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MOSACHUTEJBHASA 3AIINCKA

[Tonoxenue pa3pabOTaHO HA OCHOBAaHUM CIEAYIOIIMX HOPMATHUBHBIX aKTOB:
- @denepanpHOTO 3aK0HA OT 29 mekabps 2012 1. Ne 273-03 "OO6 obOpa3zoBaHuu B
Poccuiickoii Oenepanun';
- @enepasibHOTO 3aK0HA OT 24.09.2022 Ne 371-®3 "O BHECEHHM W3MEHEHUU B
denepanpabiii 3ak0H "OO0 oOpazoBanuu B Poccuiickoit @enepanun” u crathio 1
®enepanpHoro 3akoHa "OO o0s3aTenpHBIX TpeboBaHMsX B Poccuiickoit
denepanun';

- Ilopsaka  pa3paboTku W yTBepXkAeHUS  (eAepalbHbIX  OCHOBHBIX
o01reo0pa3oBaTeNbHbIX MPOrPaMM, YTBEPKIECHHBIM IMpUKa3oM MuHucTepcTBa
npocBemienust Poccuiickoit ®@epepaunu ot 30 cenTsaops 2022 r. Ne874
(3apeructpupoBad MunuctepcTBoM toctuiiuu Poccmiickoit deaepanuu 2 HOSOPs
2022 r., peructpannonubiii Ne 70809);

- Tlopsinka opraHu3anud U OCYIIECTBICHUS O0Opa30BaTEIbLHOM NESTEIBHOCTH IO
OCHOBHBIM  001I€00pa3oBaTelIbHBIM  IporpaMmamM  —  00pa3oBaTelIbHbIM
nporpaMmam  cpeaHero oOmiero o00pa3oBaHUs, YTBEPXKACHHBIM IPUKA30M
Munnpocsemenus ot 22.03.2021 Ne 115;

- [Tpuka3z MunuctepctBa npocsemienns Poccuiickoit @enepanuu ot 18.05.2023 Ne
371 “O6 ytBepxiaeHuu ¢eaepanbHOil 00pa30BaTEIbHON MPOTPaMMBbI CPEIHETO
obmiero obpazoBanus” (3apeructpupoBan 12.07.2023 No 74228) (manee — DOII
COO);

- @enepanbHBIX TOCYJAPCTBEHHBIX O0Opa30BaTEIbHBIX CTAHJIAPTOB CPEIHETO
oOmiero oOpa3oBaHusl, YTBEPKICHHBIX MPUKa30oM MHHHCTEpCTBa 00pa30BaHUS U
Hayku Poccuiickoit @enepanyu ot 17 mas 2012 r. Ne 413, ¢ U3MEHEHUSIMHU,
BHECEHHbIMU TMpUKa3aMu MuHucrepcTBa oOpa3oBaHus M Hayku Poccuiickoit
deneparuu ot 29 aexadps 2014 r. Ne 1645, ot 31 gexabps 2015 r. Ne 1578, ot 29
utonst 2017 1. Ne 613, ot 24 centsabps 2020 r. Ne 519, ot 11 nmexabps 2020 r.
No712, or 12 aBrycra 2022 1. Ne 732 (manee — OI'OC COO);
- Ilpukaz Munucrepcta npocseuieHuss PO ot 4 okrsa6pa 2023 r. Ne 738 "OO0
yTBEPkKIAEHUU (PeepalibHOrO MEePEeUHs JIECKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JOMYIIEHHBIX K HMCIOJIb30BAHUIO MPU PeaTu3alMi UMEIOIIUX TOCYIapCTBEHHYIO
aKKpeIuTaIlui0 00pa3oBaTENbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
o0O1ero, cpeHero odiero oopazoBaHus'.

[Iporpamma mo ydeOHOMy mpenmMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeaHero odiiero oopazoBaHus pazpaboTaHa Ha ocHoBe denepasbHOIO
3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konnenuuu mnpenopaBaHus ydyeOHoro mnpenmera «buonorus» u
OCHOBHBIX TOJIOKEeHUI (PenepanbHOi paboueil mporpaMMbl BOCIIUTAHUS.



VYueOunbiii npeamer «buonorus» yrmyonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJSIETCA OJHUM W3 KOMIIOHEHTOB IpeAMETHOW obnactu «EcTtecTBeHHO-
HayuyHble TmpenMeTsl». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepenpann  oOy4eHUsT Ha YpOBHE CpEAHEro ooOiiero oOpa3oBaHUA U
IpU3BaHbl OOECTEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
OOIINM, CpeTHUM TMpOo(ecCHOHANBHBIM U BBICHIUM 00pazoBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATENIBHBIX M Pa3BUBAIOIIUX
3a/lay, CBS3aHHBIX C HpodopueHTanueln o0ydaroumxcss U CTHUMYJIUPOBAaHUEM
UHTEpeca K KOHKPETHOW 00JIaCTH HAay4yHOTO 3HAHMS, CBSI3AHHOTO C OHMOJIOTHEH,
MEIUIUHOW, 3KOJIOTHEN, ICUXOJOTUEN, CIIOPTOM WIIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buomorus" naér npeacraBieHHE O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaeisieT o0si3aTeNbHOe (MHBapUaHTHOE) MPEAMETHOE COAep KaHue, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHYeT MOCIEA0BATeIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamme mno Ouosoruu
peanu30BaH MNPUHLMI MPEEMCTBEHHOCTH C HU3y4YeHUEM OHOJIOTMU Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATPUBAETCS
HAMpaBJICHHOCTh HA  MOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e JKWU3HM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXKarolled mnpupoaHou cpeae. B
nporpaMme Mo OHMOJIOTMM TaK)Ke IMOKa3aHbl BO3MOXHOCTH YYEOHOro mnpeaMera
«buonorusiy B peamusaruu  TpeboBanuit PI'OC COO k 1IaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM M TPEJAMETHBIM pe3yJbTaTaM OO0ydeHUsS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUAOB Yy4€OHO-NO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJIEpKaHUS OUOJOTHUYECKOTO O0O0pa3oBaHMs Ha
YpOBHE CpeAHEro 0011ero oopa3zoBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oopasoBaHUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciidpeHue W yriayOJieHHe 3HaHUN 0O0Yy4aroluxcs O >KMBOW MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTMU M OHOJOTMHM PA3BUTHUA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOT U, FBOJIIOLIMOHHOTO YUE€HHUS U IKOJIOTHH.

N3yuenue ydeOHoro mipeamera «buonorus» Ha YIIIyOJICHHOM YpPOBHE
OPUEHTHPOBAHO HA TMOJATOTOBKY OOYYaIOIIUXCS K IMOCIEIYIOMIEMY MOJIYYEHUIO
Ouosiorn4eckoro  oOpa3oBaHWs B By3aX M OpraHM3alMsIX  CpPEIHEro
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npogeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4YarOT pa3BuThe. Tak,
pacuiMpeHbl U yriayOJjeHbl OHOJOTUYECKUE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIIOTMYECKUE CBEAEHUS TPUKIIATHOTO U IOMCKOBOIO
XapaKkTepa, KOTOPbIe MOXKHO HCIOIb30BaTh KaK OPUEHTHUPHI JJISl MOCIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpamus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYUYEHHBIMU OOYYAIOIIUMHUCS TPU H3YYCHHUU
bu3uKY, XUMHH, Teorpaduu U MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o y4deObHOMy mnpeamery "buomorms" otpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBINM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHUs OMOJIOTUYECKOro pa3HooOpa3usi I1uiaHeThl. Tak, B 10 kiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHOJIOTMH, SMOPHOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTHH, AKTyaJIM3UPYIOTCS 3HAHUS OOyyaroumxcs Mo OOTaHUKE, 300JI0THUH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs 3BOIIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VY4eOnbiii npeamer «buonorus» mpusBaH  00ecHeYUTh  OCBOCHHE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIeKAIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHH, TPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[ms
pa3BUTUSL M TOJJEpXKaHUS HHTEpeca OO0ydaroumxcs K OHOJIOTUH Hapsdy co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHSI U PA3BUTHS
TOM WM WHOW o00nacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEllICHUE BaXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

[enb n3yuenus: yueOHoro npenmera «buonorusp» Ha yriyOJa€HHOM YpOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra H NOPUOOpPETeHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K ONpeAesEHHON o0sacTu
poeCCHOHANILHON JIeATeNTbHOCTH, CBSI3aHHOW C OHWOJIOTHEW, WM K BBIOOPY
y4e0HOTO 3aBEICHHUS IJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHusI.



JlocTmkeHne 1enu  W3ydeHWs ydeOHoro mpeamera «buosorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUnBACTCS PEIICHUEM CIIEIYIONTUX 3a0a4:

OCBOCHHE OOYYAIOITUMUCS CUCTEMBI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKHUX CHCTEM (KJICTKa,
OpraHu3M, MTOMYJISAIHNS, BUI, ONOTEOIIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHUE OOYy4YaloIIMXCd C METOJAMH TO3HAHHUS >KUBOW TMPUPOJIBI:
UCCJIEIOBATENILCKUMU  METOJlaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOTHH, SMOpPUOJIIOTMM U OWOJOTMM pPa3BUTHUS, TEHETHUKU U
CCJICKITNY, OWOTEXHOJIOTUHW W CHHTETUYCCKON OWOJIOTHH, TaJCOHTOJIOTHH,
DKOJIOTUHU);  METOJAaMH  CaMOCTOSITEIBHOIO  TPOBEJICHUA  OMOJOTHYECKHX
uccleoBaHU B JjabopaTtopum W B mpupoje (HaOmoJeHue, H3MEpEeHue,
AKCIIEPUMEHT, MOJICITUPOBAHMUE);

OBJIaJICHWE OOYYArONIUMHUCS yMCHHUSAMHU: CaMOCTOSTEIBHO HaXOIWTh,
aHAMM3UPOBATh W MCIOJIB30BaTh OHOJIOTMYECKYI0 HH(POPMAIUIO; ITOJIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-DKOHOMUYECKHMMH U  SKOJOTUYECKUMHU
nmpo0jeMaMu YeJIOBEYECTBA; OICHWBATh ITOCICACTBUS CBOCH IEATEILHOCTH II0
OTHOILICHUIO K OKpPYXKaloIIeH NpUPOAHOU cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH M COOJIOJATH  MEphI
npoduiiakTUKA WH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOW KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BuUTHE Y 00YyYArONINXCSI MHTEIUICKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
B IMpOIlECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBHITUSAMH K COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHMOJIOTMH, pEIIaeMbIMH €10 MpOoOJIeMaMH, METOJ0JIOTueH
OHOJOTUYECKOTO WCCJICIOBAHMSI, MIPOBEACHUS AKCIIEPUMEHTAITLHBIX
WCCJICIOBAHNM, PEIICHHS OMOIOTHYECKUX 3a7a49, MOJCIUPOBAHUS OMOJOTHICCKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
IIEJIOM M K OTJICIBHBIM €€ 00BbEKTaM U SIBJICHUSAM; (OPMHUPOBAHUE IKOJIOTHUUECKOMH,
TCHCTHYECKOM TPaMOTHOCTH, OOIICH KyJIbTYypbl TIOBEJACHUS B IPHUPOJIE;
WHTETPAlMHA €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOydJaroIMIMMHCS  KOMIIETEHTHOCTH B PalMOHAJIHLHOM
MPUPOOTIOIL30BaHNN (COONIO/IEHNE TIPaBUJI TOBEICHUS B TPHUPOJIE, OXPaHbI
BUJIOB, 9KOCUCTEM, Onocephl), COXpaHEHUH COOCTBEHHOTO 370POBbsl U 3/I0POBBS
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OKpyXXalmux Jojned  (cobmomeHuss wMep mnpoduinaktuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOTHOTO U  TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B MMOBCEHEBHOMN KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIUMMCS
VHIMBUTyaJIbHOU 00pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NoCJIeayIONIEMY TPO(ECCHOHATBHOMY CaMOOIPEACICHUIO, B COOTBETCTBHU C
WHIMBUyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSMHU PETHOHA.

