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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ydeOHOMy mnpeaMmery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeaHero obmiero obpasoBaHus pa3zpaboraHa Ha ocHoBe dDenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmemnuuu mnpernojaBanus ydeOHoro mpenmera «buosorus» u
OCHOBHBIX TOJIOKEHU (penepanbHoil paboueil mporpaMMbl BOCITUTAHUA.

VYueOnwiii peamer «buonorus» yrimy6iaéHHoro ypoBHs uzydenums (10-11
KJIACCHI) SIBJISIETCSI OJTHUM U3 KOMIIOHEHTOB IpeaMeTHOM obsiactu «EcTecTBeHHO-
HayuHble mpeameThl». CorjmacHo mnonoxeHusMm @OIOC COO mpoduiabHbIE
yueOHbIe MpPeIMEeThl, U3ydyaeMble Ha yriayOJE€HHOM YpPOBHE, SBJISIOTCS CIIOCOOOM
muddepeniani  oOy4eHUsT Ha ypOBHE CpeaHero oomero oOpa3oBaHUsS U
NpU3BaHbl 00ECIEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHUM
o0umM, cpeJHuM NpodecCUOHANBHBIM U BRICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBI M3 OJTUX Y4YEOHBIX TIPEIMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
NPUOPUTETHOE pEIICHHE 00pa30BaTENbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaronmxcss ¥ CTUMYJIUPOBAaHUEM
MHTEpeca K KOHKPETHON 00JlacTh HayyHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM HIJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mnpenMery "buonorus" maér mpeacTtaBieHHe o
e M 3ajja4ax M3ydeHus ydeOHoro mpenMera «buonorusi» Ha yriayOnéHHOM
YpOBHE, onpenenser 00s3arebHoe (MHBApUAHTHOE) TIPEIMETHOE CO/IEpIKAHUE, €ro
CTPYKTYpHpOBaHHE TIO paszjieliaM M TeMaM, paclpelelieHne MO0 Kiaccam,
PEKOMEH/yeT MOCIEA0BATeIbHOCTh W3Y4YEHUS YYeOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro mpoliecca,
BO3pAcCTHBIX OcoOeHHocTel oOydvatonuxcs. B mporpamme mo Ouonoruu
peanu3oBaH TMPUHLHUI MPEEMCTBEHHOCTH C HU3Y4YeHHEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Onarojaps 4YeMy IPOCMATpPUBAETCS
HANPaBJICHHOCTh HAa  TMOCJEAyIollee pa3BUTHE  OHOJOTUYECKUX  3HAHUM,
OpUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUIEHUS, TPEJCTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIIUTaHUE OEpekKHOr0 OTHOUIEHUS K OKpyXkarolled mnpupogHoit cpene. B
nporpaMMme Mo OWOJIOTMM TakXKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOIro IMpeaMmera
«buonorus» B peanuszanuu  TpedboBaHuit DPIOC COO Kk T1IAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M MpPEAMETHBIM pe3yJbTaTaM oOO0ydYeHUus U B
(GbOpMHpPOBAaHMM  OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATENBHOU  JIEATETbHOCTH
oOy4Jaromuxcs IO OCBOCHHMIO COJEpkKaHUS OHOJIOTMYECKOro o0pa3oBaHUS Ha
YpOBHE CpeaHero o0miero 0opa3oBaHus.

VYueOnbiii npeamer «buonorus» Ha ypoBHE cpeaHero oOIiero oopa3zoBaHUs
3aBepiiaeT OHOJIOTHUYeCKoe O00pa3oBaHME B IIKOJIE W OpPUEHTUPOBAH Ha
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paclipeHde U yriiyolieHne 3HaHUM 0O0ydYaroluMXCsl O >KUBOW IMPHUPOJIE, OCHOBAaX
MOJIEKYJISIPHOW M KJIETOYHOM OWOJIOTHH, SMOPUOJIOTUM W OWOJOTHUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUU, IBOTIOIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCS K TOCIEAYIOIIEMY IOJIyYeHHUIO
Ouonornyeckoro  oOpa3oBaHMsi B By3aXx UM OpraHu3aluiax  CpPeIHEero
npodeccroHaabHOro oopazoBanusi. OCHOBY €ro CoJiep>KaHHs COCTaBIsET cUCTeMa
OMOJIOTUYECKUX  3HAHUM, TONYYEHHBIX TP HU3YYEHUU  OO0yYaIOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHUYECKHX PAa3JeiOB OMOJOTMM Ha YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10—11 kimaccax 3TH 3HaHUA TOJy4aroT pa3BuTHe. Tak,
pacHIMpeHbl W YIIIyOJIEHbI OHOJIOTMYECKHE 3HAHUS O PACTEHUSX, XUBOTHBIX,
rpubax, OakTepusX, OpraHU3Me 4YeJOBeKa, OOIUX 3aKOHOMEPHOCTSX >KHU3HHU,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS IPUKIIAHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIOJIb30BaTh KaK OPUEHTUPHI ISl TOCHEIYIOIIETO
BeIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanus OUOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYUYCHHBIMU OOYYAIOIUMHUCS TPU H3YUCHHUH
bu3HUKM, XUMUH, Teorpadui 1 MaTEMATUKH.

Crpykrypa mporpamMmbl 1o yudeOHOMy mpeametry "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIOIMOHHBIA TMOAXOAbBl K W3YyYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHbIE JJIs )KUBBIX
CUCTEM Pa3HOT'0 YPOBHsI OpraHU3aIlMH, BOJIIOIIMK OPraHMYECKOTO MUpa Ha 3eMiie,
COXpaHEHHUs OHMOJIOTMYECKOro pa3HooOpa3usi IuiaHeThl. Tak, B 10 kiacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOpPHOJIOTHH H
OMOJIOTUN PA3BUTHS, T€HETUKU U CEJIEKIUU, OMOTEXHOJOTUHM W CUHTETHYECKOU
OMOJIOTHH, aKTyalIM3UPYIOTCS 3HAHMS OOydYaloIIMUXCsA MO OOTaHWKE, 300JI0THH,
aHatomuu, (usmonoruu uejoBeka. B 11 kiacce wu3yuaroTcs 3BOJIOLHMOHHOE
y4eHHEe, OCHOBBI IKOJIOTUHU U yueHue o ouocdepe.

VYueOnbiii  mpeamer  «buonorusi»  mpu3BaH  00ECHEYUTh  OCBOCHHE
oOy4JaromuMHCcs: OMOJIOTHYECKUX TEOPUH U 3aKOHOB, HJI€H, TPUHIIUIIOB U MPaBUJI,
JIeKAIIUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpa, 3HAHUH O
CTPOEHUHU, MHOrooOpa3uM M OCOOCHHOCTAX KJIETKHU, OpraHu3Ma, MOIMYJISIUH,
OMOLIEH03a, YKOCUCTEMbI, O BBIAAIONINXCS HAYYHBIX JTOCTHUXEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTMH, IPUKJIAJHBIX aClleKTaxX OMOJIoruYecKkux 3HaHui. s
pa3BUTHS U TONJEPKAHHUS HMHTEepeca OOydarImuxcs K OHOJOTUM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOTO MaTepuaja B COAEPKaHUU MPOTPAMMBbI
o OMOJOTUHU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBIICHUS M PA3BUTHS
TOM WM HMHOW 00yiacTh OWOJIOTMH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeiHBIX
YUEHBIX B pelIEHUE BAKHEHIITUX OUOJIOTMUYECKUX U IKOJIOTUYECKUX TTPOOIIEM.



Lenb nzyuenus: yueoHoro npeameta «buonorus» Ha yriyOoJI€HHOM YpOBHE —
OBJIaJIcHHE  OOy4YalIIUMHCS  3HAaHUSIMU O  CTPYKTYPHO-()YHKIIMOHAIBHOMN
OpraHu3allid S>KUBBIX CHUCTEM pa3HOro paHra # NPUOOPETEeHHE YMEHH
MCIIOJIb30BaTh ATU 3HAHHS B (POPMUPOBAHUU MHTEpECA K ONpeNeNEHHON 00JacTu
npodeccuoHaIbHON JeATEeTbHOCTH, CBA3aHHON ¢ OWOJOTHEH, WIM K BBIOOpY
y4eOHOT0 3aBeICHUS JJIs MPOIOKEHHS] OMOJIOrMYecKoro 00pa3oBaHusl.

Joctwxenne 1enu wu3ydeHus yueOHoro mpeamera «buornorus» Ha
yrayOnéHHOM YpOBHE 00€CIIeUynBaeTCs PEIICHUEM CIIENYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIETIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
NpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYI0 KapTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSAX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsilus, BUA, OMOreo1eHo3, Ouocdepa); 0 BHIIAIOIUXCSI OTKPBITUIX
Y COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTHH;

O3HAaKOMJICHHE OOydYaroIMXCsi C METOJaMH TO3HAHHS >KMBOW MPUPOJIBI:
UCCJIEIOBATEILCKUMH  METOAaMU OHMOJOTHYECKUX HayK (MOJICKYJISApHOM W
KJIETOYHOM OHONOrMu, HMOPUONOTMU M OHOJOTUM pa3BUTHs, TEHETUKH W
CEeJICKIIUU, OWOTEXHOJOTMM M CHUHTETHYECKOM OHOJIOTMH, TaJ€OHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOATENIbHOTO  MpPOBEAEHUS  OMOJIOTHYECKUX
uccienoBaHuid B Jabopatropuu W B npupoje (HaOmojaeHue, H3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHue OOYYarOIMIMMHUCS  yYMEHHSIMHU: CaMOCTOATEIbHO HAaXOJAWTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTHYECKYI0 HMH(POPMAIIUIO; TMOIB30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJMKOM; YCTAaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHWOJOTUH M  COIMAIbHO-d)KOHOMHUYECKMMU M  IKOJOTHYECKUMHU
npoOJieMaMu 4eJIOBEYeCTBA; OIEHMBATH IOCIEACTBUS CBOCH ACSTENBHOCTH IO
OTHOIICHUIO K OKpYKalolle NpUpPOAHONW cpene, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO  OKPY’KAIOIIMX JIIOAe; OOOCHOBBIBATH M COONIOAATH  MEPHI
npoQUIaKTUKU UHPEKIIMOHHBIX 3a00JeBaHUM, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYATHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOIO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHbIE HAYYHbIE OTKPBITUS B 00JIaCTH OMOJIOTUH;

pa3BUTHE Y 00YYAIOMIMXCS WHTEUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B TpollecC€ 3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMU U COBPEMEHHBIMU
UCCJIEIOBAaHUSAMH B OHOJIOTHH, pEHIaeMbIMU €10 MpoOJeMaMu, METOJ0JIOTHEH
OMOJIOTUYECKOTO UCCJIeI0BaHMUS, MIPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHUMN, PEIlIeHUs OMOJIOTMYECKUX 3a7a4, MOJEIMPOBAHUS OUOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCHHUTaHUE Y 00yJarouuxcsl IEHHOCTHOTO OTHOUIEHUS K UBOW MPUPOJIE B
IIEJIOM U K OTACNBbHBIM €€ 00bEeKTaM U ABJICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOM,
reHeTHYECKOW TpaMOTHOCTH, OOIIeH KyJIbTYyphl TOBEIACHUS B MPHUPOJE;
MHTETpaIliU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHne  OOy4YaIOMUMUCS ~ KOMIETEHTHOCTH B PallMOHAJIBLHOM
PUPOJIOTIONIH30BAHUU (COOJIOJIEHUE TPaBWII TOBEIEHUS B MPHUPOIE, OXPaHbI
BUJIOB, dKOCHUCTEM, OMochepsl), COXpaHEHUH COOCTBEHHOT'O 3I0POBBSI U 3/I0POBbS
OKpYXXarolmux Jtojed  (coOmomeHuss Mep NpodHUIaKTAKH — 3a00JeBaHUH,
oOecrieueHne 0€30MaCHOCTU >KU3HENEATEIIbHOCTH B YpPE3BbIUAMHBIX CHUTYalUAX
OPUPOJHOTO U  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B TMTOBCETHEBHOM KU3HU;

co3JaHue  YCIOBUH  JUIS  OCO3HAaHHOTO  BBIOOpa  OOYyYaIOIUMHUCS
UHANBUAYaTbHON oOpa3oBarenbHON TPAeKTOPUH, CIoCOOCTBYIOMIEH
nocieaymmeMy MnpohecCHOHATFHOMY CaMOOIPEICICHUI0, B COOTBETCTBUU C
UHAUBUAYATEHBIMU HHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61ee yuCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTHMHU Ha yriayOJeHHOM
YpOBHE cpenHero obiiero odpazoBanusi, coctasisier 204 yaca: B 10 xmacce — 102
gaca (3 gaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B Hezelo).

