBEACHUS M MHUIpauuid  >KMBOTHBIX.

brnonornueckue nHBa3UH HYy>KCPOAHBIX BUI0B

CooOmiectBa opraHuzMoB. buoneno3 u ero crpykrypa. CBsi3u MexIy
opraHu3mMamMu B OuWOIlEHO3€. DKOCHCTeMa Kak OTkpbiTasg cucrema (A.[Jx.
Tencnu). @yHKIMOHANBHBIE OJOKM OPraHU3MOB B JKOCHCTEME: MPOAYLECHTHI,
KOHCYMEHTHI, peayleHTtbl. Tpodudeckue ypoBHH. Tpoduyeckue memnu u ceTH.
Abunotnyeckue 610ku 3KocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BELIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHoBHBIE TOKAa3aTeIM 3KOCUCTEMBI. buomacca u mpoaykius. DKOJIOTHYECKUE
MIUPaMUIbI YUCel, OMOMACCHI U SHEPTHH.

HanpaBneHnHble 3aKkOHOMEpHBIE CMEHBI cOOOIIecTB — cyKueccuu. [lepBuunbie u
BTOPHYHBIC CYKIIECCHM W WX TPHYUHBL. AHTPOIOTCHHBIE BO3JICHCTBUS Ha
cykueccuu. Knmmmakcnoe coobmiectBo. buopasnoobpasue u moiHota KpyroBopora
BEILIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[Ipupogubie HSKOCHCTEMBI. AHTPOIOTE€HHBIE SKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArpornieHo3. Pazniuus Mexay aHTPOIOIN€HHBIMU U IPUPOIHBIMU SKOCUCTEMAaMHU.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opockas (iopa u

¢dayna. CunanTponusanusi ropoJckoi ¢aynsl. buonorndyeckoe n xo3siicTBeHHOE
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3HAYEHUE arpo’3KOCUCTEM M YpOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B 3KOCHCTEMAX.

[Tepenoc »HEpruM M BEUIECTB MEXKIY CMEKHBIMU 3KOCHCTEMaMH. Y CTOMYMBOCTD
OpraHu3mMosB, HOHyJISII_II/If/’I U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHBLIX U

AHTPOINOT€HHBIX BO3JECUCTBUI

7.5

7.6

buochepa — oOmemnanerapHas o0oso4yka 3eMyHM, TA€ CYIIECTBYET WIIU
cyliecTBoBana ku3Hb. Yuenue B.M. Bepuaackoro o Omocdepe. Obnactu
ouocdepsl u e€ cocras. KuBoe BemecTBo Onochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cyllecTBoBaHUs Ouocdepsl. OcoOeHHOCTH OuOChepbl Kak
rIo0ampHOW  JKOCHCTeMBl.  J/luHamudeckoe  paBHOBecMe B Oumocdepe.
KpyroBopotbl BemiectB M OHOreOXMMHUYECKHE LUKIBI (yriaepojaa, a3oTa).
PurmudHOCTS siBIIeHMI B Onocdepe.

3onanbHOCTh Onocdepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CyIIU: TYHAPA,
XBOWHBIC Jieca, CMEMIAaHHBbIE W IIHPOKOJMCTBEHHBIE Jeca, CTEIH, CaBaHHEI,
MyCTBIHU, TPOMUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTHTENbHBIH W
KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa U (YHKIMS XKHUBBIX CUCTEM, OLIEHKAa MX PECYpCHOIO MOTEHLHaNa U
onocdepHbIx QyHKITUN

DKOJIOTHUECKUE KPU3KCH U WX MpUYUHBI. Bo3nelicTBrue uenoBeka Ha Ouocdepy.
3arpsi3sHEeHHE BO3NYIIHOU cpeabl. OXpaHa Bo3Ayxa. 3arpsi3HEHHE BOJIHON CpEJIbl.
OxpaHa BoaHBIX pecypcoB. Pa3pymenue mouBsl. OxpaHa MOYBEHHBIX PECYPCOB.
W3menenue knmumara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIbHBIM U JKUBOTHBIM Mup. OxpaHa
pPacTUTENLHOTO M XHUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPAaHBI MPUPOIHI.
Kpacubie knuru. Ocobo oxpansemble mnpupojansie Tepputopun (OOIIT).
Borannyeckue caspl U 300JI0THYECKHE TAPKH.

OCHOBHBIE TPHUHIUIBI YCTOWYHBOTO pPA3BUTHS YEIIOBEYECTBA W IPHPO/IBL.
PammonanbHOE  MPHPOIOINONBE30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

paszHooOpa3us 3eMiau
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. buonorms. 10 xmacc. Yuebuuk. YriyOnéuueii ypoBenb. PII. ®I'OC I[laceunuk,
Kamenckuii, Pyoros IIpocsemenue: buonorus. Jlunus sxuznu (5-11)

2. buomorus. 11 kmacc. YueOHuk. Yrimyonéuubiii ypoBeHb. PDII. ®I'OC Ilaceunuk,
Kamenckuii, Pyoros IIpocsemenue: buonorus. Jlunus sxuznu (5-11)

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

https://infourok.ru/userMaterials/userMaterials/index

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://m.edsoo.ru/
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