OO01iee YuCI0 4acoB, OTBEJCHHBIX HAa M3yuyeHHE OWOJIOTHH, COCTaBiisieT 68
gacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kiacce — 68 gacos (1 yac B
HEJICITIO).

Ot6op opraHm3amMOHHBIX (OPM, METOJOB U CPEACTB OOYUYCHHUS OMOJIOTHH
OCYILECTBISIETCS C YY4ETOM CHEUU(PUKU €ro CoAepKaHWs M HalpaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsaX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIISIETCSL TIPOBEJCHUE JIA0OpaTOPHBIX M TMpakThudeckux pador. Taxxke yuacTtue
0Oy4aroluxcs B BBIIOJHEHUH MPOEKTHBIX U yYEOHO-UCCIEN0BATENbCKUX padoT,
TEMaTHUKa KOTOPBIX ONPENENSIEeTCs y4YUTEIeM Ha OCHOBE HMEIOLUXCA
MaTepUaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMoJOoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupbl U cxembl: «CBsI3b OMOJIOTUM C APYrUMU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTeMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CamMOOpraHW3alus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), oOuochepusiii. Ilpoueccbl, MPOUCXOASIINE B KHBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [loHaTue o 3aBuCUMON 1
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabraroB. [IpuunMHBl UCKaKEHUsS PE3yIbTATOB »JKcmepuMmeHTa. I[loHsaTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE Pa3IMYHBIX METOJOB IIPHU
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas reopust (T. [1IBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bozma u e€ poib Kak pacTBOpPHUTENA, pEareHTra, y4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperysiunu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornyeckue mnoauMmepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qynkuun 0enkoB. IIpuonsi.
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YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpl. M'mapodunsHO-THApOGOOHBIE cBOMicTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, QocPoaunubl, BOCKH, CTepouabl. buonoruueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKUE U OMO(U3NUYECKUE UCCIEAOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuupel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHue: XuMUYECKast MOCyAa U 000PYyI0BAHHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTtopuass  paGora  «lccienoBaHue ~— HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uromnasma. [{urozomns. [utockener. [IBuxxenue nurorniaa3mbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBopumMbix OeiakoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHW MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /J[uHamuka s0epHOU 00010uKu 6 mumose. AHoepHulil
Mpaxcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu
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[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuplt u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
KUBOTHOM  KJETKW», «CTpoeHue  pacTUTENIbHOM  KiIeTkw», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEPHAbHBIX KJIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KIETKAX.

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUE JHEPIHUH B KJIETKe

AccUMWIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tmpoueccax. DOEpMEHTATUBHBIM XapakTep peakUuid KIETOYHOTO
MeTtabonusma. DepMEHThl, UX CTPOCHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakIuii OT pa3INYHbIX PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
Anoxcueennviti U okcuceHHwll omocunmes y baxkmepuii. Ceemocobuparowjue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIINE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepHH, BOJOPOJHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
UCIIOJIb30BaHUE YEJOBEKOM. AHa’pOOHbIE MUKPOOPIaHHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
nporeccax ouojgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHHoz2o epaduenma npomonos. Cunmes
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AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pa6ora «U3ydeHue (¢GEepMEHTATUBHOTO paCIlEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO cUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnyeckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaexynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC MMapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKu3HeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbie U MEAUIIMHCKHAE TTPOOITIEMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHulX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.
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JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0eHHOCTH TMpoIIecCOB, MpOTEKalIMX B uHTepdase. [loaroroBka KiIeTku K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHBHBIA  CHUHTE3, aAHTUIAPAIJIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

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

Henenne ximerkn — wmuto3. CTaguy MHUTO3a W MPOUCXOIAIIME B HUX

nporeccel. Tunbl MuTo3a. KapnoknHes u muTokuHe3. buonorudeckoe 3HadeHUE
MHUTO3A.

Perynsnmst MuTOTHYECKOTO MHKIA KIETKH. [IporpamMMmmpyemasi KJIeTOYHas
rudeb — anomnTo3.

Kinerounoe smpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, ougppepenyuposxku, cmapenus u eudenu xiemokx. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHHE: CBETOBOM MHUKPOCKOI, MUKpOIpenaparsl: «MHUTO3 B KIeTKaxX
KOpelIKa JIyKay.

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlaGopaTopHasi pabGota «HaGmroeHre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OmHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. bakTepum, apxew, OJHOKJICTOUHBIE T'PHUOBI, OJIHOKJICTOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTHI. KOJIOHMAbHBIEC OpTaHU3MEI.
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B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacoNiOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPIraHOB KUBOTHBIX U uesioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEH.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. IloryomeHnue BOABI,  YIVIEKHCIOIO ra3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEeJIOBEKa.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHast IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX KUBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoOBEHOCHass cucrema W €€ Oprassl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUS CTPOEHUSI KPOBEHOCHOM CUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenne y opranu3mMoB. Beinenenue y pacteHuil. Beimenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON cucTemMamMu. Beigenenue y
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MMO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CTpoeHne n (QyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XMMUYECKOM 3a1UThl. ODUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKTUBHOro uMmyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perymsiudss |y  OpraHu3MoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTp U peryisiuus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. be3ycioBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBble cucteMbl», «CTpoeHHe CTEOs,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BprgenurenbHas cucteMa», «DHIOKPUHHAS cucTeMay, «CTpOeHHE MBIIIIbD,
«Ammynuter»,  «KuiieuHonosioctHeie», «CxeMa  TUTaHUA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHE THIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema sarymkw», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.
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OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyI0BaHUE JIS1 IEMOHCTPALlMU TTOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHnue TKaHEe paCTCHUI».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pasMHOMXKEHHs: MOYKOBAHHME,  CIOPYJISLUSA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a W IOJIOBOrO Iporecca. MelWo3 M ero MeCTO B JKU3HEHHOM LHMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywmku). JpoOnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIONIETOCA 3apojbllia (dMOpPHUOHAIbHAS WMHIIYKIIHS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuonanbpHBI mepuon. [lpsmoe u
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO
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pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PEryJIAINU POCTa KUBOTHBIX U yenoBeka. CTaiuu MOCTAIMOPUOHAIBHOTO PA3BUTHUSA
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereraruBHoe pasMHOxkeHUe», «Tumbl Oecnosoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHOX)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpEnapaTax».

IIpakTnueckass padora «BbIABIEHME NPU3HAKOB CXOJCTBA 3aPOIBILIEH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTHS TEHETUKWM Kak Hayku. PaGoter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.
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OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

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

ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHnaens — 3aKkOH pacLICIUICHUs IPU3HAKoB. LluTosiormueckne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacJeloOBaHMUs ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAENICHUs Moda. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anmMoAeHCTBUE HEaUIEIbHbIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHUYEeCKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,
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«Kapuotun uenoBeka», «Kapuotun apozodpuinby, «KapuoTtum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CIEIUICHHOTO HACJIEIOBaHUs MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MopaudukanuonHass U3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKAs M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNTHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTalldOHHAs.

KomOuHaTuBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBbIe MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HACe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabmuet u  cxeMbl: «Buael  um3MmMeHUMBOCTHY», «MoauduKalmoHHAs
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.
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ObopynoBaHue: *KHUBbIE U TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEIECHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUHN U JICUCHUHA T€HETUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTukanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUW. Ponb ceneknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekIMOHHOM paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PanuanMOHHBIN M XUMUYECKUNM MyTareHe3 Kak UCTOYHUK MYyTallUui y KyJIbTYPHBIX
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dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Tomyuenue MTOJTUTLIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX THOPUAOB. JIOCTHIKEHUS CEJIEKIIMU PACTEHUIN U )KUBOTHBIX. «3eéHast
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYIbTYp. /M3yuenue, coxpamenue u ynpaseieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW W3MEHYHMBOCTH,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3yyeHue coOpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHos0rust ¥ CHHTeTHYECKAsA OMOJIOT U

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEeNHE. Mukpoouonornyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B TIPUPOIe OMOCUHTETHYECKHUE TTYTH.
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Kierounasa unxeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonvsosanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCcOMHasi W TE€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudposas meauruHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, yctaHoBieHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
MIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHne u pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIECHUH B
onoJioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.
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JIBrKy1Me CUJTbl 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTh
pPa3MHOXEHHUS OpraHU3MOB, HAcCJIEICTBEHHass HM3MEHUYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHUE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmumpt u  cxembl: «Cucrema sxuBoit mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «MexaHuzm (opmMupoBaHUs
MPUCTIOCOOJICHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (QopM
KanycTbl», «[lopobl TOMaIIHUX JKUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX BUOB
(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBMXXYIIUX CHJ 3BOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLIM.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsuust Kak 3jeMEHTapHas eIMHHIA 3BOOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPHI (IBMIKYIIUE CHUJIbI) HBOJIONUU. MyTallMOHHBIHI
npouecc. KomOuHaTuBHasg wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHMs 4YacToT aieiaed B momyisauusx. Oddexr
ocHOBaTend. Iggexm oOymuinounozco eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
pasnoobpasus: npuuunsl u cieocmeus. llposenenue s¢pghexma Opeiigha 2eros 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMA:
reorpaduueckas (MpocTpaHCTBEHHAs1), OMoJIorudecKkast (pernpoayKTUBHas).

EctecTBeHHbII 0TOOp — HampaBisgiomuil Qgakrop sBoiaouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAOWIM3UPYIOIMIUMA,  pa3pbIBAIOMINN
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHM3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUU.
Bo3HukHOBEeHHE ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocodseHuil y opranu3mMoB: MOpP(OIOrHuecKue,
duznonornyeckue,  OMOXUMHUYECKHE,  moBeaeHuYeckre.  OTHOCHUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.
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Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpazoBanus. Iyt u
CIIOCOOBI BUI000pa30BaHMUS AITOTIaTPUIECKOe (reorpaduueckoe),
CUMIIATpUUECcKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponp  sBomronMoHHON OuWonormM B pa3pabOoTKe HAyYHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEl.