Ot60op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4deHHUsS OMOJIOTHH
OCYIIECTBIISIETCS. ¢ YYETOM CHEIM(PUKH €ro COAEpKaHMs U HaAIpaBJICHHOCTH Ha
NPOJOJIKEHUE OUOJIOTHYECKOTO O00pa3oBaHMsA B  OpPraHU3AIMSIX CPEIHETrOo
npodeccuoHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s13aTenBbHBIM yCIIOBUEM MPU 00YYEHUN OMOJIOTUM HA YIITYOJIEHHOM YPOBHE
ABJIAETCS TPOBENECHUE JAOOPATOPHBIX M MpakTHUYeCKuX padoT. Takxke yuactue
OoOy4YaromuXcs B BBHIMOJIHEHUH MPOEKTHBIX M Y4EOHO-UCCIEeN0BATEIbCKUX PalOT,
TEMaTWKa KOTOPBIX OMNpENeNsieTCs yuuTeJIeM Ha OCHOBE HMEIOIIMXCS
MaTEPHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBUH.



COJEPXAHME OBYYEHUA
10 KITACC

ConepxxaHue TporpaMMbl, BBIACIECHHOE KYpPCU80M, HE BXOJIUT B IMPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHas OMoIoTHs — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BuUTHUs
Owonormu.  buojornueckue  HaykM W HU3ydyaeMble UMM TPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, TPUKIATHBIE M TIOUCKOBBIE HAy4YHBIE HCCIIECIOBaHUS B
OMOJIOTHH.

3HavyeHue OUojIoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. Ilpodeccun, cBs3aHHble ¢ Ouosiorueld. 3HaueHHEe OUOJIOTHU B
MPAaKTUYECKON JIEATEIbHOCTH YEJOBEKAa: MEAMUIIMHE, CEJIbCKOM XO3SIUCTBE,
MPOMBIIIIEHHOCTH, OXpaHEe MPUPOIbI.

JdeMoHCTpamuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunneis, XK. b. Jlamapk, Y. [JapBus,
VY. I'apsen, I'. Mennens, B. . Bepuaackuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumel u cxembl: «CBsi3b OWONOTMU C JPYTMMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cUCTEMBbI U UX H3Y4YeHHE

Kupble cucTeMBbl Kak MpeaMer u3ydeHuss Oumosioruu. CBOWCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb,
CJIOXXHOCTh M YIOPSAJIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3AIUs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, K3BMEHYNBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHUCTEM: MOJEKYJSPHBINA, KICTOUYHBIMH,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJIALIMOHHO-BUI0BOM, SKOCHCTEMHbIN
(buoreonenoTuyeckuii), Omocdepusiii. Ilporecchl, TPOUCXOAANINEC B KUBBIX
cucreMax. OCHOBHBbIC MpuU3HAKU XUBOTro. JKU3Hb Kak ¢opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromiye >kMBble CUCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3aIINH.

N3yuenne xuBbIX cucteM. Meroasl Omosiorndeckor Hayku. HaOmronmenwe,
U3MEpPEHHE, IKCIIEPUMEHT, CUCTEMaTHh3allus, MeTaaHanus. [lonstue o 3aBucCUMon 1
He3aBUCUMOW mniepeMeHHOM. IlmanupoBanue oskcnepumenrta. IloctaHoBka U
npoBepka runote3. Hynesas rumoresza. [loHsiTie BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa36poc B Ouonornueckux naHHbBIX. OIEHKAa JOCTOBEPHOCTH IOJTYyYCHHBIX
pe3yabTaToB. [IpUUMHBI UCKaXEHHUS PE3yJbTaTOB »JKcrepumeHTta. lloHsiTue
CTAaTUCTUYECKOI'O TECTA.

JdeMoHCTpamuu



Tabmuuet u cxembl: «OCHOBHBIE TpPHU3HAKU KU3HWY», «buomornueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3aluu KUBOU
npupoap», «CTpoeHue >KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBEYECKOro opranusma», «buoreonenos», «buochepa», «MeToasl
U3YYEHUS JKUBOU IPUPOIBI».

O6opynoBanue:  jabopaTopHoe  OOOpyAOBaHME Il  IPOBEICHHUS
HAOJIIOICHUI, U3MEPEHH, SKCTIEPUMEHTOB.

IlpakTnueckass padora «lcrnonp30oBaHUWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJIeTKu

Knerka — cTpykTypHO-QYHKIHMOHANbHAS €AMHMIIA >KUBOro. Mcropus
oTKphITHs KiIeTku. PaboTer P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOW KJIETOUYHOU
TEOPUHU.

MeTtonbl  MOJIEKYJSIpHOW W KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOMUS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHinanTsHoe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCTpamuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel n cxembl: «CBETOBOM MHUKPOCKOI, «DIEKTPOHHBI MUKPOCKOID»,
«HcTopust pa3BUTHS METOJA0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpENnapaThl PacTUTEIbHbIX,
KUBOTHBIX M OAKTEpUATbHBIX KJIETOK.

IlpakTuueckass pabora «/3ydyeHue METOAOB KJIETOYHOW OHMOJIOTUH
(xpomatorpadus, smexTpodope3, auddepeHuaTbHOe HEHTPUPYTHPOBAHUE,
[TLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKH

XHAMHUYECKUNA COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHKPOIJIEMEHTHI.
Boga m e€ ponb Kak pacTBOpPHUTENsS, peareHTa, yd4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyisanuu. MuHepaabHbIe BellecTBa KIETKH, UX OHOJOrHyecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BeHIeCcTBa KIETKU. buosiormdueckue mnojaumepsl. benku.
AMUHOKUCTOTHBINA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekysnbl. [lepBuynas
CTpyKTypa Oeika, TenTuaHas CBsA3b. BTopuyHas, TpeTHU4Has, YETBEPTHUHAS
cTpyktypbl. [lenarypauus. CsoiictBa OenkoB. Kiaccudukanuss  Oenkos.
buonornueckue GpyHkiun 6enkoB. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, IUCaxapubl, OJIMTOCAXapUabl U MOJIUCAXAPUIBI.
O6mmii TUIaH  CTpoeHHUs U (PU3UKO-XUMHUYECKHE CBOICTBA  YIJIEBOJIOB.
buonoruyeckue GyHKIMHN YTII€BOIOB.

Jlunuaer. M'aapodunsHO-rHApOGOOHBIE CBOMcTBa. Kitaccubukaiys TUnuaoB.
Tpurmuuepunsl, (ochomunuasl, BOCKU, CcTepouibl. buonormyeckue ¢GyHKIMH
munuaoB. OOmMe cBoiCTBa OMOIOTMYECKHX MeMOpaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CTpoeHue HYKJIEMHOBBIX KHCJOT.
Hyxneotuasl. Ilpuniun kommuiementapHoctu. [IpaBmino Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MectoHaxoxaenue u ouonornueckue pynknuu JJTHK.
Buaer PHK. ®ynkiun PHK B knetke.

Ctpoenune mosekynbl AT®. Makpospruueckue cBsizu B moiiekyjie ATO.
buonoruyeckue ¢pynkuuun AT®. BoccTaHoBIEHHbIE IEPEHOCYUKH, UX (DYHKITUU B
kinetke. Jpyeue wykneosuompugpocpamer (HTD). CexBenupoBanue JIHK.
Memoovl cenomuku, mpancKpunmomMuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMOXUMHUYECKHE U OMO(HU3NYECKHEe HCCIETOBAHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoisiekyn. Mooderuposanue
CmMpYKmypul U QYHKYuLl 6UOMONEKYN U UX KOMNIeKco8. Komnvromepnolii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHAIO208.

JdeMoHCTpamuu

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

Huarpammel:  «Pacnpenenenue XMMHUYECKHX JJIEMEHTOB B  HEKHUBOMU
npupoae», «PacnpeneneHne XUuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer u cxemsbl: «llepuoanueckas TabiauIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemiectBa B cocTaBe OpraHu3MoB», «CTpoeHUE
MOJIeKyJbl  Oenka», «CTpyKTypbl OelKoBOM MoOJeKynbl», «CTpoeHHe MOJEKy
yrieBooB», «CTpoeHne MoJieKysl JuUnuaoBy, «HyKIeMHOBBIE KHCIOTBI»,
«Ctpoenne Mosekysibl ATDy.

O6opynoBaHue: XuMu4eckas 1mocyia 1 000py10BaHue.

JlabopaTtopHas padora «OOHapyxeHHe OeTKOB C TTOMOIIbI0 KaueCTBEHHBIX
peaKIum».

JlabopaTtopnas  paGora  «lccrnenoBaHwe — HYKJIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHne U PyHKIIUN KIETKH

Tunel KJIETOK: JyKapuoTuueckas U Tmpokapuorudeckas. CTpyKTypHO-
GbyHKIHOHANIBHBIE 00pa30BAHUS KIETKH.



Ctpoenue npokapuoTHueckoi kietku. Kiuetounas crenka 6akTepuil u apxeil.
Oco0eHHOCTH CTpPOEHUsI TeTepOoTpPOoHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U pojib MPOKApUOT B OMOLIEHO3aX.

Crtpoenue " (G yHKIIMOHUPOBaHUE AYKapUOTUYECKON KJIETKH.
[Inazmaruyeckas wmemOpana (tuiazmaiemma). CTpykTypa —IUTa3MaTHYeCKON
MeMOpaHbl. TpaHCHOpPT BEIIECTB uepe3 MIa3MaTUYECKyl0 MEMOpaHy: MacCUBHBIN
(muddy3us, obnery€énHas auddys3us), akTUBHBIA (IIEPBUYHBIA W BTOPUYHBIN
akTUBHBIN TpaHcmopT). Ilomymponuriaemocth wMemOpanbl. PabGota HaTpuii-
KaJUEeBOTO Hacoca. DHAOLUMTO3: MUHOIUTO3, (aromuto3. Dk3ouutos3. Kierounas
crenka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpuOOB.