JleMoHCTpanumn

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

Tabmunpl 1 cxeMbl: «MyTallMOHHAsE HM3MEHUMBOCTHY», «llomymsaiuonHas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxymiue
CWJIbl ABOJIIOLUN», «IDKOJIOrMYECKass M30JsUUs MONYJALHN ceBaHCKOU (openn»,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlomynsiiuoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«MHaycTpralIbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckre ananrauun», «llpucnocoOJIEeHHOCT, OpraHu3MoOB U €€
OTHOCUTENBHOCTBY, «Kpurepuu Buaa», «Buupl-nBolHUKN», «CTpyKTypa Buaa B
npupozae», «CrocoObl Bug0o00pa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHJI000PAa30BAHHME BHUJIOB CHUHUID),
«ITomunnonael pacteHuit», «KanycrHo-peneuHblii ruopuy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeil C MpuUMepamMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl W 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuW ONU3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabGopaTopuasi padora «BbIsiBIeHHE HM3MEHUHMBOCTH Yy OCOOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiienuss  OpraHu3MOB U HX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUJOB IO MOp(oIOrHIecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTONOrM4YecKkne METO.bI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

24



buoreorpaguyeckue Metonsl u3yueHus sBodronuu. CpaBHeHHe GIIOpBI U
dbayHpl MaTepuKOB W OCTpOBOB. buoreorpaduyeckue obOmactu 3emmn. Bumpl-
SHJEMUKHU U PEITUKTHI.

DOMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
ABOIONMH. ['€HeTHueckue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIpPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHUsS  HBOJIIOIUU.
['omonoruunsie reHbl. COBpEeMEHHBbIE METOIbl MOCTPOEHUs (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS FTEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [Ipunyun cmensvl QyHKYUL.
HeobOpatumocTs 3BoJonMK. AjnanTuBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
IBOJIFOLMY.

JleMoHCTpanumn

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

Tabmuubl U cxembl: «DUIOr€HETHUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepbl»,  «Creronedansy,  «Punnodpute»y,  «CeMeHHbBIE
nanopoTHukn», «buoreorpaduueckue 30Hb 3emium», «lpeiid KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble CcTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyauUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAa0OpHI YEJIOBEKa MW IHUMIIaH3e», «[J1aBHBIE
HaIpaBJICHUS IBOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOIHI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KH TOMOJIOTUUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOK/ICHU KU3HU U €€ ONpoBepKeHHe onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxaeHue sKu3HU U aCTPOOUOIOTHS.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reomoruueckas) SBOJIOIUSA. XHMHYECKas OHBOJIONHA. AOHWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB n3 Heoprannueckux. Omeir C. Mumiepa um I'. Opm.
OO6pazoBanue mnoauMepoB u3 MoHoMepoB. KoarepBaTtHas rumoresa A. M.
Omnapwuna, TumoTe3a nepBudHOro Oynpona JIx. XomnaeitHa, reHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIICTKH.
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HUctopust 3emum U MeroAbl €€ wu3zydeHus. lckomaemple OpraHU4ecKue
octarku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIIOTHAS
reoxpoHosiorus. ['eoxpoHonornyeckas mKasua: 30Hbl, 3pbl, HEPUOJIBI, TOXH.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrennii. Bpixox pacrenmii Ha cymy. llosBieHMEe CHOpPOBBIX pacTeHHU U
3aBoeBaHne uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue UIBETKOBBIX
pacTEHU.

OCHOBHBIE 3Talbl 3BOJIIOLHUHU KUBOTHOrO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tumnoB. [lepBbie XOpA0OBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOIHUS TTO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAONINX U
ntul. [lpunnun kimoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEepUoAaM: apxeu, MPOTEPO30W,
najgeo30i, Me3030M, KaifHO30¥. OOmas xapakTepucThKa KiuMara |
reoJIOrH4eckux TmporeccoB. llosiBieHHEe W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yclIoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTHYECKHE KPU3UCHI MpONuIoro. [IpuyuHel u
CJIIEICTBUSA MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHiumnel krnaccudukanmu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIIbI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnaiuannanu, JI. [Tactep, 1. . Meunuxkos, A. H.
Omnapumn, Ix. Xongelin, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. [1actepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tabl OPraHUYECKON IBONIONUNY, «CXxema 00pa3oBaHUSI DYKapHUOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkserounsle Boaopocim», «Mxw», «llanoporHuku», «l ol0ceMeHHbIE
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pactenusi», «Opranbl I[IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdo3sl KHUBOTHBIX», «lIpocrelimme», «KuiedHONnoa0CTHEIEY,
«Ilmockue YEpBU», «YneHucToHorue, «PEIOBI», «3EeMHOBOJIHBICY,
«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KU3HU B
apXxeuckou spey», «Pa3BuTHE KU3HU B MPOTEPO3OMCKOU 3pe», «Pa3BUTHE )KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIEC NIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yy4della NTULl W 3BEpeEu,
KOJUIEKIIMM OKAMEHEJIOCTEHN, ITOJIE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—HOpu 1o u3y4eHuto abMOT€HHOTO CHHTE3a OPraHUYECKUX COCTMHEHHUM B
NEepBUYHON aTMochepey.

JlaGoparopHasi padora «/3ydeHuMe W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHbie
BO33peHnsa. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOTHYECKre, COI[UaTbHbIC.
CooTHolieHne OMONOTMYECKUX U COIMANIbHBIX (PaKTOPOB B aHTPOIIOICHE3E.

OCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHHMe 4YenoBEeKOOOpa3Hbie O00€3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTHUIBI — OOUIUE MPEIKH YeTOBEKOOOPpa3HBIX 00€3bsH U
JroJed. ABCTPAJONMUTEKU — ABYHOTHE MPEAKU JoJei. YeloBeK yMeblil, IepBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek relmenbOeprckuii  — 00mMMIA  TIPENIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HEaHAEPTAIbCKUN
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KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TasleoreneTrka u mMajiecOreHOMMUKA.

DBOJIIOLMST COBPEMEHHOTO uejloBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIUSAX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(pQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJoBeKa.

Uenoseueckne pacel. [loHsatue o pace. bonbmme pacekl: €BpONeougHas
(eBpaszuiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTtBO  yenoBeuecknx pac. HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IpucrnocoOeHHOCTh, YEeOBEKa K Pa3HbIM YCJIOBUSAM OKPYXKAlOIIEW Cpeibl.
Bnusaue reorpaduueckoil cpeapl W Apeiida reHOB Ha Mopdosoruio u
(bU3HOIOTHIO YeTIOBEKA.

MexaucuuiuinHapabie  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUU.  ODBOJIIOIIMOHHAS  AHTPOMNOJIOTHSI M TAJECOAHTPOIOJIOTHUS
YEJIOBEUECKUX MOMYJIAUNA. bruoconuanbHple MCCIEIOBaHUSA MPUPOJIBI YEIOBEKA.
HccnenoBanrie KO3BOTIONUH OMOJIOTMYECKOTO U COIMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apsun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHBI», «CKeNeT dYeloBeKa M CKEJNEeT MIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOAIINNY, «JleHncoBckuid yenoBek» «Heanaepranbuby, « KpomaHnbOHIBD,
«ITpenku yenoBekay, « ITanbl SBOTIOLNHN YETOBEKa», «Pachl 4ETOBEKaY.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTUYECKUMU UM OHUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEeKa, MOJIEh
yeperna 4YeIoBeKa W uepena IIMMIIAH3€, MOJENIb KUCTH YEJIOBEKAa U KHUCTH
IMMIIAH3€, MOJIEIIA TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne oOCOOEHHOCTEH CTPOCHHUS CKeJeTa
YEJI0BEKA, CBSI3AHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHre dKOJIOrMYECKUX aJalTalNil YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HAJ0PraHMU3MEHHbIX CUCTEM C OKpY Karollei cpeaou
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3apokaeHue u pa3BuTHE 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3genst u 3amauun
9K0J0TuH. CBSI3b SKOJOTUU C IPYTUMH HAYKAMH.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe W JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIeN Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00ATbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. ODKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpPoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHCcTpaMu

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

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpea o0MTAHUSA

OkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[lInpenrens, ). JIubux). TonepaHTHOCTb. DBPUOHMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak »sKonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJib CBETA.
doTonEepruoOaU3M.

Temneparypa kak oskojorumdeckuid (axrop. [leiicTBue TemrepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonormyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojaJiep>KaHuo0 BojgHOro Oananca. Knaccudukanuss pacTeHUH MO OTHOLIEHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHA,
IyOMHHAsT  TIOANOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. IlpucrnocoOsieHus OpraHu3MOB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
TOJUYHBIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.
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XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
JKusnennsie GopMbI pacTeHUM: IEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHAE
TpaBbl, OJHOJCTHHE TpaBbl. JKW3HEHHBIC (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a XKU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHITUS, XUITHNYIECTBO, cMMOMO03 U ero (opmel. [lapasutusm, xoomeparus,
MYTyaJn3M, KOMMEHCAIn3M (KBapTUPAHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3auMoOJecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JleMoHCTpanumn

Tabmuubr u cxembl: «Okonorudeckue (akTtoper», «CBETOBOW CIIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpelbl O0O0UTaHUSI OpraHu3MoB», «buosioruyeckue pUTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
NUTaHus», «XunHudectBo», «llapasutuzm», «Koukypenmus», «CumoOuosy,
«KoMMeHcanuzmy.

O6opynoBanue: repOapuu pPacTeHUHM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHHS, TepOapru U KOJUICKIIUU TETJIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesia NTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HBbIX cpeiax,
repOapu U KOJUIGKIIMM PpACTEHUW ¢ IKUBOTHBIX, OOJAJAONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUUICKIIMM PACTEHUW M JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUaCTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJACHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuass padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO TeMIIEPaTyphI».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLIHH. [Tonmymsimuss ~ Kak
Oouonoruyeckas cucreMa. Poib HEOTZHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
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0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsuuid. OCHOBHBIE TIOKa3aTelu NOMYJSLUUU: YHUCIEHHOCTh, IUIOTHOCT,
BO3pACTHasi M TOJIOBAasl CTPYKTYpa, POKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa 4YMCIEHHOCTH MOMYJISLIMH.
JuHamuka nonyisiuuu U €€ peryidnus. bHoThueckuid MOTEHUHAN MOMYJISIIUU.
MoaenupoBanve TMHAMHUKHA TONYJsiHuU. KpuBble poCcTa YMCIEHHOCTH OIS,
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKomornyeckoil Huie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosiormyeckon HumM Jx.M. XatunmHcona. Pa3zmepsl skosiormdeckomn
Hui. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbI M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKHE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHHS W MUTpPalMil JKUBOTHBIX. buonorndeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabnupl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJISAIIIN,
«IIpocTpancTBeHHass  CTpyKTypa  momyisiiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyisiiun», «CKOpOCTh  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3IMYHBIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUH KUBOTHBIX.

JlabopaTopnass  pabora  «IIpucnocoOneHuss ceMssH pacTeHUM K
PACCETICHUIOY.