Huromnnasma. [{uto3ons. Lurockener. JIBuxenue muromiasmMbl. OpraHOUIbI
kiIeTkd. OaHoOMeMOpaHHbIE OpPraHOMIBI KIETKH: DHJOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onbKu, TU30COMBI, UX CTpoeHUE U GyHKIMHU. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHouA0B KieTKH. CTpoeHHe TpaHyISIPHOrO0 PETHKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [manmkwii  (arpaHyJspHBIA)  9HAOILIA3MaTHYECKUN
petukynym. CekperopHass GpyHkums amnmapara ['onsmku. Moougurkayus denxos 6
annapame [ onvoocu. Copmuposrka 6enxkoe 6 annapame [ onvoxcu. TpaHcnopt
BEIIECTB B KJeTke. Bakyonu pactutenbHbix kieTok. Kierounstii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKH:  MUTOXOHIPHUH,  IJIACTHBI.
Ipoucxooicoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeocrkosckui,
JI. Mapeynuc). Ctpoenrie u (GyHKIIMH MUTOXOHIApUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CJIOXKHBIE  IJIACTUABI  (DOTOCHUHTE3UPYIOIIHMX  IYKapHOT.
XJI0pOMIIACThI, XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHHM.

HemeMOpannbie opranouasl kietku CTpoeHue U QyHKIUMHU HeMeMOpaHHBIX
OpraHOHUI0B KJICTKH. Pubocomsl. IIpomesicymounvie Qunamenmoi.
MukpodunameHTsl. AxkmuHosvle Muxkpoguiamenmol. MBIIIEUHbIE  KJIETKH.
AxmuHnogvle KOMNOHEeHMbl HeMmbluleuHblx Kilemok. MukpoTpybouku. KieTounsrii
neHtp. CTpoeHue © JABWKEHHE KIYTUKOB M pecHUYeK. MUKpOTpyOOUuKH
muTorasmel.  Llentpuons. benku, accoyuuposanHvle ¢ MuxpoguiameHmamu u
muxpompyodouxamu. Momopnvle b6enxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoIIa3Ma, SAPBIIIKH, UX CTPOCHHE U
byukuuu. Anepubiii O0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pacHoOIOKEHHE
XpoMocoM B uHTepdaszHOM siape. yxpomamun u eemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. JJunamuxa sdepHoli 006010YKU 6 Mmumose. AHoepHbiil
MPAHcnopm.

Krnerounsie BxitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCTpamuu



ITopTpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuel u cxembl: «CTpoeHHE SYKApUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOU  KieTku», «CTpoeHHe  pacTUTedbHOM  KIeTKu», «CTpoeHue
MUTOXOHAPUNY, «Sapoy, «CTpoeHHe MPOKAPUOTHUECKON KIIETKI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpENnapaThl PacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepruaIbHbIX KIETOK.

JlabopaTtopnas padora «l3ydyeHwe CTpOeHHUS KJIETOK pPa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydueHne CBOMCTB KIETOYHON MEMOpaHbI.

JlabopaTtopnas pabora «VccrnenoBanue IuiasMoiiM3a M JEIUIa3Moid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas  pa6ora  «/I3ydyenwe  JBWIKEHUS  IUTOIJIA3Mbl B
PACTUTENIbHBIX KIETKAX.

Tema 6. O0OMeH BellecTB M NMPeBPAlllecHHE JHEPTUU B KJIEeTKe

AccuMuUIISIMA U TUCCUMIIIALIMS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl ooOmMeHa
BEIIECTB: aBTOTPO(HBIM U TeTepOTpOdHBIA. YYacTHe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe oobecrnedeHue kietku: npespamenue ATD B
oOMeHHBIX Tiporeccax. DepMEHTATHUBHBIN XapakTep peakuid KJIETOYHOTO
meTabonuzma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHHU3M JICHCTBUS.
Kodepmentsl. Otinuunst GepMEHTOB OT HEOPTraHWYECKUX KaTaIu3aTOpOB. benku-
aKTUBATOPHl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTAaTUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuYHBI CHUHTE3 OpPraHUYECKUX BeHIeCTB B KieTke. DOTOCHHTES.
Anokcueennwvlli u okcueeHuwvli pomocunmes y oaxkmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMEeHmMbl peakyuoHHo2o yeumpa. Poib XJI0poIuiacToB B mpoliecce
dborocunTe3a. CreroBast u TeMHOBas ¢aspl. Pomoovixanue, Cs., C,. u CAM-munol
@pomocunmesa. IpoayKTUBHOCTh (QOTOCHMHTE3a. BrusiHue pasnuyHbiX (akTOpoOB
Ha CKOpOCTh hoTOocHHTE3a. 3HaueHUe HOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTpUuUIUpYyIOmKe OaKTEepUH, Keae300aKTepuH, CepoOaKTepuu, BOJOPOJHBIC
OakTepuu. 3HaUCHHE XEeMOCHUHTE3A.

Ana’poOHble opranu3mbl. Buabl Opoxenus. [IpoaykTel OposkeHHS U HX
UCIIOJIb30BaHUE YETOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIHN O0JIE3HEH.

AnpobHBIE OpraHU3MBlI. Orarsl HHEPTEeTUUYECKOTO oOMeHa.
[ToaroToBuTenbHbIHN dTaM. [ THKOIN3 — OECKUCIOPOAHOE PACIICTNIEHUE TITFOKO3bI.

buonoruyeckoe okucieHre, WK KJIETOUYHOE JbIxaHue. Poib MUTOXOHIpHil B
nporeccax Ouonorudeckoro okucieHus. Luknudyeckue peakuuu. OKHCIUTETBHOE
dbochopunupoBanue. Ouepeus membpanunoz2o epaduenma npomonos. Cunmes
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AT®D: paboma npomonnoi ATD-cunmaszwi. llpeumyiiecTBa a’poOHOr0 MYTH
oOMeHa BellecTB nepea aHadpoOHbIM. DP(HEeKTUBHOCTh SJHEPreTUUECKOro oOMeHa.

JleMoHCTpanuu

[Toptpetsr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «POTOCUHTE3Y, «DHEPreTHUECKUil oOMen», «brocunres
6enka», «CtpoeHue pepMeHTa», «XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBaHHE ISl MPUTOTOBJICHHUS
NOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGopaTtopuass padora «l3ydeHue  KaTaJIUTUYECKOW  AKTUBHOCTH
(bepMeHTOB (Ha MpUMEpe aMIIIa3bl UK KaTallasbl).

JlabopaTtopnas pabGora «M3yuenue (epMEHTATUBHOTO pacIICIICHUS
NEPOKCUJIA BOJOPO/A B PACTUTENBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHasi pabora «CpaBHeHHE TIpollecCOB  (OTOCHHTE3a M
XEMOCHUHTE3a.

JlabopaTtopHas pa6ora «CpaBHEHHUE MTPOLIECCOB OPOKEHUS U TBIXaHUSD.

Tema 7. HacinencrBeHHass uH(popManus ¥ peajin3anus e€ B KJIeTKe

Peakuun MatpuyHoro cunres3a. [IpyHIMI KOMIUIEMEHTAPHOCTH B pEAKLMIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencrBeHHou nHdopmaiuu. ['eHeTnueckuit
KOZI, €ro cBoucTBa. TpaHckpunuuss — MaTpuudblii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancisius u e€ atanel. Yyactue TpancnoptHeix PHK B OmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KoaupoBanwe aMHHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

CogpemenHvie npedcmasgienuss o cmpoeHuu 2enog. OpraHuszaius reHoma y
OPOKapUOT U AYKApHOT. Perynsdnus akTUBHOCTH T'€HOB Yy MpOKapwoT. ['mmoresa
onepoHa (®. XKako6, XK. Mano). MoaekynsipHvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi ceHos. Perynsaius oOMEHHBIX
npoleccoB B KiieTke. KileTouHblil roMeocTas.

Bupycsl — HeksleTouHble (OPMBI KU3HU U 00JMraTHbie mapa3utel. CTpoeHue
IPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KuzHeHHbIU YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpauckpunyus, peeepmasa, UHmezpasa.

BupycHpie 3a0oeBanus denoBeKa, XMBOTHBIX, pactenuid. CIINI, COVID-
19, counanbHbie ¥ MEAUITMHCKUE MTPOOIIEMBI.

buoungopmamura: unmeepayus u ananruz ooavwux maccusos («bigdatay)
CMPYKMYPHBIX OUuosocuyeckux oanHvlx. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie gpynxyuu denxos. Cnocodvl 00cmasKu 1eKapcms.
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JdeMoHCTpamuu

[Toptpetsr: H. K. Konbuos, 1. M. IBanOBCKHIA.

Tabmumpl u cxembl: «buocunTte3 Oenkay, «I eHeTHUEeCKUN KOI», «BHUpychI»,
«bakrepuodarmn.

IIpakTuueckas padora «Co3naHne MO BUPYCay.

Tema 8. ’KusHeHHbIN HUKJI KJICTKH

Knerounsrii 1uki, ero mnepuoabl M peryisuus. Wutepdaza u  MuTos.
Oco0OeHHOCTH TpolieccoB, MpoTekammux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHTeTHYEeCKHM  (MOCTMHUTOTHYECKHH), CHHTETHYCCKUH U
MOCTCUHTETUYECKHUM (TPEMUTOTHUECKHUI) MEpUObl HUHTEP(a3bI.

Matpuunbiii cunte3 JHK — permmkanus. Ilpunmunsr permmkanuun JIHK:
KOMIUIEMEHTApPHOCTh,  NOJIYKOHCEPBATUBHBIM  CUHTE3, aAHTUIIAPAIIIENbHOCTD.
Mexanusm perukanuu JJHK. Xpomocombl. CTpoenue xpomocoM. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTUll. JIUTJIOWAHBIA W
rariouAHbeld  HaOoOpsl  XpoMocoM. ['omonoruunbie xpomocoMbl. [lonoBbie
XpPOMOCOMBI.

Henenue xnetkn — MuTO3. CTaguM MHUTO3a W TPOUCXOASIIME B HHUX

nporecchl. Tunbl Mmuto3a. Kapuokunes u uurokunes. buonorndeckoe 3HaueHHe
MUTO3a.

Perynsuus MuTOTHYECKOrO HMKJIA KIeTKH. [Iporpammupyemasi KieTOuHas
rubesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (YHKIMOHANbHAs TE€HOMHUKA. Mexanusmuol
npoaugepayuu, ougpepenyuposku, cmaperus u eudeau kKiemok. «lL{ugposas
K1emKay — buoun@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpamuun

Tabmumel U cxembl: «OKU3HEHHBIN UK KIETKW», «Murosy, «CtpoeHue
xpomocom», «Permkanus JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MUTO3 B KJIETKax
KOpEIIKA JTYKay.

Jlabopatopnas  pabdora  «/3ydyeHne  XpoMOcCOM  Ha  TOTOBBIX
MUKpOTpernapaTax.

JlabopaTtopHas padora «Habmonenne MuTo3a B KJI€TKaX KOHUYMKA KOpeIlKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoeHne u pyHKIIUN OPraHU3MOB

buonoruyeckoe pa3zHooOpaszue OpraHU3MOB. OAHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTpPOEHUS U JKU3HEACSTENBbHOCTH  OJHOKIIETOUYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHBbIE TPUOBI, OJHOKIETOUYHBIC
BOJIOPOCIH, Apyrue NpoTucThl. KoaoHUampHble OPraHU3MBI.
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B3anMocCBs3p 4YacTeil MHOTOKIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eInHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHas, MexaHHdeckas. OCOOEHHOCTH CTpPOCHHS,
GyHKUMN U pacloIOKEeHUs TKaHEH B opraHax pacTeHUH.

TkaHM KMBOTHBIX M 4e€JOBEKa. THWIbl KUBOTHBIX TKaHEW: 3MUTEIUAIbHAs,
COCIMHUTENIbHAS, MbIlIeyHasi, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QYHKIUN WU
PacIIONOKEHHS TKaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHuidl. Opranbl H
CHUCTEMBI OPTraHOB KUBOTHBIX U yenoBeka. DyHKIMN OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranuzmoB. Kapkac pacteHmii. CKeleTbl OZHOKJIETOYHBIX U
MHOTOKJIETOUHBIX XUBOTHbIX. HapyxHbII U BHyTpeHHUU ckeneT. CTpoeHue u
THUIIBl COEUHEHUS KOCTEN.

JIBKeHHe  OpraHuW3MoOB.  [IBH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUIHOE, JKTYTUKOBOE, pecHUYHOE. J[BM)KeHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONU3Mbl M HACTUM. JIBMKEHHE MHOTIOKJIETOYHBIX JXUBOTHBIX M YEJIOBEKA:
MblileyHasi cucrteMa. Pediiekc. CkeneTHbie MBI U UX padoTa.

[luranne opranusmoB. IlorimomieHue BOABI, YIVIEKUCIOrO raza H
MUHEpAaJbHBIX BEUIECTB pacTeHUsIMH. [IuTaHue XKUBOTHBIX. BHyTpHUNOIOCTHOE U
BHYTPUKJIIETOYHOE TNuIIeBapeHue. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTHeEIbl
NUIIEBApUTENbHOTO TpakTa. IlumieBapurenbHble xene3bl. llunieBapurenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >xuBoTHBIX. [{uddy3us
ra3oB 4epe3 MOBEpXHOCTh KiIeTKU. KoxkHoe npixanue. JlpixaTtenbHasi IOBEPXHOCTb.
XKabepnoe u n€roynoe ApixaHue. /[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTemMa 4ejaoBeKa. MeXaHW3M BEHTWISIUUM JETKUX y MTHI U
MiIeKonHUTarouX. Perynsamnus nprxanus. JprxatenbHble 00BEMBI.

TpancnopT BEHIECTB Y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTEHUHU.
Tpancnopt BemiecTB y XKUBOTHbIX. KpoBeHocHass cucremMa W €€ OpraHsbl.
KpoBeHocHass cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepale,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOLHUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI MTO3BOHOYHBIX JKMBOTHBIX. PaboTta
cepala u €€ peryssinus.

Brigenenne y opramusmoB. Beigenenue y pacteHuil. Beigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyosudu. Opranbel BbleiaeHus. OuibTparus,
cekpenusi 1 00paTHOE BCAChIBAaHWE KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHUS.
CBs13b MOJIOCTH TENA C KPOBEHOCHOM M BBIACIMTENIBHON cucTeMamMu. Brinenenue y

13



MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u ¢GyHKIHOHUPOBAHHE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3amMra y OpraHu3MOB. 3aliuTa y OJHOKIETOYHBIX Opranu3MoB. CHopsl
OakTepuii MW WUCTHI MPOCTEHIIMUX. 3alUTa y MHOTOKJIETOYHBIX pACTECHUH.
Kytukyna. CpeactBa nacCUBHOM M XMMUUYECKOW 3alIUThl. DUTOHITUIBI.

3amMTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hed. IMMyHHas cuctema uenoBeka. KieTounslii u
TyMOpaJdbHbIH UMMYHUTET. BpOXIEHHBIM W TPUOOPETEHHBIN CreUpUUSCKUN
UMMYHUTET. Teopus KiIoHalIbHO-celeKkTUBHOrO uMmmyHuteta (II. Dpnux, @. M.
bepuer, C. Tonerasa). BocnianiutrenbHble OTBETHI OpraHU3MOB. Posib BpOXKAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxkxumocTs ©  peryisiiuss |y  opraHusmoB. Pazgpaxumocts y
OHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxumMocTs W perymanus y
pacteHuii. PocToBbie BeliecTBa U UX 3HAYECHUE.

HepBuast cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEeJbl. DBOIIOLNOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTAENbI TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrexc u
pednexropHas nyra. besycioBHble 1 yCI0BHBIE pedIEKCHI.

I'ymopanpHas perymsiuus U 3HAOKPUHHAS CUCTEMA >KMBOTHBIX M YEJIOBEKa.
Kenespl SHAOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JIeliCTBME TOPMOHOB.
B3aumocBsi3p HEpBHOW M SHIOKPUHHOW cucTeM. [ unortanamo-runodusapHas
cucTeMa.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuper 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bogopociny, «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAaCTEHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHuEe CTeOIIs,
«CTpoeHHe JIHCTOBOM IUTACTHHKM», «TKaHM MKUBOTHBIX», «CKEIEeT 4YelIoBEeKay,
«IInmeBapurensHas cucrtema», «KpoBeHocHass cucrema», «JlpIxatenbHas
cucreMa», «HepBHas  cuctema», «Koxa», «MplleyHas  cucrtemay,
«BpigenutenbHas cucteMa», «IOHAOKPUHHAs cHcTeMa», «CTpOeHHEe MBIIIIbDY,
«Mmmynurer»,  «KumeyHononoctHele», «(CxeMa  NHUTaHUS  PACTEHUN,
«KpoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIPHIY,
«CTtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0XIeBoro uepssi», «HepBHas
cuctema peiO», «HepBHas cucrema narymkw», «HepBHas  cuctema
npecMbikaronuxcsi»,  «HepBHas  cucrema  ntun», «HepBHas — cuctema
MIIEKOTIUTAIONINX», «HepBHas cuctema uenoBekay, «Pedexcy.
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O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnapaThl OJHOKIETOUYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, MTJIOKOXKHX, >KMBBIE AK3EMIULSIPbl KOMHATHBIX pPAaCcTEHUi, repOapuu
pacTeHHWl pa3HbBIX OTIEJOB, BJIAXHbIE MpeNaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJICKIIMK OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyAOBaHUE AJI JEMOHCTPAIMK MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacIierieHus Kpaxmaia u OeJIKOB Mol IecTBUEM (PepMEHTOB, 000pYIOBaHHE IS
JEMOHCTpAlLMU OMBITOB MO M3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
IbIXaTEJIbHBIX IBUKEHUM, MOJIENI TOJIOBHOT'O MO3Ta Pa3jJIUYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEeil paCTEHHII».

JlaGopaTopHasi pabora «/3ydyeHue TKaHE KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHUS».

Tema 10. PazmHokeHre 1 pa3BuUTHE OPraHNU3MOB

dopMbl pa3MHOMKEHHUsI OpraHU3MOB: Oecrosoe (BKIIOYas BEreTaTHBHOE) U
nojioBoe. Buasl  OGecronioro  pa3MHOXEHUs: I[OYKOBaHUE,  CIOPYIISIHS,
dbparmeHTanys, KIOHUPOBaHHUE.

ITonoBoe pa3zmuoxkeHue. [lonoBbie kineTku, wian rametbl. Meio3. Craauu
Meno3a. [loBegenne xpomocom B meiio3e. Kpoccunrosep. buonornueckuii cMbICT
Melo3a M TO0JIOBOrO mpouecca. Melo3 M ero MecTo B KHU3HEHHOM LIHKJIE
OpraHU3MOB.

[IpenzapoasinieBoe pa3Butue. ['ameTorenes y uBOTHBIX. [10J10BBIE JKele3Bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne © OSMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTUsS — HAayKa
0 pa3BUTHU OpPraHU3MOB. Mopgocenes — 00Ha u3 2nasuvix npooaem SMOPUOTIOSUL.
Konyenyus mopghocenos u moodenu mopghoceneza. Craauum >MOpHUOTeHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpobOinenuwe. Tumbsl  IpoOieHUs.
Jlemepmunupoeannoe u HedepmuHuposanuwoe oOpobaeHue. bnacmyna, munvl
onacmyn. OCOOEGHHOCTH JpOOJEHUS MIIEKONMUTAIONIUX. 3apOAbIIIEBbIE JIUCTKH
(racTpynsinus). 3aKiaaKa OpraHOB U TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB. B3aumuoe
BIMSHUE YacTe pa3BUBAIOIIEroCs 3apojbliia (dMOpPHOHANbHAS WHIYKIIWSA).
3aknajgka IUIaHa CTPOEHMSI JKUBOTHOTO KAk pe3ylbTaT HMEpapXHUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5>MOpHOHAIBHOE pa3BUTHE Pa3IUYHBIX
(bhaKTOpOB OKpYKalOIIeH CpeIbl.

Poct u pasButue xuBOTHBIX. [locTamMOpmoHanbHBI Tepuona. Ilpsmoe wu
Henpsimoe pasBuTHe. Pa3Butue ¢ Meramopdo3oM |y OECHO3BOHOYHBIX H
NO3BOHOYHBIX >KMBOTHBIX. bHOJOrMYecKOe 3HAaYeHUWE NPSIMOTO M HENPSIMOro
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pa3BUTHUA, UX PACIPOCTPAHEHUE B MpupoAe. Tumbl pocta KUBOTHBIX. DakTopsl
PETYISIIIUU POCTA )KUBOTHBIX U yenoBeka. CTaguu mocTaMOPHOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [lepuoasl oHTOreHe3a yenoBeka. CTapeHne U CMepTh Kak
OMOJIOTUYECKHE MTPOIIECCHI.

PasmHoxkeHnne u paszButue pacteHuil. ['amerodur m crnopodut. Meiio3 B
KU3HEHHOM 1uMKie pactenuit. OOpa3oBaHue cmop B IIpoliecce Meiosa.
I'amerorene3 y pacreHuidl. OIJIOAOTBOPEHHE U Pa3BUTHE PACTHUTENBHBIX
opraHu3MoB. J[BoifHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbI pETYISIIUNA OHTOT€HE3a Y PACTEHUM U )KMBOTHBIX.

JdeMoHCTpamuun

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

Tabmuupel u cxembl: «BereratuBHoe pazMHOkeHHe», «Tumbl Oecrnonoro
pa3MHOXEHUs», «Pa3MHOXKEHHE XJIaMHUIIOMOHAIbD, «Pa3MHOXKEHUE HBIIIEHBI»,
«Pa3mHOxeHue ruapel», «Meito3», «Xpomocomsl», «I['amerorenes», «CTpoeHue
AWIEKIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaIMM OHTOreHesza», «lIpsMoe u
HEempsiMoe pas3BuTue», «Pa3BuThe MalcKoro xyka», «Pa3BuThe capaHumy,
«Pa3BuTne narymku», «J{BoilHOE OIJIONOTBOPEHHE Y IIBETKOBBIX PACTEHUI»,
«CTpoeHHe CeMsH OJHOAOJIBHBIX U JBYIOJBHBIX pacTeHUN», «KHU3HEHHBIN UK
MOPCKOM  KanycTbl», <« KuU3HEHHbIH LHUKI MXa», <OKHW3HEHHBIM  LMKI
NAroOPOTHHUKAY, «KM3HEHHBIN [TUKIT COCHBI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOMpenapaTbl SULEKIETOK |
CIIEpMaTo30U10B, MoAenb « LUK pa3BUTHS JIATYIIKI.