Tema 9. Jxosorust coodmecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpPraHM3MOB B JKOCUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJOKHU
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIBI UCel, OMOMACChl 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTpPOIOIEHHbIE BO3JCUCTBUS Ha
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cykueccuu. Knumakcuoe coo6miectBo. bropaznoobpasue u moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbL 03EP U peK. DKOcucmemvl Mopetl U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEMa. ATpOIeHO03. Pazmmuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctempl. OCHOBHBbIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTponmM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucteMax. Poib kackadnoeo s¢ghghekma u 6u006-30upuxamopos (Kuouesvix
6U008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030elicmeUsi  3A2pASHeHUll  pPA3HbIX — MUNog Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 — HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€lCMBUS.
MeTo010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxembl:  «CTpykrypa  OuoueHo3a»,  «DKocUCTEMaA

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMUIA YUCEID,
«JKkonoruyeckas nupamua OMOMacChly, «IKOJOTHMUYEcKas MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHue Jieca mocie
noxapa», «9KoCUCTeMa 03€epa», «ArporeH03», «KpyroBopoT BEMIECTB M MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypo0o3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUusi «IKCKYpCHsl B TUIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM WJIM OMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «IKCKYpCHUsl B arpo’KOCHCTEMY (HA MOJe WIA B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA
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buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CyIIIeCTBOBaJIA JXKM3Hb. PazBuTHe mpeacTaBieHuit o 6uocdepe B Tpyaax J. 3rocca.
Yyenue B. U. Bepranckoro o 6uochepe. O6mactu 6uochepsr u e€ coctas. Kupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepbl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIiiepoaa, a3oTta). PUTMUUHOCTE sSIBIEHUHN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYyHJIpa, XBOIHBIE Jieca, CMELIaHHbIE U IMIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMmar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIANa U
onocdepHbIX PYHKITUH.

JleMoHCTpanumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubl 1 cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kkuciopojga B HpUPOIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «KinMarnueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIaf cpeaa

DKOJIOTUYECKHe KPHU3UChl M WX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne KuMara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
PaCTUTEBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPaHbI MPHUPOJIBL.
Kpacaesie xHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TIPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA U MPUPOJIBI.
PanronanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emuid. OOIIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBU.

Pa3BuTHe METOJOB MOHUTOPHMHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocbepezaoujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvuvle ungopmayuonnvle cucmemsl, odecneuusarowjue O00CMyn K
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uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6Ud008 U IKocucmem. OcHoGbl
9Kopeaburumayuu dKocucmem U cnocooog 060pvObLI ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpaIMuA

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdeprd», «3arps3Henue mnouBbl», «l[lapHukoBelii 3ddexT», «Ocobo
OXpaHsEeMbIE IPUPOIAHBIC TEPPUTOPHUIY», «MOIETHN YyIPaBIIEMOTr0 MUPa.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoi @enepanuu, KpacHol KHUTH pervoHa.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEJCNICHUIO, Haluuyue Mmomusayuu K OOy4eHHIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsS, PA3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUKA O0YYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;
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OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4E€OHBIX M TMO3HABATENIbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSMU, KyJIbTYPHBIMHU LIEHHOCTSMHU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, CBOK PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIQJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;
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MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
NPOSIBIISITH Ka4eCcTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, perysipHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€e301acHOro MOBEJCHUS B CUTYAIHIX, YTPOKAIOUIUX 3J0OPOBBIO U )KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AaKTHBHOW JEATETbHOCTH TEXHOJOTMUYECKONM M COIHMAIbHOM
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHSI DSKOJOTUYECKOW KyJIbTYphI: TNPUOOpPETEHHE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HCIOJI30BaTh MpUOOpETaeMble TPH HU3YYCHUU OUOJIOTHUHU
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIMpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);
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aKTMBHOE HENPUATHE JEHUCTBUM, MPHUHOCAIIMX BpEN  OKpYyKaroleu
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B MO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpolIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/A U3 III00aTBHBIX YKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJy4yaeMble 3HAHUS [JIs aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHHUS OO0YyYarONINXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, HayuyHbIH (DaKT, MPUHLMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCJEIOBAaHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OKCIEPUMEHT W  JpYrue);
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH U  COIMAIBHOW KOMIETEHIIMU O0OydYaroluxcs; CIoCcOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynprare wu3ydyeHus OMOJOTMM Ha YPOBHE CpPEIHEro O0OIIero
oOpasoBanust y oOyuwatonierocss OyayT cQOpMHUPOBaHbl I03HABATEIbHbBIC
YHUBEpCalbHbIe yUeOHbIE AEHCTBUS, KOMMYHUKATHUBHbIE YHUBEPCAJIbHbIE YUECOHbBIE
NEUCTBUS, PEryJIsSTUBHbIE YHHUBEpCAJIbHbIE Yy4eOHbIE JEUCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MetanpeameTHble pe3ynbTaThl OCBOCHHSI IMPOTPaMMbl CPEJHET0 OOIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBianenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE TECTBUS:

CaMOCTOSITENILHO  (OPMYyJIMpPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCu(pUKaIUU, 000OIICHUS), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENeNATh UETU JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YNIbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAKTOB U SBJIICHUIM
YKUBOU MIPUPOIBI;
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CTPOUTH JIOTMYECKHE pPAaCCYXIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH M NIPOTHUBOPEYHS] B PacCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSITh CXEMHO-MO/ICIIbHBIC CpencTBa TUTSt IPEACTaBICHUS
CYILLIECTBEHHBIX CBSI3ei M OTHOLICHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKK€  NPOTUBOPEYMU  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIAH PEIICHHS MPOOJEMbl C YYETOM aHalIU3a MMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEAbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIEI0BATENBCKON U MPOESKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHus NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUSI;

WCIIOJIB30BaTh PA3JIMYHbIE BHJIBI JIEATEIBHOCTH II0 TMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETAlHH, NpPeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYalHSIX;

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

aHAJIM3UPOBATh IMIOJYYEHHBIE B XOAE PEUIEHUs 3aJadd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIIECTBJIATh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMEThb IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;
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BBIIBUTaTh HOBBIE HJIEW, MpeUiaraTh OPUTMHANbHBIE MOAXOAbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEIICHUSI.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(pOpMAINK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM MpeCTaBICHUS, KPUTUUECKU OLEHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIMpoBaTh 3alpPOChl U MPUMEHSTH PA3IMUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI yUYeOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMANbHYI0  (GOpMy  TMPEACTABICHUS
ononornyeckod uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
Oouonornueckoi uHGpoOpMauued: NPUMEHATh XUMHUYECKHEe, (u3nmdeckue Hu
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJaJeTh  HABbIKAMU  paclO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) o0menme:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYIIECTBY O0OCYXJIaeMOil TeMbl (YyMEHHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaraeMon
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYAaCTHHKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpPEACTBAa OOLICHMs, MOHHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MOHMMAThH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEeTHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.
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2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI IPH pelIeHUH OUOJIOTHIECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS MPU PEIlICHUN Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh [EJId  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSL MO €€ JIOCTMKECHHIO: COCTaBJIATH IUIAH JIEHCTBUM,
pacmpeienarTb pojud ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh NHULIUATHUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) caMmoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKaxX IO OTHOUIEHHUIO K JKUBOW NIPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYalHSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;
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BJaJ€Th HABBIKAMU  MO3HABATENbHOM  pedriekcuu Kak  OCO3HAHHUSA
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPHUEMBI PEIEKCHH IS OLEHKH CHUTYyalllH, BhIOOpa
BEPHOT'O PEILECHUS;

YMETb OLEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHIDKEHHIO;

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

3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAsl CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHSI COJIEPXKAHHUS Y4eOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, HHTEPIPETAINN U MPEOOPa30BAaHUIO 3HAHWM, BHUJBI IEATCILHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
peaNbHBIX KXU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ynbTarhl MPEACTaBICHBI 1O
roJilaM U3y4deHHUsI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce NOKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPUPOABI W  PEHICHUH  TPOOJEeM  palHroOHAILHOTO
MIPUPOOTIOIL30BAHMS, O BKJIQJIC POCCHICKUX W 3apyOCIKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHE TCOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3Wsi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWH),  3aKOHBI
(emnHOOOpa3Wsl MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YHCTOTHI TaMeT,
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HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTUYECKHX PSAIOB B
HaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMH HAyYHOTO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OINHMCaHUE, HW3MEpPEHUE,
HaOJIOICHNE, DKCTICPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTraHOB M CUCTEM
OpraHOB pACTEHUU, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTpoHOTO TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€H03a, TaMeTOTreHe3a, IMOPUOTEeHE3a, TOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHA  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIy OpPTaHOWIAMH KIETKH W HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK Pa3HBIX TKaHEWM M WX (QYHKUUSIMH, MEXITY
opraHaMud M CHCTEMaMd OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U UX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMHU, MEXIY STallaMH
oOMEHa BEIIECTB, dTaraMH KJIIETOYHOTO IMKJIA U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISIBJISATh OTIMYMUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJIOTUYECKUMH TIPOIIECCAMHU U SBJIICHUSIMH, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OSKCIECPUMEHTAIBHBIMA
cperncTBamu, (GOPMYIHpPYS IEJb HCCICIOBAHUS, aHAJTU3UPOBATH ITOTYUYCHHBIC
PE3YNBTATHI U JICNIaTh BHIBOIBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
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nyOJdMYHO  TPEICTaBIATh  MOJYYEHHBbIE  pEe3yNbTaThl HAa  YYEHUYECKHX
KOH(EpEeHIINSIX;

YMEHHE OIICHUBATh JTHYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIEIOBaHUI B
obnmacti  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILIOZIOTBOPEHHE, HANpPABIEHHOE M3MEHEHHE T'€HOMa M CO3JJaHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JeSATEIbHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOJasTh MO3HABATEIbHBIM
WHTEpEC, HAIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIUsX CPETHETO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11
Kaacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeECT€ U POJIM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTHHBl MHpa, B TO3HAHWW 3aKOHOB NPUPOJBI M PEIICHUH SKOJIOTHUECKHUX
npo0OjieM 4YeloBeYecTBa, a TaKkKe B PEIICEHUH BOIPOCOB PALMOHAIBHOIO
IPUPOJIOTIOIB30BaHUs, U B (POPMUPOBAHUM LIEHHOCTHOIO OTHOLIEHUS K MPHUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHHME BJAJETh CHUCTEMOW OMOJOIMYECKHUX 3HAHMUW, KOTOpas BKIOYAET
ONpeieNieHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralonnX OHOJIOTHYECKUX
TEPMUHOB M TOHATHH (BHUI, dKOcucTeMa, Ounocdepa), OMOIOTHYECKHUE TEOpUU
(oBomrortmonHas teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHUs HBOJIIOINN), YICHHS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Bomtouun, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdYeckoro paBHoBecus J[x. Xapmaum m B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), nmpaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJaJ€Th  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCIOJIb3YEMbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSAX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS H
OLICHKH aHTPOIOTEHHBIX N3MEHEHUH B PUPOJIE;

YMEHHE BBIICIATh CYIICCTBEHHBIC MPHU3HAKUA: BHJIOB, OHOTEOIIEHO30B,
PKOCUCTEM H Omochepbl, CTAOMIM3UPYIOMIETO, ABWXKYIIETO M Pa3pbIBAIOIICTO
€CTECTBEHHOT'O otOopa, aJIJIONIaTPUUECKOTO u CUMIAaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIITUX CHJI SBOJIONUY HA T€HO(POH T TIOMYJISIUH,
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MPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepeIOBaHUS HANIPABICHUIN
IBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B SKOCHUCTEMAX;

YMEHHE YCTAaHABIMBATH B3aUMOCBSI3M MEXAYy IIPOIECCAMH SBOJIOINH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€He3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHUs, a0MOTUYECKUX M OMOTHUYECKUX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHHUSA, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHs] MHOroo0Opasusi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHUSI MPUPOJIBI M UETIOBEUYECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 3a/1a4H, BBIBISATH MPUUNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTMYECKUMU TIPOIECCAaMH U SBICHUSMU, I€TaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATh JITA0OpATOPHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu paboTe ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYAOBaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenacTBamMu, (GOpMyIupys Ledb HCCIEJOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yibTaThl U JeaTh BHIBOIBI,

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHUusX;

yYMEHUE OlLIEHWBATh THUIMOTE3bl M TEOPUU O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJACTBUAX M CIOCcOo0ax MpeaoTBpaIeHus
ri100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHabHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBIIIUICHHOCTH, YIIyOJATh TO3HABATENbHBI WHTEpPEC, HaIlpaBIECHHBIM Ha
OCO3HAaHHBI  BBIOOP  COOTBETCTBYIOIIECH mpodeccun U MPOJOJDKEHHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATHLHOTO U
BBICIIIETO0 0Opa30BaHUS.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnuecTrBo uacoB

J:;_)H HanmeHoBaHHe pa3/iesioB M TEM MPOTrPaMMbI Beero Kontposabubie TpakTuueckue
padoThbI padoThI
['enetnka xak Hayka. OOIIHE 3aKOHBI 5
HacJIeIOBaHMS TIPU3HAKOB.
TUunbel reHeTUYECKUX 3a1a4 14
Pemmenmne 3amau 4
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 0
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11 KJIACC

HaumeHoBaHMe pa3iesioB 4 TeM
NMPOrpamMMblI

Ne i/

Koaun4yecTBO 4acoB

Bcero

KoHTpoJbHbIE
patéoTbI

IIpakTH4eckue
padoThI

buonorus kak Hayka. MeTo1bl HAYy4YHOTO
MO3HAHU4.

Krnerka kak Ononormyeckas cucTemMa

OpFaHI/IBM KaK OMOJIOrn4YecKasl CHCTeMa

Cucrtema 1 MHOTOOOpa3ne OPraHuIeCcKOro
MUpa

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLC

OBOJIIOLUA JKUBOW NPUPOBI

DKOCHCTEMBI. 3aKOHOMEPHOCTH IKOCHUCTEM.

co N o o A WIDN PFP

Pemenue npodnoro EI'D
OBILEE KOJIMYECTBO YACOB I1O ITPOTPAMME

N PN OO NN

w
D
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Nen/ KosaudecTBo 4acoB
° n/m
Tema ypoka B KonTpoJsbHbIe IpakTuyeckue
cero
padoThI pabéoTbI
1 ['eHeTHUYECKME TEPMUHBI 1 CUMBOJIUKA
[{uTomorndeckrue OCHOBBI MOHOTHOPHTHOTO
2 CKpCIIMBAHUS
3aKoH eIMHO00pa3us THOPUAOB IIEPBOTO
3 MTOKOJICHUS
4 3aKOH pacUICIJICHUS TPU3HAKOB
5 Pemenue 3amau Ha | u |l 3akousr Mengens
6 [TonHOE ¥ HEMOJTHOE JOMUHUPOBAHUE
7 AHanM3upyromee CKpeluBaHue
Pemienue 3a1au Ha MOHOTHOpUTHOE
8 CKpellBaHue
9 JletanbHbIE TEHBI
10 Pemenue 3aa4u Ha JeTaabHbIEC TeHbI
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3aKOHOMepHOCTI/I HaCJICAOBAHUA IIPpU

11 JUTUOPUIHOM CKPEIIUBAHUUI
Pemenue 3amay Ha qurnOpuIHOE
12 CKpEIIMBAHUE
BzaumopelicTBre HealJIEIbHBIX T'€HOB:
13 SITACTA3
B3anmopaeiicTBie HeaJUIeIbHBIX T€HOB:
14 KOMIIJIEMEHTAPHOCTb, MOJIUMEPUS
HacnenoBaHue rpyrin KpoBH 4€JIOBEKA -
15 KOJOMHUHHUPOBAHHUE
16 XpOMOCOMHasi TEOpHUsI HACJIEACTBEHHOCTH
17 ['eHeTrnueckast KapTa XpOMOCOM
CuenneHHoe HaCIeJOBAHUE MTPU3HAKOB U
18 KPOCCHUHTOBEP
19 Pemenue 3aga4 Ha 10JIHOE CIIETUICHUE T'€HOB
Pemenue 3aga4y Ha CcrierieHHOE
20 HACJIEJ0BAHUE C KPOCCUHTOBEPOM
21 CreruieHHOE ¢ 0JIOM HacJIeJOBaHUE

50




Pemenue 3aJa4 Ha CHCIIJICHHOC C ITOJIOM

22 HacJICIOBaHUE
ClerieHHOE C MOJIOM U KPOCCUHTOBEPOM
23 HacJICIOBaHUE
Pemenue 3ama4d Ha HAacIeJOBaHUE,
24 CLICTUICHHOE C MOJIOM U KPOCCHHTOBEPOM
["omanapuyecKuii TN HACIEIOBAHUSA
25 MPU3HAKOB
Perienue 3a1a4 Ha ToJaHIPUYECKOE
26 HacJICIOBAHUEC
27 IIceB10ayTOCOMHOE HACIEI0BAHUE
Pemenue 3a1au Ha ICEBA0ayTOCOMHOE
28 HacCJICIOBAHUE
Pemienue 3a1au Ha onpeiesieHUE pacCTOSIHUS
29 MEX]ly TeHaMU
30 Pemenue 3amay muaun 28 KM EI'D
31 Pemenue 3amay muaun 28 KM EI'D
32 Pemtenne 3amau nuanu 28 KUM EI'D
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33

34

OBILEE KOJIMYECTBO YACOB I1O ITPOTPAMME

Pemenue 3amau muauun 28 KM EI'D

Pemenne 3agay muauu 28 KUM EI'D

34
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11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IpakTuyeckue
patéoTbI

buonorus kak Hayka. MeTo1bI HCCIEAOBAHUS B
Ouosioruu. 3HaueHUEe OMOJIOTHH KaK HayKH

YPOBHH OpraHU3alMM )KU3HA. XaAPAKTEPUCTHUKA.
buonornueckne cucteMpl

OCHOBHBIE MOJIOKEHUS KIIECTOUHOU TCOPUH.
Kneroynoe ctpoeHre opraHu3MOB — OCHOBA €/IMHCTBA
OpraHuyeckoro Mupa. Muoroo0pasue KJiIeToK.
XHUMHUYECKUI COCTaB KIEeTKH. POJIb XUMHYECKUX
BEIIIECTB B KJIIETKE

Crpoenue knetku. OyHKIIMU OPraHOUI0B KIIETKHU.
DHEPreTUUeCKui 1 MiIacTUUeCKuii 0OMeH

Kierka — reneTnueckas e1uHuIa >KUBOoro. buocunres
oesnika. Muto3 v Meiio3. @a3zel MUTO3a U MEl03a.
buonornueckoe 3HaueHUE

Bupycel — HekieTounbie GopMbl KU3HUA. Mepbl
NpOo(UIAKTUKH PACTIPOCTPAHEHUS BUPYCHBIX
3a00JIeBaHU

[TonoBoe u 6ecrnoioe pa3MHOKEHHE.
O11010TBOpEHNE
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OnTorenes. IMOPHOHATIBLHOE U TOCTAMOPUOHATILHOE

8 pa3BUTHE OPTAaHU3MOB
3aKOHOMEPHOCTHU HACIIECTBEHHOCTH, UX

9 [IUTOJIOTHYECKHE OCHOBEIL. 3akoHbBI I'. Mennensa u T.
Moprana

10 I'eneruka nosa. HacnenoBanue npu3Hakos,
CUEIICHHBIX C TIOJIOM

11 BzanmopeiicTBue reHOB. | eHeTHKa dyeioBeKa

12 N3menunBOCTh Oprann3MoB. Monudukanuu u
MyTalllH. 3aKOHOMEPHOCTH U3MEHUYUBOCTH

13 Cenexusi, METOJIBI CeEKIMU. buoTexHonorus, eé
HaIpaBJICHUS
[apcTBo OakTepHii, UX CTPOEHUE,

14 KU3HEAEATEIbHOCTh. bakTepun — Bo30yauTenu
3a00JIeBaHUMN PaCTEHUMN, KUBOTHBIX U YEJIOBEKA.
Mepsl ipopuTakTUKU

15 [HapcTBO rpuboOB. XapakTepucTrKa rpuooB. 3HaUCHHE,
CobenoOHbIe U 0BUTHIE TpUOKI. JIumaitHuku

16 [MapcTBO pacTenuii. XapakTepuCTUKA PACTUTEIBHOTO
opranu3Ma. OpraHbl pacTeHUI
MHuoroo0pa3ue pacteHuid. XapakTepucTHKa

17 OCHOBHBIX OTJIEJIOB pacTeHuil. Poib pacTenui B
MIPUPOJIEC U KU3HU YEJIOBEKA.

18 [{apcTBO )KUBOTHBIX. XapaKTEPUCTUKA OCHOBHBIX
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KJIaCCOB JKMBOTHBIX

19

20

OpFaHBI N CUCTCMBI OPIraHOB KNBOTHbIX. Ponb
JKUBOTHBIX B IIPUPOJC U )KU3HU YCIIOBCKA

Opranusm yenoBeka. TkaHu, BUAbI TKaHe. OpraHsl U
CHUCTEMBI OPTaHOB YEJIOBEKA

21

CTpOCHI/IC U CUCTCMBI OPIraHOB 4YCJIOBCKaA. OHOpHO-
ABUTATCIIbHAsA, KDOBCHOCHA, J'II/IMCI)aTI/I‘IeCKaH,
HMMYHHAas CUCTCMbI

22

[TumeBapuTeabHas U IbIXaTeIbHAS CUCTEMBI.
KpoBooGpamenue. Koxa, crpoerue, GyHKIUH.
OOMeH BelecTB

23

24

25

HepBHas 1 SHIOKpUHHASL CUCTEMBI.
HewporymopainbHas perynisiuus nporeccoB
KU3HEACATEIBHOCTH OPTraHUu3Ma