JlabopaTopHasi padora «/3yyeHue CTpOEHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuueckass padora «BbIABIEHHME MNPU3HAKOB CXOJCTBA 3apOIBIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopunass padora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIHUX
pacTeHun».

Tema 11. I'eHeTnka — Hayka O HaCJeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHM3MoOB

Hctopus cTaHOBIEHUS M pa3BUTHS TE€HETUKH Kak Hayku. PaGoter T
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTHU
renetuku. Pa6orer H. K. Konerioa, H. 1. BaBunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHE MMOHATHS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATHBHBIE NPU3HAKHA, JOMUHAHTHBIA W PEUECCUBHBIN
NpU3HAK, TOMO3UTOTa, TETEPO3UT0TA, YNCTAsI JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.

16



OcHOBHBIE ~ METOABl ~ T€HETUKH: TUOPUAOJOTUYECKUN,  IUTOJIOTHUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKHU.

JleMoHCTpanuu

[Toptpeter: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komnsos, H. H.
Baswiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuiel u cxembl: «MeToAbl TeHETUKNY», «CXeMbl CKPEITUBaAHUS.

JlabopaTtopnas pabGora «/[po3odpuna kKak OOBEKT TE€HETUYECKUX
UCCIIEOBAaHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBaHue. IlepBplli 3akoH MeHaenss — 3aKoH
eAMHO00pa3usi ruOpUIOB MepBoro nokojieHus. [IpaBuno goMmuHupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paculleuieHus: Npu3HakoB. lluTonormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpeluBaHus. [ umore3a 4ucToTh ramer.

AHanu3upyroniee ckpemuBanue. [I[poMexxyTouHblid XapakTep HacleJOBaHMUS.
Pacuiemnienrie npu3HaKoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. TpeTtuil 3akoH MeHens — 3aK0OH HE3aBUCUMOTO
HacJeqOBaHUsA  IPU3HAKOB. [uTomornueckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELIMBAHUSI.

CuermienHoe HaclieqoBanue npusHakoB. Paborel T. Moprana. CuernsieHHOe
HAcJEJOBaHWE TE€HOB, HAPYUIEHUE CLEIUICHHS MEXAY TeHaMu. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHU3M OIpEAEIEHUs oia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii M TeTeporaMeTHbId MoJI. ['eHeThdeckas
CTPYKTypa MOJOBBIX XpoMocoM. HacienoBanue nmpu3HaKkoB, CLIETUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lneilorponus — MHOKECTBEHHOE JAEHCTBUE
reHa. MHOXECTBEHHBIM amienu3M. B3aumopaeicTBue HeaIeNbHBIX T'€HOB.
KomniementaprocTs. Onuctas. [lonumepus.

I'eHeTHYECKHMIT KOHTPOJIb PA3BUTHS PACTEHUMN, MUBOTHBIX M YEIOBEKa, a
Takke (PU3NOJIIOTMYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTHUBHBIX ()YHKIIHA.
['eneTnueckre MeXaHU3Mbl CUMOHMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH
— TapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTHdyeckue acneKkThbl KOHTPOJS U
M3MEHEHHMsI HACJIe/ICTBEHHON MH(GOPMAIINU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpamuu

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

Tabmumpel u cxemsl: «IlepBwiii 1 BTOpoit 3akoHBl Menaens», « Tpetuii 3akoH
MeHnnens», «AHanu3UpyoIllee CKpelnBaHue», «HemnomHoe AOMUHUpOBaHUEY,
«CrerieHHOe HaclieJoBaHWE TPU3HAKOB Y Jpo30uiibl», «['eHeTuka Tmoiay,
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«Kapuotun denoseka», «Kapuotun apozoduiby, «Kapuotunm nTHIBY,
«MHOXECTBEHHBIN aJUIENIN3M», «B3auMo1eicTBUE TEHOBY.

O6opynoBanue: MoOHAeNb JJis JEMOHCTpPAllMd 3aKOHOB €IWHOO0Opa3us
ruOpUI0OB TIEPBOTO TIOKOJIGHMSI M pACIIEIUICHUS TPU3HAKOB, MOJENIb IS
JEMOHCTpAllMd 3aKOHA HE3aBHCHMOTO HACIEIOBaHMS IPU3HAKOB, MOJENb s
JEMOHCTpAlMU CUEIJIEHHOTO HACJIENOBaHMs IPU3HAKOB, CBETOBOM MMKPOCKOIL,
MuKpomnpemnapart: «Jpo3odumay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHAHOTO
CKpEIIUBAHUS Y IPO30(PUITBI».

IIpakTnueckas  padora  «l3ydeHnwe  pe3ynbTaToB  AUTHOPUAHOTO
CKpEIIUBAHUS Y IPO30PUITBI».

Tema 13. 3aK0HOMEpPHOCTH NU3MEHUYNBOCTH

BzaumoneiictBue reHotuna u cpeasl npu  (GopMupoBaHMM (DEHOTHUTA.
N3meHunBOCTh Mpu3HakoB. KauecTBEHHbIE U KOJWYECTBEHHBbIE MPU3HAKU. Buabl
M3MEHYMBOCTHU: HEHACJIEICTBEHHAs] U HACJIEICTBEHHAS.

MopaudukannonHass U3MEHUYMBOCTb. Ponb cpeasl B (opMuUpOBaHHUU
MoauUKaMoOHHON M3MeHunBocTH. Hopma peakiuu npusHaka. BapuannoHHBIN
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MOau(PUKAIIMOHHOM
U3MEHYUBOCTH.

I'enoTnMYeckass N3MEHYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTHITYECKO M3MEHUYMBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KomOuHaTuBHAsT M3MEHYMBOCTh. Melo3 M TOJOBOM TMPOIECC — OCHOBa
KOMOWHATUBHON U3MEHUYNBOCTHU. PoJIb KOMOMHATUBHOM U3MEHYUBOCTH B CO3aHUU
TeHeTHYECKOro pa3HO0Opa3us B Mpejiesiax OJTHOTO BU/A.

MyTannoHHass W3MEHYMBOCTh. BHIBl MyTaluii: Te€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  WHAYUUMPOBAaHHbIE MyTaluuu. SaepHble U
qUTOIUIa3MaTH4ecKkue Mytanuu. CoMaTHYecKHE W TMOJOBble MyTauuu. [IpuynHbI
BO3HMKHOBEHUSI MyTauuii. MyTareHsl M WX BIHSHUE Ha OPraHU3MBbL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTMYECKHX PSIIOB B
HacneacTBeHHoW u3MmeHuynBoctu (H.M. BaBunoB). BuesnepHas M3MeHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, pOJb dNUSEHEeMUYeCKUX Gakmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JdeMoHCTpamuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuiios.

Tabmuuer u  cxembl: «Bugbl u3MenuuBoct», «MoaudukamoHHas
U3MEHYUBOCTH, «KomOunatuBHas U3MEHYUBOCTH, «Meito3»,
«OmnonorBopeHuney, «I'eHeTnyeckue 3a00JeBaHUs YeIoBeKay», « Buabl myTamuiin.
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OO6opynoBaHue: XUBbIE U TepOapHbIe IK3EMIUISIPhl KOMHATHBIX pacTeHUH,
pucyHku (poTorpadum) >KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEH
MOIU(PUKAIMOHHON M3MEHYMBOCTH. [locTpoeHne BapHaIllMOHHOTO psga U
BAPUALIMOHHOW KPUBOWY.

I[pakTnueckas padora «Mytanuun y gapo3oduiasl  (Ha  TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4yesioBeKa

Kapuotun denoBeka. MexayHapoaHas mporpaMMa HMCCIEAOBaHUS T€HOMa
yenoBeka. MeTonbpl  HM3y4YeHUsT T€HETMKH  4YeJIOBEKa: TeHEeaJOoTrHYecKuM,
OJIM3HEIIOBbIH, UTOT€HETUYECKUH, NOMYJIALIMOHHO-CTATUCTUYECKH,
MOJIEKYJISIPHO-T€HETHUECKHU. CoBpemeHHOE ONpeIeJICHHE TE€HOTHUIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOILIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00ieBaHUs YesloBeKa. | eHHbIE U XpOMOCOMHBIC
O0one3HH 4YenoBeKka. boJIe3HM C HACIENCTBEHHOM IPeapacioioKEHHOCTHIO.
3HaueHUE MEIULMHCKONW T'€HETUKHU B MPEIOTBPALICHUH U JIEYEHUU F€HETHYECKUX
3a0oeBaHuil yeraoBeka. MeauKo-reHeTHYecKoe KOHCYIbTupoBaHue. CTBOJIOBBIE
kieTku. [[oHATHE «TE€HETUYECKOro rpys3a». JTUYECKHE ACHEKTHl MCCIEIOBaHUN B
00JIaCTH peJaKTUPOBAHUS FT€HOMA M CTBOJIOBBIX KJIIETOK.

['enetnueckre (GakToOpbl TOBBIMIEHHONW YYBCTBUTEJIBHOCTH YeENOBEKAa K
bu3HYecCKOMY U XUMHUUYECKOMY 3arpsA3HEHUIO OKpYsKaroliei cpeabl. I'eneTnyueckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCTpanuu

Tabnuuel u cxembl: «Kapuotun udenoBeka», «MeToabl U3yUYEeHHs] T€HETUKH
yesioBekay, «I 'eHeTnyeckue 3a00JeBaHUs YETIOBEKay.

IIpakTnuyeckas padora «CocTaBleHHE U aHAIU3 POJTOCIOBHON».

Tema 15. Centekuusi opraHu3sMoB

JlomecTukamusi M CeJNeKUUs. 3apOoKICHHE CEJNEKUUH M JIOMECTHKALIHH.
Yuyenne H. U. BaBunoBa o IleHTpax mNpouUCXOXIEHUS H MHOT000pa3us
KyJIbTYPHBIX pacTeHHil. Ponb cenekiuu B CO3IaHUM COPTOB PACTEHUN M MOPOJ
#uBOTHbIX. CopT, mOpoAa, IUTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HaciencTBeHHOM wu3MeHunBocth H. WM. BaBuioBa, ero 3HaueHue s
CEJICKIIMOHHON paboThI.

Metoasl ceneKIMoHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
WUHIVBH1YaJbHbIN. Oranbl  KOMOWHAIIMOHHOW  CEJIEKIIHUH. Hcnbrtanue
Npou3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIEHKH
(dbeHoTHNa MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PaninanimoHHbIl 1 XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTallMil y KyJbTYPHBIX
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dbopm opranusmoB. lcmonp30BaHHE TE€HOMHOTO pPEIaKTUPOBAHUS WM METOIOB
pexomOuHaHTHRIX JIHK 115 momydeHus ucXoQHOro Matepuaa s CeIeKIINH.

[lomyuenue HOJIUTIOUIOB. BuyTtpusunoBas ruOpuIn3aIvs.
bnuskopoacTBEeHHOE — CKpeliMBaHWe, WiId  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHUE, WU ayTOpuauHr. l'erepo3uc u ero mpuuuHbl. VMcmons3oBanwue
rerepo3uca B cenekiuu. Otnanénnas rubpuausanusa. [Ipeogonenue Oecruiomgus
MEXBUIOBBIX THOPUAOB. JJOCTHIKEHHS CENIEKIINN PACTEHUI U KUBOTHBIX. «3e1éHast
DesoNoOYULY.

CoxpaHeHue U M3y4eHHE N'eHETHYECKHUX PECYPCOB KYJIbTYPHBIX PACTCHHU H
UX JUKAX  pOIMYed I CO3aHUsl  HOBBIX COPTOB U THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX  KYIbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yeax YIyduleHUs Cyuecmsayioumux u co30aHus HoO8blX NoOpoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoeti U nepcneKmueHblX MmexHoL02Ull.

JdeMoHCTpamuu

[Toptpeter: H. 1. BaBumos, M. B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykwsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuiel u cxembl: «L{leHTpBI MPOUCXOKIECHUS U MHOTO0Opa3usi KYJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTMYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUHMBOCTHY,
«Metoapl cenexkuuny, «OtnanéuHas rudbpuauzanus», «MyrareHesy.

JlabopaTopHas padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOA
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHue METOI0B CEJICKIIUN PACTEHUI».

IIpakTuyeckas padora «IIpuBrBKa pacTeHU».

IKckypcusi «OCHOBHBIE METOJBI U JIOCTHXKEHHUS CEJIEKUMHU PACTCHUN U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEbHBIM YYaCTOK, B TEIJIMYHOE XO35SUCTBO, B JAOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOI'O LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKasA OMOJIOTHA

OOBEKThI, HCHOJIb3yeMble B OMOTEXHOJOTHH, — KIJIETOYHbIE W TKaHEBbIC
KyJbTYpHI, MHUKPOOPTraHU3MBI, 170'¢ XapaKTEPUCTHUKA. TpagumonHas
OMOTEXHONOTHA:  XJIeOOMEeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAENe. Mukpobuonornyeckuid cuHTe3. OOBEKTBI MHUKPOOHOJIOTUYECKUX
texHonoruii. [IpousBoacTBO Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJOTMl U MHCTPYMEHTOB LIEJICHAIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MTOJYUYEHHS] OPraHU3MOB M UX KOMIIOHEHTOB,
coJiepKallluX He BCTPEUaroIuecs B MpUpoie OMOCUHTETHUECKHUE TYTH.
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Knerounass unxeHepusi. MeToapl KyJbTypbl KJIETOK U TKaHEW pacTeHUU U
k®uBOTHBIX. KpmobGanku. Comarnueckas TuUOpUAM3AIMSI HW  COMaTHUYECKHUU
smOpuorene3. lcmonp3oBaHue TramjiouAOB B CEJICKIIUU pacTeHuu. [lomyuenue
MOHOKIOHAIbHBIX anmumel. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKTIOHAIbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OILUIOJOTBOPEHHE. PeKOHCTpyKIus
SUIEKJIETOK W KIOHUPOBAHHUE >KMBOTHBIX. METOJl TpaHCIUIAaHTALMKU SIEP KIIETOK.
Texnonocuu 0300p08IeHUS, KYJIbMUBUPOBAHUSL u MUKDOKIIOHANbHO20
DPABMHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHass W TEHHasi WHXeHepus. VCKyCCTBEHHBIM CHHTE3 IE€Ha W
koHcTpyupoBanue pekomouHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIoCTMKEHUsT M TEePCHEKTHUBBI  XPOMOCOMHOM W TE€HHOHM  HMH)XEHEPHUH.
DKOJIOTHYECKHUE B ITHUECKHE MPOOJIeMbl TeHHOW WHKCHEPUH.

MenunuHckue 6uorexnonoruu. [loctrenHomnas nudposas meauruHa. [TIIP-
TUarHocTuka. MeTaboJIOMHBIN aHaiu3, TEHOICHTPUYECKUNH aHAJIN3 MpoTeoMa
YyeJoBeKa JIS OLEHKU COCTOSIHMS €ro 3/10pOBbs. VCHoib30BaHHME CTBOJIOBBIX
kinerok. TapretHas Tepamus paka. 3D-OuoumkeHepust i1 pa3pabOTKH
(GbyHIaMEHTAJBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COYEeTaHWEeM TEXHOJOTHH TPEXMEpPHOTro OHMOmpUHTHHTA W cKaddoyTuHra
JUISL pELICHUs 3a1a4 IEPCOHATTM3UPOBAHHON MEIUIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IIE€JIbI0 oOecrnedyeHus: KOMOWHHPOBAHHOM
3amuThl 0T Bo3Oymuteneir OPBU, ycTaHoBieHHWE MOJICKYISPHBIX MEXaHHU3MOB
¢dbynkuonupoanus PHK-comepxaiux BUpPYCOB, BBI3BIBAIOIIUX 0CO00 OMACHBIE
3a00JIEBAHHUS YEIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabmumpl 1 cxemsl: «Mcronb30BaHHE MHUKPOOPTAaHU3MOB B MPOMBIIIJIECHHOM
pOou3BOACTBEY, «KieTounast nHxkeHepus», «l eHHas HHKECHEPUS».

JlabopaTopHasi padoTa «l/3yueHrne 00bEeKTOB OMOTEXHOIOTHUNY.

IIpakTuyeckasi padora «llonydeHne MOJTOYHOKUCITBIX IPOTYKTOBY.

Ikckypeusi «buotexHonoruss — BakHEHIIas MPOU3BOAUTENIbHAA CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTHYECKOE MMPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIOIHOHHBLIX NpeacTaBJeHU B
OoMoJIorum

OponormonHas Teopus Y. JlapBuna. Ilpeamochlik BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nesatesbHocTh Y. JlapBuHa.

21



JIBrKymue cuibl 3Boiroluy BUI0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHUS OPraHU3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAaHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTeTnyecko Tteopun H3Bomonuu (CTD). HeltpanbHas
teopus dBomtonnu. CoBpeMeHHas JBOJNIONMOHHAS  Ouosorusi. 3HaYeHUE
HBOJIIOIMOHHON TEOPUH B POPMUPOBAHUU E€CTECTBEHHO -HAYYHOU KapTUHBI MUPA.

JdeMoHCTpamuu

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. YerBepukos, W. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmumer u  cxembl: «Cucrtema xuBoi mpuponbl (o K. Jlunuero)»,
«Jlectnunia xuBBIX cymecTB (o Jlamapky)», «Mexanusm (HopMupoBaHHUS
NpUCTIOCOOJIEHU Y pacTeHuid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyra mytemectsus Y. lapsunay, «Haxoaku Y. lapBuna», «@opmbl 60pbObI
3a cymiectBoBaHue», «lloponabr romybeit», «MHorooOpasue KylbTYpHBIX (opm
KarycTbD», «[lopoasl ToManTHuX KUBOTHBIXY», «CxemMa 00pa30BaHMsI HOBBIX BUIOB
(mo Y. J[lapBuny)», «Cxema COOTHOLIEHHUS MABWXKYIIUX CHUJ D3BOJIOLUNY,
«OCHOBHBIE TIOJIOKEHHS] CHHTETUYECKON TEOPUH 3BOJIIOLIUN.

Tema 2. MUKPOIBOJIIONNS U €€ Pe3yJibTaThI

[Monynsuust Kak 37I€MEHTapHas €JUHULA 3BOMIOLMH. COBpPEMEHHBIE METO/bI
OLICHKM TEHETHYECKOTO pa3sHOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3Mmenenue
reHooHJa TOMYJSIMU KaK d3JIEMEHTApHOE JBOJIIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro papHoBecus J[x. Xapau, B. BaiinOepra.

OnemeHTapHble (aKTOPhl (IBMXKYIIUE CHUIIBI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHatuBHass u3MeHYHMBOCTh. [[pelid reHoB — ciydaiiHble
HEHANPABJICHHBIE HM3MEHEHHS 4YacToT aenedl B momyisuusax. ekt
ocHoBarensl. Ogpgexm oOymuiiounozo eopaviuka. CHUMNCEHUE 2eHemUYecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue sgppexma Opetigha eenos 8
bonvwux U manvlx  nonynayusx.  Mwurpanmuu.  M3oisiius  TOMYJISIIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoIoTHYecKas (pernpo yKTHBHAS).

EcrectBennsiit otOOp — HampaBisomuid (HakTop SBOIOIUUA. DOpPMEI
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIWNA, CTAOWIM3UPYIOIIUNA,  pa3pbIBAIOIIM
(nm3pynTuBHbI). [lomoBoit oT00op. BO3HUKHOBEHHE W H3BONIOIUS COIUATBLHOTO
NOBEJEHUS )KUBOTHBIX.

[IprcnocOONEeHHOCTh ~ OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIHUH.
Bo3HukHOBeHHME — MpUCNOCOONeHH y  opranusMoB.  Apomopdo3bl U
uanoanantanuu. [lpuMepsl npucrnocoOIeHuit y opraHu3MoB: MOPGOIOTHYECKHE,
¢dbusnonornyeckue,  OMoxumMuyeckue,  mnoBeAeHUeckue.  OTHOCHUTEIBHOCTH
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepum u cTpykTypa. BumooOpa3oBanue Kak pe3yibTaT
MUuKpo3BoJtonu. M3onsiuus — kiodeBod dakrtop BumoobOpazoBanus. [lytu u
CrIoCcoObI BU1000pa30BaHUS: aJIONIaTPUUIECKOe (reorpaduueckoe),
CUMITATPUYECKOE (aKO0JIOTHYECKOE), «MTHOBEHHOE (monuIUION IU3aIIHMS,
rubpuauzanus). JJuTeasHOCTh BOJIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GopMUPOBAHUSL OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponbp »BomronmoHHOW OuWoOnOrMM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHus: 6MopazHo00pasusi. MUKPOIBOIONUS U KOIBOJIOLHUS MMAPA3UTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIOCOOBI
O00pBOBI C HEH.

JdeMoHCTpamuun

IToptpetsr: C. C. UerBepukos, 3. Maiip.

Tabmuupr m cxembl: «MyTalmoHHass HM3MEHYUBOCTHY, «llomynsimonnas
CTpYKTypa Bula», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepray, «/Bmwxkyme
CWJIBI HBOJIIOIIUNY, «IDKOJIOTHYECKass M30JSIUs MOMYJAlNA CeBAaHCKOM (openny,
«[eorpadmyeckas H3OMSAMUS  JUCTBEHHUIIBI CUOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoity, «llonmynsiuoHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «Cxema
JEUCTBUSL E€CTECTBEHHOTO 0TO00Opa», «®PopMbl OOpPHOBI 3a CYIECTBOBAHHEY,
«HpycTpuanbHblii MenaHu3mM», «JKuBble uckornaemsie», «[lokpoBUTENHCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonoruueckue ananranun», «lIlpucrnocoOreHHOCTh OpraHu3smMoB U eé
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Buabl-nBoriHukn», «CTpykTypa BHAa B
npuponae», «CrnocoOsl BUa000pa3oBaHus», «l'eorpaduueckoe BUaI000pa3oBaHHE
TpEX BUAOB JAHJBIIICH», «DKOJOTMYECKOE BHA000pa30BaHUE BUIIOB CHHHID,
«lTonurmonasl pacteruit», «KamycTHo-peneuHbIii THOPHIY.