AHamm3zatopsl. Oprasbl 4yBCTB, X POJIb B OPraHU3ME

Jlnunas u oOmecTBeHHas TurueHa. ®opMupoBaHUE
310poBOro oopasa xxu3nu. [Ilpodunakrrka
nH(peKIMOHHBIX 3a00seBanuil. TpaBmatuzm. [Ipuémbl
OKa3aHUs [1EpBOM TOMOLIHU

26

Pa3smuosxenue yenoBeka. JKu3HeHHBIC ITUKIIBI,
pa3BUTHE 3apOIbIIIA U I0/1a. bepeMeHHOCTh U POJIbL.
Pa3BuTHe denoBeka nociae poxaeHus

27

Bun, xpurepun Buna. [lomymsnus, XxapakTepUCTHKA.
MuxkposBosronys 1 Makpo3BotoLus. Criocoob
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BI/II[006pa?>OBaHI/IH

I[BI/DKyH_[I/Ie CHJIBI U 3TAaIlbl 3BOJJIIOIINH YCJIOBCKA.
28 ['nnioTessl IMPOUCXOKICHHUA YCIIOBCKA. Pace1
YCJIOBCKA, UX TCHCTHUYICCKOC POIACTBO. BI/IOCOHHaJ]I)HaSI

IMpupoaa 4CJI0BCKa

Cpena obuTaHusi OpraHu3MoB. JKOJIOTHYECKUE
29 daktopsl. BnusHue skonornyeckux GakToOpoB CPe/Ibl
Ha JKUBBIE OPTaHU3MbL. DKOJOTUUECKUE HUILU KUBBIX

OpraHu3mMoB

THUOBI PKOJIOTUYECKUX B3aMMOICUCTBUM.
30 DKonoruueckue cooomecrna. I1uesrle nenu u
BKOJIOTUYECKUE TTUPAMU/IBI

31 DKOJOruYecKas Cykueccusi. BUabl 5KOJIOrHYecKux
CYKIIECCHI

39 BnusiHue 3arps3HeHU HA )KUBBIE OPTaHU3MBL.
OCHOBBI PallMOHAIBHOTO MPUPOIONIOIB30BAHUS

33 Brimonaenne npobuoro Bapuanta EI'D

34 Brinonnenne npodbnoro Bapuanta EI'D

OBILEE KOJIMYECTBO YACOB I10O ITPOTPAMME
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TPEHUPOBOYHBINA BAPUAHT Nel
EI'2-2024 110 BUOJIOTI'NN

Yacre 1

Omeemamu K 3a0anuam 1-21 aenawmcea nociedosamenbHocms yugp,
yucino uau cnoeo (cioeocouemanue). Omeemuvl 3anuwmiume 6 noaA
omeemoe 6 mekcme padomwl, a 3amem nepenecume 6 bIIAHK
OTBETOB Ne 1 cnpasa om HOMEpPO8 COOMEEMCHMEYIOUUX 3A0AHUIL,
HAUUHAA C NePeoll Klemouku, 0e3 npodenos, 3anamuvlxX u _Opy2ux
00NOJIHUMEILHLIX CUME0108. Karcovlit cumeon nuwiume 6 omoeibHoll
KJlemouKe 8 COOMEenCmeuu ¢ NpUEEeOEHHLIMU 8 DIaHKe 00pazyamu.

PaccmoTrpute Tabmuiyy «YpOBHH OpTaHHM3aIlliyd JKHBOTO» W 3aIOJHUTE
SAYEUKY, BIIUCAB COOTBETCTBYIOIIHI TEPMUH.

ypOBeHB OpraHu3alnuunu I/IJ'IJ'IIOCTpaI_II/IH YPOBHA
ZKHUBOI'O

Kierounsrit

OTtBeT:

OkcnepuMeHTaTop 00paboTanm  KyJabTypy KIETOK  XJIAMHJOMOHAIBI
unruoutopom ¢orocucremsl Il. Kak mnpu sTtomM wu3mMeHuTCcss 00BEM
BBIJIENIIEMOT0 KMCIIOPO/a U Macca CHHTE3UPYEMO TITFOKO3bI?
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JIns KaxaoM BEJIMYMHBI ONPEACIUTE COOTBETCTBYIOIIMWA Xapakrep €€
W3MEHEHHS:

1) yBenuunnachk

2) yMEHbUINIACH

3) He U3MEHIIIACh

3anumurte BeIOpaHHbIC HUGPHI s Kak10M BenuuuHbl. L{udpsl B oTBETE
MOTYT ITOBTOPATHCS.

O0beM BBIACIIICMOI'O KHUCJIOPOda Macca CHHTCBpreMOﬁ T'JIFOKO3bI

OTBeT:

Komupyromasi o6iacte reHa, BKIIOYAIOIIAs CTAPT-KOJOH U CTOI-KOJOH,
Ha3bIBACTCS OTKPBITAsl pamMKa cuMThiBaHUA. Kakoe 4MCii0O aMHUHOKHUCIOT
3aKOJUPOBAHO B paMKE€ CUMTHIBaHUsA, cojaepxamen 123 Hykineornpa? B
OTBET 3aIUIINTE TOJIBKO COOTBETCTBYIOIIEE YUCIIO.

OrtBeT:

ITo u300pak€HHOM HA PUCYHKE POJIOCIOBHOMN OMpPEEIUTE, CKOJIBKO THUIIOB
ramet oopaszyercs y poautens 1. OTBET 3aNuIlIUTe B BUJC YUCTA.

O — MY/KUMHa

.I — KCHIIHWHA

(O — 6pax

— JIETH 0IHOrO Opaka

YcenoBubie 0003HAYEHUS:

. . — NMPOABJICHHUC IPH3HAKA

OTBeT:
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Paccmompume pucynok u epinonnume 3adanusn 5 u 6.

KakuMm HOMEpOM Ha cXeMe JKM3HCHHOTO IIMKJIAa BBICIIUX PaCcTEHUH
o0o03HayeHna 3urora?

OrtBeT:

YCcTaHOBUTE COOTBETCTBHE MEXKJY XapaKTEPUCTUKAMU U CTPYKTypaMH,
0003HAaYCHHBIMI Ha cXeMme BhIle mudpamu 1, 2, 3: K KaKI0H MO3UIINH,
JAHHOW B TIEPBOM CTOJIOIE, TTOJAOEPUTE COOTBETCTBYIONIYIO TO3UIIUIO W3
BTOPOTO CTONOIIA.

XAPAKTEPUCTUKU CTPYKTVYPA
A) y4acTByeT B OIJIOJJOTBOPEHHUH 1)1
b) nmpousBoauT criopsl 2) 2
B) Gecmonioe nokosieHne 3) 3

I') mpopacraer B rameToput
J1) oOpasyetcst myTeM Merio3a
E) pa3zBuBaercs u3 3Urotel

3anumute BIOpaHHBIE ITUMPHI O] COOTBETCTBYIOIUMU OyKBaMH.

ABBF)IE OrtBer:
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BriGepute Tpu BepHBIX OTBETa W3 IECTH W 3aMUIIUTE TUQPHI, TOX
KOTOPBIMH OHHW YyKa3aHbl. Kakue W3 TEepeurclIeHHBIX HIKE CTPYKTYD
coaepxkat ATD-cunrasy:

1) HapyxHass MeMOpaHa MUTOXOHIPUIA
2) meMOpaHa 1uaHo0aKTEPHit

3) cTpoma XJIOpOIIacTOB

4) meMOpaHa TUJIAKOUJIOB

5) KJIeTouHas CTeHKa OakTepuit

6) KpUCTBI MUTOXOHIPHH

Dj] OrtBer:

VYcTaHOBUTE TMOCIIENOBATEIBHOCTh COMOJUMHEHUSI CTPYKTYp, HauMHas C
HanOoJIbIIEH. 3aMHIINTE COOTBETCTBYIOINIYIO IMOCIEA0BATEILHOCTh HUGD.

1) rmukonpoTena
2) ranaxkros3a

3) remarouur

4) atom yriepojaa
5) nnazmanemma

| ‘ ‘ ‘ ‘ ‘OTBGT:

Paccmompume pucynok u evitnoanume 3adanus 9 u 10.




10

11

12

KakuMm HOMEpoM Ha pHCYHKE OTMEYeHa CTPYKTypa, copMupoBaHHas
3aMBIKAIOIUMU KJIETKAMU?

OrtBer:

Y CTaHOBUTE COOTBETCTBUE MEKIY XAPAKTEPUCTUKAMU U CTPYKTYpPaMH,
0003HAaYEHHBIMHU Ha PUCYHKE BbIIIE Idppamu 1, 2, 3: K KaKI0H MO3UIINH,
JAHHOM B IIEPBOM CTOJOLE, NOJOEPUTE COOTBETCTBYIOLIYIO MO3HLHUIO U3
BTOPOTO CTOJOLA.

XAPAKTEPUCTHUKUA CTPYKTVYPhbI
A) oOpa3zoBaHa MEPTBBIMU KJIETKAMHU 1)1
b) mokpeiTa KyTUKYITOH 2) 2
B) nmpoBouT pacTBOpbI MUHEPAJIBHBIX BEIIECTB 3)3

') obecnieunBaeT TpaHCIIUPAIUIO
J1) Bce KIIETKU COJIEPIKAT XJIOPOTIACTHI
E) accumuisiiiionHas TKaHb

3anumure BIOpaHHbIE HU(PHI 10 COOTBETCTBYIOIIUMHU OYKBAMH.

A[B|[B[T|OE OTtBeT:

BriGepute Tpu BepHBIX OTBETa M3 MIECTH U 3aMUIIUTE LUQPHI, TOX
KOTOPBIMH OHM YyKa3aHbl. JUIsi MagspuiHOTO IUIa3MOJWs XapaKTEPHBI
CIEAYIOLINE TPU3HAKU:

1) oKOHYATEIbHBIM XO35TUHOM SIBJISIETCS] YEJIOBEK

2) MOJOBOM MPOLIECC MPOUCXOAUT IMMyTEM KOHBIOTAIIUU

3) os0BOE pa3sMHOXKEHHUE MPOUCXOTUT B TETIE KoMapa

4) y denmoBeKa BBI3BIBACT AHEMHIO U TIOPAKCHUE TICUCHH

5) Gecrosoe pa3MHOKEHNE MPOUCXOIUT ITyTEM IIU30TOHUU
6) B Tele KoMapa Mopa)xaeT SPUTPOLIUTHI

Dj] OrtBer:

VYcraHoBuTE MOCIEAOBATEILHOCTh CUCTEMATHUECKUX TPYIIN, HAYMHAS C
caMoro BBICOKOTO paHra. 3anummTe COOTBETCTBYIOIIYIO
ITOCJIEA0OBATEILHOCTD ITUPP.

1) Uepennsie
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2) benble akynbl

3) XKuBoTHBIC

4) XopnoBbie

5) bBonwmias Genas akyna
6) XpslleBbie phIObI

[T T T[] Omeer

Paccmompume pucynok u évtnonnume 3aoanus 13 u 14.

13

14

Kakum HOMepoM Ha pucyHKe yKazaHa o00JacTb C HauOoJbIeH
KOHIIeHTpaIruen (poTopenenTopo?

OTBerT:

VYcTaHOBUTE COOTBETCTBUE MEXKAY CTPYKTypamu, OOO3HAYEHHBIMU Ha
pucynke Bbiie mubpamu 1, 2, 3 U UX XapaKTEepUCTUKAMU: K Kaxaou
MO3UIMHU, JJaHHOW B TIEPBOM CTOJIOIE, MOJOEPUTE COOTBETCTBYIOIIYIO
TTO3HITUIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKU CTPYKTYPhBI
A) U3MeHseT TuaMeTp 3padka 11
b) MoxkeT U3MEHSITh KPUBU3HY 2) 2
B) comepuT riagkue MbIIIbI 3)3

I') npo3paunas yacts GuOpPo3HON 000IOUKH
J1) conpukacaercsi Co CTEKJIOBUIHBIM TEJIOM
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16

17

E) npu nomyTHEHHM pa3BUBaETCA KaTapakTa

3anummTe BeIOpaHHbIE HU(PHI TOJT COOTBETCTBYIOIIUMHU OYKBaMH.

A[B|[B[T[I]E OrtBerT:

BriGepute Tpu BepHBIX OTBETa W3 WIECTH W 3alUIIMTE IUGPBI, MO
KOTOPBIMU OHHU yKa3aHbl. Bepubimu XapaKTepUCTUKAMU
MMaHKPEATUYECKOTO COKa SBJISIIOTCS:

1) BeIpabaTbIBaeTCs renaTouTaMu

2) coep>KUT UHCYJIMH U TIIIOKaroH

3) mocTymnaer mo MpoTOKY B IBEHAIIATUIIEPCTHYIO KUIIIKY
4) conep>KAT aMWIIasy U JIMIazy

5) o0ecrieunBaeT nepeBapuBaHue MENTUIOB

6) SMYJIBIHPYET KUPBI

OTBeT: Dj]

YcTaHOBUTE TOCHEAOBATEIBHOCTh MEPEMEIICHHUS] MOJIEKYJIBl TJIFOKO3BI,
MOTJIOIIEHHOM C THUIIE YeTOBEeKOM. 3alMIIUTEe COOTBETCTBYIONIYIO
MOCJeA0BATEILHOCTD IUPD.

1) mocTymieHre MoHOCcaxapuaa B TOHKYIO KUIIKY

2) BKJIIOYEHHE TIIFOKO3bI B COCTAB ITMKOT€HA

3) BcacbIBaHUE yTi€BOJa MUKPOBOPCUHKAMU SHTEPOLIUTOB
4) nmoctyruieHre MOHOCaXapyuaa B KaUJUISIphI IEYEHH

5) TpaHCHOPT TIIFOKO3bI IO BOPOTHOM BEHE

‘ ‘ ‘ ‘ ‘ ‘OTBGTI

[IpounTaiite Tekct. BpiOeputre Tpu NPEIIOKEHUS, B KOTOPHIX JIaHbI
BEpHBbIC OMMCaHMs BuJa YemoBeK NEHUCOBCKHU. 3amumurte nudpbl, MO
KOTOPBIMHU OHU YKA3aHBI.

(1)YenoBek AEHUCOBCKUM OTHOCHUTCS K CTaJUM aHTPOINOTE€HE3a, Ha3blBaeMOM
npotoanTponamu. (2)OCTaTKu MpeACcTaBUTENEH 3TOr0 BHAA JATUPYHOTCA
Bo3pacTtoM 17-21 muH. netr Hazan. (3)2TOT BHUJA TOMUHHUJ HEPBHIM OCBOWII
tepputoputo EBpasum, Beiiias u3z Adpuku. (4)Octatku 3TOro BuAa JHOAEH
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(3yObl1, (hamaHTH TIaIbIIEB) OOHAPYKEHBI B Tieniepe Ha AnTae. (5)B oTnenbHbIi
BUJ JCHHCOBLIBI BBIJEICHBI HAa OCHOBE JaHHbIX cekBeHupoBanus JIHK.
(6)ImeroTcst  cBHUIETENBCTBA O THOPUAM3ALMM YEJIOBEKAa pa3yMHOIO C
PEACTABUTEIISIMU ATOTO BUJIA.

OrTBer: D]]

BreiOepuTe TpM BEpHBIX OTBETa M3 IICCTH M 3alUIIMTE LUQPHI, IMOA
KOTOPBIMH OHM YyKa3aHbl. [IpuMepamu (opHUUeCKUX CBS3CH OpraHn3MOB B
OHOIIEHO3aX SBJISFOTCS:

1) ctpouTensCTBO rHE3/ MTUIIAMU U3 BETBEH J1€PEBHEB

2) noelaHue JUCThEB JIEPEBbEB KUpadhamMu

3) pacnpocTpaHeHHE CeMSH PSAOUHBI ITUIIAMU

4) mepeHoc SIUI] aCKapyu/1 Ha JIalKax MyX

5) 3aTeHeHHne TPaBIHUCTHIX PACTEHUHN EIISIMU

6) IpUKpPEIUICHHE TUI0I0B PENEHHUKA K IIEPCTH )KUBOTHBIX

OrTBerT: Dj]

YcTaHOBUTE COOTBETCTBHE MEXKIYy IpPUMEpaMH M OpraHaMu M
CTPYKTypamu (CpaBHHUTEIIBHO-aHATOMHUYECCKUMU JIOKa3aTeIbCTBAMU
ABOJIIONMM): K KaXKJIOW MO3UILIMM, JAaHHOW B MEPBOM CTOJIOLE, MTOAOEpUTE
COOTBETCTBYIOIIYIO MTO3UITNIO U3 BTOPOTO CTOJIOMA.

I[TPUMEPHI OPI'AHBI 1
CTPYKTYPBI

A) 1rynanplie OCbMUHOTA U IIYTAdbIe aKTHHUK 1) TOMOJIOTHYHBIC
B) wienuk Obluber0 ICMHA HM  WICHHK 2) aHAJIOTHYHBIC
MHOTOHOXXKH
B) kibik yenoBeka u OMBEHb MOpIKa
[') KOHEYHOCTH KPBICHI M pyKa YEIOBEKa
J1) mucThs 6epe3bl U YCUK ropoxa
E) xny0Genp reopruHa u KiryoeHb KapTodes

3anumurte BIOpaHHbIE HUGPHI 1O COOTBETCTBYIOIIMMU OYKBAMH.

ABBFI[E OTtBeT:

[Ipoananusupyiite Tabnuiy «B3auMoaeicTBHe HeEaIENbHBIX T'€HOBY.
3anoyHUTE MyCThIe STMEUKH TaOIMIIbI, HCTIONb3YS SJIEMEHTHI, IPUBEIEHHBIE
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B cmucke. Jlms kaxmod sdeiiku, o003HAaYeHHOW OyKBOW, BBIOEpUTE
COOTBETCTBYIOIIHI 3JIEMEHT U3 MPEMAJIOKEHHOTO CIUCKA.

Tun XapaxkTepucTuka [Ipumep
B3aUMOJEHCTBUS
A [TpusHak Gpopmupyercs npu | DopmHupoBaHUE 3€JICHON
OJTHOBPEMEHHOM JEHCTBUU OKpacKH y MOTOMKOB
JBYX JOMHUHAHTHBIX roJyObIX U KENThIX
HEaJUJIEIbHBIX T€HOB BOJIHUCTBIX MOMMYTauyuKOB
Onucras b «bombeiickuit heHomen» -
poXkeHuE peOeHKa ¢
IIEPBOM I'PYIIION KPOBH OT
POAMTEINS C YETBEPTOU
IPYINION
[Tommmepust BzaumoperictBue B

HCCKOJIBKHUX IIap
HCAJICIIBHBIX I'CHOB C
OAMHAaKOBBIM IICﬁCTBHGM

21

CHOucoK 3J1€MEHTOB:
1) mneitorponus
2) TIoJIaBJICHHE JCHCTBHS OJHOTO I'eHA IPYTHMM HealIeIbHBIM TeHOM
3) AOMOJTHSIOIIEE ICUCTBHE ABYX HEAJICIbHBIX TCHOB

4) KOMIIEMEHTAPHOCTh

5) mpoMeKyTOYHOE HAaCIIeIOBAaHUE
6) dhopMHupOBaHHE MyPIYPHOW OKPACKH IBETKOB y MYIIHUCTOTO TOPOIIKA
IIPY CKPEIIUBaHUM OETOIIBETKOBBIX PACTEHUN
7) ¢dopMUpOBaHHE TUCKOBHMIHBIX TUIOJOB Y TBHIKBBI MPH CKpPEIIMBAHUN
pacTeHult co chepuueCKUMH U0 TAMHU
8) poxxzieHrne peOeHKa ¢ YePHOM KOXKeH B Opake JBYX MYJIaTOB

3anumurte BIOpaHHbBIE ITUGPHI 110 COOTBETCTBYIOIIMMU OyKBAMH.

A|b

B

OTtBeT:

[Ipoananusupyiite tabmuiy «BctpedaemocTs (B %) OCHOBHBIX TPYIII
KOPMOB B kenynikax coboseil B bapryzunckom 3anoBeanuke B 1923-1928
rT.». BeiOepure Bce yTBEpKIeHUS, KOTOPhIE MOKHO C(HOpMYIHpPOBATh HA
OCHOBAaHUHU aHajM3a TMPEACTABICHHBIX [AHHBIX. 3amUIIUTE B OTBETE
U@ psl, O KOTOPHIMU YKa3aHbl BHIOPAHHBIE YTBEPKIACHHUS.

OCHOBHBIE

T'onel
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rpynnsl KopMoB | 1923-24 | 1924-25 | 1925-26 | 1926-27 | 1927-28
Menkue 60 75 37,5 78,6 12.5
IPBI3yHBI
benxa 10 25 25 2,4 33,3
Bypynayk 20 25 6,2 19 8,3
3asi-0esaK 10 0 12,5 7,1 125
3eMJIepOrKHU 10 0 0 214 8,3
[ITuner 10 0 18,7 14,3 125
Hacexomrblie 0 0 6,2 7,1 25
CemeHa kenpa 20 50 62,5 35,7 79,2
SIronmel 0 0 6,2 9,5 4.2

1) B 1927-28 rr. orMedanach HHM3Kas YHCICHHOCTb MEJIKHUX TPHI3YHOB,
BbI3BaHHAasi HHPEKIUSIMHU.

2) CemeHa kezpa MOEIarOTCS COOOMSIMH KaK MCTOYHHK HEHACHIIIEHHBIX
AKUPHBIX KUCJIOT.

3) B 1927-28 rr. HauOoJplyt0 A0 O Macce Cpeau KOPMOB coOosei
COCTAaBJISIIA CEMEHa KeJpa.