O6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uyydelia MTHIl 1
3Bepeil C MpUMEepamMu pa3IMYHBIX TMPUCTIOCOOJICEHUH, Yydena MTHUIl U 3Bepei
pa3HbIX BHJIOB, Trepbapuu pacTeHud OJM3KUX BHJIOB, 00pa30BaBIIMXCS
Pa3TUYHBIMU CITIOCOOAMH.

JlabopaTtopnas paGora «BrbisiBIeHHEe W3MEHYMBOCTH Y OCOOEd OJHOTO
BUJIA».

Jlabopatopnas  pabora  «lIpucnocobienus  OpraHmM3sMOB W HX
OTHOCHUTEJbHAS 1EJIECO00Pa3HOCTDY.

JlabopaTopHasi paGora «CpaBHeHHE BHUIOB 10 MOP(OIOTHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJIIOLMS U €€ pPe3yJibTAThI

Merongel u3ydyeHHs MakposBoiouuu. llanmeoHTronornueckue  METOIBI
u3ydeHust oBojirouuu. [lepexomupie QopMbl U (QUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.
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buoreorpaguueckue metroasl uzydeHus sBoitouud. CpaBHeHue QIOpH U
dayHpl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emun. Bumbl-
AHAEMUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METObI H3yUECHHUS
HBOMIOIMHU. ['eHeTHueckue MeXaHU3Mbl DBOJIOIMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  aHAJOTHYHBIE  OPTaHBbI.
PynumenTtapubie  opraHbl M araBuU3Mbl.  MoOJEKYJISpPHO-T€HETHUECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe  METOJIbl  M3YyYEHHUS  HBOJIOIUU.
['omonoruunbie TeHbl. COBpeMEHHBIE METOABl MOCTPOCHUS (UIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUU U BOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBWIIa) BOJIOIUU. [Ipunyun cmenvl ynkyui.
HeoOpaTtumocTs 3Bomtonnu. AjanTuBHas paauamus. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIIH.

JdeMoHCTpamuu

[Toptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuuel 1 cxeMbl: «DUTOTEHETUUECKHUI PSIT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Crteromnedans»y,  «Punmodute»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpaguueckue 30HB 3emun», «Jlpeld KOHTHHEHTOBY,
«PenukThly, «HaudanmpHble cTaauu 5SMOpPUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «[ OMOJIOTMUHbIE W AaHAJOTWYHBbIE OpraHel», «PyaumeHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIKUMIIaH3e», «l JaBHBIE
HaIPABJICHUS 3BOJIOLHNIY, «OO0IIHE 3aKOHOMEPHOCTH SBOTIOLIUN.

O6opynoBaHue: KOJUIEKIIUH, TepOapuu, MYJSDKU HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJIS’KA TOMOJIOTHYHBIX, AHAJIOTHYHBIX, PYJIMMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxkaenune U pa3BuTHe ;KU3HHU HA 3emule

HaydHbple TUMOTE3bl MNPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcnepmusi. JloHay4dHble MpeCTABICHUS O 3aPOXKIACHUU KU3HU (KpearmoHU3M).
['unoTre3a NOCTOSTHHOTO CaMO3apOK/ICHUS KU3HU U €€ onpoBep)keHue onbiTamMu .
Penu, JI. Cnannanmanmu, JI. [Tactepa. [IpoucxosxaeHue sKM3HA U aCTPOOHUOJIOTHSI.

OcHoBHBIE ATaIbl HEOpPraHWYeCKO HBOJIIOIU Y. [Tnanerapnas
(reomoruueckasi) HSBOJIONMS. XUMHUYECKas HSBOJIOLUA. AOWOTEHHBIA CHUHTE3
opraHudeckux BemecTB U3 Heopranmueckux. Ombir C. Mwumnepa u I'. HOpu.
OO6pazoBanue mnonuMepoB u3 MoHoMmepoB. KoamepBarnas rumnoreza A. .
Omnapuna, runore3a nepBU4HOro Oyiapona k. XomnaeitHa, reHeTHYECKasi TUTIOTe3a
I'. Ménmnepa. Pubo3umsl (T. Yex) u rumoresa «wvmupa PHK» VY. TI'mnbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHHUE MTPOTOKIIETKH.
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HUctopus 3emuin u meroabl €€ wu3ydeHusa. Mckomaembple OpraHUYECKHE
octatku. ['eoxpononoruss u e€ wMeroabl. OTHOcUTENbHAsT H  aOCOJIOTHAS
reoXpoHOJIOTHs. ['e0XpOHOIOTHYECKas 1IKala: S0HbI, APbl, IEPUOIBI, STIOXH.

HavanpHbple sTanbl opraHnyecko »sBomouuu. [losBieHHE © HBONIOLHUS
NEPBBIX KIETOK. DBONIOIUS MeTa0onu3Ma. BO3HUKHOBEHHE TMEPBBIX IKOCUCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOTNIEHKU KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBONIOIMOHHOE MPOUCXOKICHHUE
BUpycoB. IIpoucxoxxaeHne MHOTOKIETOYHBIX OpraHu3MoOB. BoO3HHKHOBEHHE
OCHOBHBIX IPYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUUU BBICHIMX pacTeHuil. OCHOBHBIE apOMOPQO3bI
pactennii. Bwixon pacrenuid Ha cymy. [losiBiieHHE CIIOPOBBIX pACTEHUH U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. [IponcxoxaeHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tallbl JBOJIONMHU >KUBOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
KUBOTHBIX. Benyickas dayna. KeMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. IlepBbie XopaoBbie )XKUBOTHBIE. JKU3Hb B BOJE. DBOJIIOLUSA TO3BOHOYHBIX.
[Tpoucxoxnaenue ampubuii U pentwimid. [IpoucxokaeHue MICKONMUTAIOIINX U
ntull. [lpuHiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
N03BOHOYHBIMU KUBOTHBIMHU CYLIU.

PasButre xu3HM Ha 3eMje IO 3paM U MEpUOoJaM: apXel, MPOTEPO30il,
nmajgeo3oi, Me3030H, KaifHo30W. OOmas XapakTepuCTHKa KiIuMaTa |
reoJIOrM4eckux mporeccoB. llosiBneHne M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yclIOBUS U BIUSHUE HA Ta30BbII COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHHSI — 3KOJOTHYECKUE KPHU3UCHI Hpouioro. ITpuduHel u
CJIEACTBUS MacCOBbIX BbIMUpaHU. COBPEMEHHBIM 3KOJIOTMYECKUI KpPHU3UC, €T0
ocodenHoctu. [Ipobiema coxpanenus 6mopazHoodpas3us Ha 3emiie.

CoBpemeHHasi cucTteMa opraHudyeckoro mupa. [IpuHIuUINB KiaccupuKaiuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmumpt 1 cxeMbl: «Cxema omnbita @, Penny», «Cxema onbita JI. [lactepa mo
U3YUYEHUIO caMo3apoxkIeHus xu3Hu», «Cxema ombita C. Mwmwiepa, I'. FOpuy,
«JTampl ~ HEOpPraHWYECKOW  3Bomouun»,  «l'eoxpoHosorMyeckass  MIKaliay,
«HauanpHble dTalbl OPraHUYECKON 3BONIOLUNY, «CxeMa 00pa30BaHMs DYKApUOT
nytéM cumOuorenesa», «Cucrema >XUBOM mnpupons», «CTpoeHHe BuUpycay,
«Apomopdo3bl  pactrenuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOIOPOCIIN,
«MHorokserounsie Boaopocin», «Mxum», «llanopotHukn», «l onocemMeHHbIE
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pacteHus», «OpraHbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUS >KUBOTHOTO
mMupa», «Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «KuieyHonoaocTHbIEY,
«ITnockue YEpBUY, «UEeHUCTOHOTHE, «PbIOBIY, «3E€MHOBO/THBIEY,
«IIpecmbikarommecs», «IItuue», «Mnekonuraronme», «Pa3zBuTue XU3HH B
apxenckou 3pey», «Pa3BuTHE KU3HU B MPOTEPO30MCKOMN 3pe», «Pa3BUTHE )KU3HU B
MAJICO30MCKON 3pey», «Pa3BuTHE XKU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B
KaiiHO30MCKOM 3pey», «COBPEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHUM pa3IMYHBIX OTAENOB, KOJUICKIUH
HAaCEKOMBIX, BJIAXKHBIE MMPENapaTbl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
UTJIOKOXKMX, CKEJEThl II03BOHOYHBIX JKUBOTHBIX, 4Yydella NTULl MU 3BEpew,
KOJUIEKIMM OKaMEHEJIOCTEH, TOJIE3HBIX HCKOMAEMBbIX, MYJSKHM OpPraHMYeCKHX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa gaGopatopHasi  paGora «MopaenupoBaHue  ONBITOB
Muiepa—tOpu 1o u3y4eHnto abMOreHHOT0 CUHTE3a OPraHNYeCKUX COCIMHEHUH B
NEPBUYHON aTMOchepey.

JlabopaTtopHass padora «/I3yueHue M ONHCaHUE MCKONAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB.

IlpakTuueckass padora «l3yueHne 0COOCHHOCTEH CTPOCHHS pPaCTECHUM
Pa3HBIX OTHIEIIOBY.

IIpakTnueckas padora «M3yueHue ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPONOIeHe3

Pa3znensl 1 3agaun aHTpONOAOrUA. MeTOoIbl aHTPOTOJIOTHH.

CraHOBIIEHHE TPEACTABICHUN O MPOUCXOXKICHUHU 4elIOBeKa. Pennrunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

CX0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOpQOJIOTHYECKUE, AMOPHOJIOTHYECKHE, ($hU3M0JIOT0-0HMOXUMUYECKHE,
noBefeHyeckre. OTINYMS YeJIOBEKa OT KMBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3zBuTHE rOJI0BHOTO MO3Ta M BTOPOMl CUTHAJIBHOMN
CUCTEMBI.

JBuoxkyiue cuiibl ((pakTopbl) aHTPOIOTeHe3a: OMOJIOTMUECKHUE, COLIMATIbHBIE.
CooTHoIieHre OMOJOTUYECKUX U COLIMATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaauM aHTpoIoreHe3a. PanHue dYenoBekooOpa3Hbie 00€3bSHBI
(TPOKOHCYIIBI) ¥ paHHUE MOHTHUIBI — O0IIHE MPEKH YeT0BEKOOOPa3HbIX 00E3bsSH U
JMoJIe. ABCTPaJONUTEKH — ABYHOTHE MPEAKH JIoAeh. YeloBeK yMelbli, MepBbie
W3TOTOBJIICHUSA OPYyAUN TpyAa. YenoBeK NpsSMOXOISIIAN U TEPBbIA BBIXOJ JIKOJIEH
3a  mnpenensl  Adpuku. YenmoBek reipenbOeprckuii  — oOmMA  TIPEOK
HEaHJIepTaIbCKOr0 YEJIOBEKA M 4YeJIOBEKa pa3yMHOro. YUenoBek HeaHIEpTaTbCKUI
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KaK BHUJ JIOJEH XOJOJHOro KiumaTa. YeaoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOEGHHWE KOHTHMHEHTOB 3a Tnpenenamu AQpuku.
[TaneoreneTuka v NajseoreHOMHUKA.

DBOMIOLMSA COBPEMEHHOr0 4esoBeka. EcTecTBeHHBI OTOOp B MOMYIISIUSAX
yesioBeka. MyTalnuoHHBIN Tiporiecc U noaumopdusM. [lonmynsuroHHBIE BOJHBI,
npeid renoB, murpanus U «3p(EeKT ocHOBATENS» B MOMYJALMIX COBPEMEHHOTO
YeJ0BeKa.