4) B pauuon co0Ooeil BXOAUT KaK )KMUBOTHAs, TaK U PACTUTENIbHAS MMHILA.
5) Yaie Bcero codost OXOTATCS HA HEKPYMHBIX TPHI3YHOB.

OTBerT:
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Yacts 2

Jlna 3anucu omeemoe na 3aoanusn Imou yacmu (22-28) ucnonv3yiime
BbJIAHK OTBETOB M 2. 3anumume cnavana nomep 3a0anus (22, 23 u
m.o.), a 3amem pazeépuHymotii omeem Ha He2o. Omeemul 3anucwvléaiime
uémKo u pazdoopuueo.

Ilpouumaiime onucanue IKcnepumenma u 6blnoaHUmMe 3a0anusn 22 u

23.

DKCIIEpUMEHTATOp  HW3ydal  BiIMSHHE  (UTOrEMAarrmIIOTHHWHHA  Ha
Omactrpanchopmanuio JTUMGOIUTOB, BBIICICHHBIX W3 TMEpUPEPUICCKON
KpoBHM uenioBeka. bractrpancdopmanus - 310 mepexon JUMEGOLUTOB B
UMb oOIacThI (KJIeTKH, CIIOCOOHBIC JICIATHCS MHUTO30M).
DKCIEpUMEHTATOP BHOCHII B MUTATEIBHYIO CPEIy JJIsi KyJIbTUBHUPOBAHUS
TUMQPOIMTOB  (PUTOTEMArTJIIOTUHHUH B KOHIIGHTpammu | Mr/mui o
coJiep Kallnii paJroaKTUBHEINA H30TOI BOJOPOAA HYKIeo3u ] THMUAUH (CH-
TUMUJIMH), COCTOSIIUN W3 JEe30KCHpHO03bl M TuMuHA. Crycts 72 daca
SKCIIEPMMEHTATOpP ONpeAeNsa BKIoueHUe “H-tumuauna B 1uME(OOIacThI
M0 KOJIMYECTBY PAJMOAKTUBHBIX MMITYJIbCOB B MHUHYTY, OIICHUBAs TaKUM
o0pa3oM aKTHBHOCTh JICJICHHS KIETOK. Pe3yiabTaTel 3KCIepuMEHTa
MOKa3aHbl B TAOJUIIE.

Bapuant Bxmrouenne *H-TuMuauHa, KOJIUYECTBO
MMITyI5COB/MUHYTY- 103

KonTponb 0,5

OmnbIT 29

22

23

Kakas mnepemMeHHass B 3TOM 3KCHEpUMEHTE OyJIeT He3aBUCUMOM
(3a1aBaeMoOM PKCIIEPUMEHTATOPOM), a KaKasi — 3aBUCUMOMN (M3MEHSIIOIIEHCSI
B okcrnepuMmenTe)? Kakue 1Ba yCiIOBHSI JOJDKHBI BBINOJHSATHCS IPH
IIOCTAHOBKE OTPULATEIBHOTO KOHTPOJIA B 3TOM 3KcnepuMeHTe? C Kakoi
1EJIbI0 HEOOXOAUMO OCYILIECTBIISATh TAKOW KOHTPOJIb?

*OmpuyamenvHvlii_ KOHMPOAb — STO IKCIEPUMEHTAIBHBIA KOHTPOJIb
(ombBIT), TPU  KOTOPOM  M3y4aeMbli OOBEKT HE  IOJBEPraetcs
AKCIIEPUMEHTAIILHOMY BO3JICUCTBUIO C COXpPaHEHHUEM BCEX OCTaJIbHBIX
YCIIOBUH.

Kakoil meron wucCnonb30Bal HCCIEAOBATENb, MPUMEHSIS *H-tumunuH?
OGBscHNTE, TOYEMY BKIIOYeHHE *H-TUMHMINHA B COCTAB KJIETOK SIBISETCS
nokazareneM OnactrpaHchopmanuu JUMGOIUTOB. PUTOreMarrIiFOTHHUH
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24

25

26

UCIIONIB3YETCS ISl IIMTOTCHETUYECKUX uccienoBanuii. B kakoit (daze
MUTO3a JOJDKHBI HaXOAWTbCA JUMGOOIAcTbl, MCHOIb3yeMble IS
LHUTOT€HETHYECKOro aHanu3a? OTBET MOSCHUTE.

Paccmotpute cxemy B3aummonencTBus 0enkoB A co ctpykrypamu b. Kax
Ha3bIBatOTCs MOJieKyJbl A u b? Kakyto ¢yHKIUIO BBITONHSIOT Oenku A?
Kakue kieTku MMMYHHON CHCTEMBbI CUHTE3UPYIOT O€NKH, 0003HaUCHHbIE
oykBori A? Bo B3aumopeiictBum CTpykTyp A U b mposBisercs
CTPYKTYPHOE COOTBETCTBHUE YYACTKOB MOJIEKYJI (MMPUHIIUIT «KIIFOU-3aMOK).
[Ipu BbIMONHEHHM KakuxX eme (QyHKOUA  OelIKOB  CTPYKTYypHOE
COOTBETCTBHE TAaKKE€ MOXKET MPOSBIATHCA? YKAKUTE HE MEHEE [BYX
(YyHKUUNA, OTBET HOSICHUTE.

OnHa w3 amanTanui pacTeHUWW K 3acylUIMBOMY KJIMMAarTy CBsi3aHa C
ocymiecTBiaeHueM ocoboro nytu ¢otocunreza - CAM-porocunTesa
(crassulacean  acid  metabolism -  kuciotHoro  Mertabosu3Ma
TOJICTAHKOBBIX). Y CAM-pacTeHuil crTaguu TEpBUYHOU (uKcanuu
YIJIEKUCIIOTO Ta3a U €ro JallbHEMIEero MCIOJIb30BAHUSl PA3JEJICHbl BO
BpeMmeHU. B teuenne Houn y CAM-pacTeHui MOrJIomaeMblid yTIIEKUCIIbIN
ra3 BKJIIOYAETCS B COCTaB OPraHMYECKUX KHUCIIOT, HAKaIUIUBAIOIIUXCS B
BaKyoJISIX KJIETOK Me30¢uiuia. JIHeM yrieKucCIblil ra3 BICBOOOXKAAETCS U3
KHCJIOT M HcHosibdyeTcss B nukie KanpBuna. B kakoM cocTosHUM
Haxoaarcsi ycteunia CAM-pactenuid B paznuyHoe Bpemsi cyTtok? Kakoe
aJanTUBHOE 3HaueHue To umeeT? Ilporeccrsl kakoi cragun GpoTocuHTe3a
y CAM-pacTenuii pa3ziesieHbl BO BpeMeHU?

JlakTo3Hblii orepoH kumewyHo# mnamouku (Escherichia coli) - yuactox
JAHK, copepxamuii peryisiTopHble OCIEA0BATEIBHOCTH U CTPYKTYPHBIE
reHbl, HEOOXOIUMBbIE JJII TpPAHCIOpPTAa M pAaCHICTUICHUs JakTo3bl. B
OTCYTCTBUE B THUTATEIBHOM CpEeJe JIAKTO3bl PETYISATOPHBIN OeNoK-
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28

pernpeccop  CBS3BIBAE€TCS C  ONEPAaTOPOM,  pPACIOJAralolIUMcs  3a
MPOMOTOPOM (CM. cxemy). [Ipu mosiBneHun B MUTATEIHHON CpPEZe JIAKTO3bI
ee MeTadoauT (aJUI0JIAKTO3a) CBS3BIBAETCA C OEIKOM-PENpPeccopoM,
Hapylas ero CrocoOHOCTb B3aUMOAEWCTBOBATH C omneparopoM. Kakyro
poiib B (PYHKIIMOHUPOBAHUU OINEpOHAa Urpaer npomoTop? OOBsACHUTE,
TOYeMy MpPU OTCYTCTBHHU B IUTATEIBHOW Cpeie JakTo3bl B KieTke E. coli
HE CHHTE3HUPYIOTCs OENKH, y4acTBYIOIIMe B MeTabO0Iu3Me JIAaKTO3bl, a TIPU
MOSIBICHUM  JIAKTO3Bl ~ OKCIIpeccusi TeHOB ocymiecTBisieTcs. Kakoe
npeumymiectBo naet E. coli Takas perymnsius akTHUBHOCTH T€HOB?

PHK-nonaumepasa
6enok-penpeccop

NpOMOTOpP oneparop CTPYKTYPHbIE reHbl

a/NONAKTO3a

?METaﬁoﬂMT I\c’:)KTO3ba:h

& — (Y &

[IpaBOpyKOCTh y 4eENOBE€Ka — ayTOCOMHBIM JOMWHAHTHBIA IIpU3HaK. B
nonyssiiu 4200 dennoBek M3 00CIeAOBAaHHBIX MMEIN BEAYIIYIO MPaBYIO
pyky, a 800 - neByro. PaccumTaiiTe 4acTOThI ajuiesield MPaBOPYKOCTH H
JIEBOPYKOCTH, a TAaKXKE€ 4YaCTOThl BCEX BO3MOXHBIX T€HOTHUIIOB, €CJIH
MPUHATH, YTO TOMYJISIHNS HAXOAWTCS B paBHOBecun Xapau-BainOepra.
OTBeT NosICHUTE.

Ha X m VY xpomocomax 4esoBEKa CYLIECTBYIOT IICEBA0AYTOCOMHBIE
Y4YaCTKH, KOTOPBIE COAEPHKAT aJjIeu OJHOTO T'€HA, U MEXKIY HUMHU MOMKET
MPOUCXOAUTh KPOCCUHTOBEP. OJIMH U3 TaKUX I'€HOB BBI3BIBACT aHOMAJIUIO
CTPOCHUs KOHEUYHOCTEM, a Jpyrom — TMUIMEHTHYK KCEPOAEPMY.
Jluretepo3uroTHasl KEHIIMHA C HApPYIIEHUEM CTPOEHUS KOHEUHOCTEW WU
OTCYTCTBUEM  KCEPOJAEPMBI, MaThb KOTOPOM HMMeEJIa HOpPMAaJbHbIC
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KOHEYHOCTH, a OTEL CTPaAaJl KCEPOJAECPMOH, BBIIIA 3aMyK 3a MYKUYHHY C
HOPMAaJIbHBIMU KOHEUHOCTSIMU U KcepoJepMmoil. PonuBiiascs B 3Tom Opake
J04b C HOPMAJIBHBIMM KOHEYHOCTAMHM M KCEPOAEPMOM BBIIUIA 3aMYX 34
MY>KYHHY, 3/I0pPOBOTO 110 000UM paccMaTpUBaEMbIM MpPU3HAKAM, U POIUIA
704b, CTpaJarollylo KcepoaepMoil. OnpenenuTe TeHOTUNBI U (EHOTHUIIBI
poauTesel U T€HOTUIbI, (DEHOTHUIIBI, 110 BO3MOYXKHOTO IIOTOMCTBA B JIBYX
Opakax.
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