Yenoseueckue pacbl. [lonsitue o pace. bosblime pachl: €BpoOINeouHas
(eBpasmiickasi),  aBcTpajoO-HErpougHasi  (dPKBaTOpHAJIbHAs),  MOHITOJIOMIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YelOBEeKa IO IJIaHEeTe.
EnuncTtBOo  uyenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IprcnocOONEHHOCTh YeJoBEeKa K pa3HbIM YCJIOBHUSIM OKpYXKAloUIeH Cpeibl.
Bnusinue reorpaduueckoit cpenpl UM Apeiida reHoB Ha Mopdoioruio u
(U3HOJIOTHIO YEeIOBEKa.

MexauciuuruiiHapasie  MeToAbl B (u3uueckoil  (OMOJIOTrHYECKOi)
AHTPOIIOJIOTHHM.  OBOJIIOLUMOHHAS  QHTPOINOJOTHS W MaJIEOAHTPOIOJIOTHS
YeJIOBEUYECKUX NOMYJALUA. bruocolnuanpHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre K03BOTIONUH OUOJIOTMYECKOTO M COLIMATILHOTO B YEJIOBEKE.

JleMoHCTpanuu

[Toptpetsr: Y. HJapBun, JI. JIuku, f. 4. Porunckui, M. M. I'epacumos.

Tabnuuel u cxembl: «MeTobl aHTPOTIOIOTUNY, «[ 0JOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMITaH3ey,
«PynMMeHTHI U aTaBU3MbDY, «JIBUKYIIUE CHIIBI aHTPONIOTEHE3a», «IBOJIIOLUOHHOE
IpEBO  4YelOoBEKa», «ABcTpanonutek», «YenoBek  ymenblii», «YemoBek
npsAMOXOIAIINi», «JleHncoBckuii yenoBek» «Heannepranpup», «KpoMaHbOHLBDY,
«IIpenku yenoBeka», «ITarnbl IBOITIOLMHI YEIOBEKA», «Packl 4eIOBEKay.

O6opynoBaHue: MYJISDKH — OKaMEHENOCTeH, TMpeaMEeTOB MaTepuaIbHOM
KyJIbTYphl TMPEIKOB 4eNOBeKa, penpoaykiuu (dotorpaduu) KapTUH C
MU(DOIOTUYECKUMU UM OUONEHCKUMHU CIOK€TaMU TPOUCXOXKIECHUS YeJIOBeKa,
dboTorpadguu HaxoJIOK UCKOMAeMBbIX OCTATKOB UEJIOBEKa, CKEJIET YeI0BeKa, MOJIENb
yeperna 4YeJOBEKa W Yeperna IIMMIIAaH3€, MOJENIb KHCTH 4YEJlIOBEKa U KHUCTHU
[IMMIIaH3€, MOAEIHN TOpPCa MPEIKOB YEIOBEKa.

JlabopaTopHasi padora «l3yueHue o0cCOOEHHOCTEH CTpPOCHHUS CKeleTa
YEJI0BEKa, CBS3AHHBIX C MPSAMOXO0KICHUEM).

IIpakTuueckas padora «/3yyeHue S3KOJOTMUYECKUX aJanTaluil 4eT0BEKay.

Tema 6. Jxojormsi — HaAyKa O B3aMMOOTHOUIECHUSAX OPraHU3MOB U
HAIOPTraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi
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3apoxaeHue U pa3BuTHE dKojoruH B TpyAax A. ['ymbonpara, K. @. Pynbe,
H. A. Cesepiona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMHU HayKaMHU.

Metonbr skonoruu. IloneBbie HabOmOIEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
OpUpOAHbIE U JlabopaTopHble. MojenupoBaHue B JKOJOTHMH. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAJIbHBIN, pEeTHOHATBHBIN U TJI00ATBHBIH.

3HaueHUE HKOJOTMYECKUX 3HAHUW I YeJOBEKa. KOJOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBa CBsI3€l 4esioBeuecTBa ¢ npupoaoi. @opMupoBaHue
AKOJIOTUYECKOM KyIbTYpbl U 3KOJIOTHUECKON I'PaMOTHOCTH HACEIICHMUS.

JdeMoHCTpanuu

[Toptpersi: A. I'ymGonsar, K. @. Pynse, H. A. Cesepros, D. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxembl: «Pa3znensl skomorumy», «MeTonbl skojgorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeab».

JlabopaTopHas padora «3yuyenue METOJ0B AKOJIOTHYECKUX
UCCIIEOBAaHUI.

Tema 7. Oprann3mMsbl 4 cpeaa OOUTAHUA

Dkosnoruyeckue (HakTopbl U 3aKOHOMEPHOCTH ux aeictus. Kinaccudukanms
HKOJIOTHYECKUX (HaKTOpPOB: a0UOTHYECKHE, OMOTHYECKUE, aHTpororeHHsie. Oo1ue
3aKOHOMEPHOCTH ACHCTBUSL dKojornueckux Qakropos. IIpaBuno munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKoynorudeckuii ¢akrop. JleilicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHil M JKMBOTHBIX IO OTHOLIEHHMIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTOoNepruOaNU3M.

Temmnepatypa kak skojiorudeckuit ¢akrop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [loMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skomorumdeckuit Qaktop. Ilpucmocobrenust pacteHUd K
noJiiep>kaHuio BogHOro Oananca. Kiaccudukanus pacTeHH MO OTHOIICHHIO K
Bojie. [Ipucnoco6enus >KMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAas, TOYBEHHAs,
rlyOMHHasT  TOJAMOYBEHHAas, BHYTpHOpraHu3MeHHas.  DU3MKO-XUMHYECKHE
0COOEHHOCTH cpell obuTaHus opranu3mMoB. [IpucrnocoOieHuss OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pPUTMBL. CyTOYHBIE H
roJu4Hble PUTMBL. [IpHCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU JKU3HU.
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XKuznennole Qopmel opranusmoB. [loHsTne o KuU3HEHHOU (opme.
XKuznennsie GopMbI pacTeHUIL: I1epeBbs, KyCTAPHUKHU, KyCTAPHUYKHU, MHOTOJIECTHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (QOPMBI KUBOTHBIX: THUIPOOHMOHTHI,
re0OMOHTHI, a9POOUOHTEI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buotnueckue (bhaxkTopHI. Bungsr OMOTHYECKUX B3aNMO/IENCTBUH:
KOHKYPEHIIUS, XUIIHUYECTBO, cUMOM03 u ero (opmel. [lapasutusm, kooneparus,
MYTYyalau3M, KOMMEHCaIn3M (KBapTHPAHTCTBO, HaxyieOHn4YecTBO). HeTtpoduueckue
B3auMoOjeHcTBHS  (Tomuueckue, (Gopuyeckue, (Qadbpudeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJECUCTBUI JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpelie
obutanus. [IpyHIIUTT KOHKYPEHTHOTO UCKITIOYESHHUS.

JdeMoHCTpamuun

Tabmuuel u cxeMbl: «Okojoruueckue (axrope», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKUE TPYIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TermioKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIEY), «DU3MOIIOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl oOWUTaHHUS OpraHU3MOBY», «bUOIOrHYecKue pPUTMBDY,
«Kusnennsie  Gopmbl  pacteHuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOro jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuszm», «Konkypenmus», «CuMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW U SKUBOTHBIX, MPUCIOCOOIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKTOpoB, repdapuu CBETOJNIOOUBBIX,
TEHEIIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOIIOOMBBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIUBbIE KOMHATHBIE PACTeHUS, TepOapuu U KOJUIEKIIMH TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAacCTEHUM, Uydesia MTUIl U 3Bepel, repbapuun
pacTeHuil, OTHOCSIMXCA K THUrpodutam, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHus] JaHHBIX TPYII, KOJUJIEKIIMU KUBOTHBIX, OOMTAIOIIMX B Pa3HBIX cperax,
repOapu M KOJUIGKIIMM pPACTEeHUW ¢ IKUBOTHBIX, O0JAaJaOIMUX YepTaMu
NPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBHH KH3HU, TepOapuu u
KOJUIEKIIMM PACTEHUU U YKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIHH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOICHCTBUSX.

JlabopaTtopnas pabora «BbisBIeHHE MPUCTOCOOJICHU OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTtopnas pabora «BbisBIeHHE MPUCTOCOOJIEHUA OPraHU3MOB K
BIIMSTHUIO TEMITEPaTypPhI».

JlabopaTopHasi padora «AHATOMHYECKHE OCOOEHHOCTH pACTCHHH U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Ixos10rust BUA0B U NMOMYJISAIIMH

OKOJIOTUYECKUE  XapPaKTEPUCTHKUA  TMOMYJISALHH. [Momynsimust  Kak
Oouonoruyeckas cucreMa. Posib HEOTHOPOIHOCTH Cpelibl, (PU3ndecKkux 6apbepoB U
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0COOCHHOCTEHM OMOJOoTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyyisuuii. OCHOBHBIE TIOKa3aTeM TMOMYJISLMHU: YUCICHHOCTh, IIJIOTHOCTb,
BO3pAacTHas W TOJIOBasg CTPYKTYpa, pPOXKIAeMOCTb, MPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALTHSL.

DKoyioruyeckas CTpykTypa nomyianuu. OleHKa YUCIECHHOCTH MOMYJISIUU.
JlnHamMuyKa TONMyJsiiMU U €€ peryianus. buoTtnueckuidi mOoTEeHUMAN MOMYJISIIIAM.
MoaenupoBaHue TMHAMHUKA TONyJsiiuu. KpuBble pocTa YUCI€HHOCTU MOMYJISIINH.
KpuBbie BbDKMBaHUsI. Perymnsius 4YUCICHHOCTH TOMYJAIUN: pPoJib (PaKTOpOB,
3aBUCSIIMX U HE 3aBUCAIINX OT INIOTHOCTH. DKOJIOTUYECKUE CTPATETUH BUIOB (- U
K-ctparerun).

[TonsiTue 00 »KoJOTMUECKOW HUIE BHaa. MectooOuranue. MHoromepHas
MOJieNb 3Kojormueckor Humm Jx.M. XarumHcona. Pa3zmepsl 3kosornueckoiu
Huid. [loreHunansHas U peaau3oBaHHAS HUIIIH.

Bun kak cucrema nonmynsuuil. Apeanbl BUIOB. Buabl U HUX KU3HECHHBIC
CTpaTeruu. JKOJOTHUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpallUid >KUBOTHBIX. buosoruyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdeMoHCTpamuu

[Toptper: dx. . XaT4ynHCOH.

Tabmumbel u  cXeMbl: «ODKOJOTHYECKHE XapPaKTEPUCTHKU  TOMYJISAIIHI,
«IIpocTpaHcTBEHHass  CTpyKTypa  MoOnyjasanuu», «Bo3pacTHbple  OUpaMHbI
nonyisuuny, «CKOpPOCTh  3acelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMu», «Mozenb skosorndeckort HummM Jx. M. XatuunHconay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJIEKITUU KUBOTHBIX.

JladopaTopHasi paGora  «lIpucmocoGieHus ceMssH  pacTeHMH K
pacCeICHUIO.

Tema 9. IK0J0rus COOOIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmiecTBa opranu3moB. buorieHo3 u ero crTpykrypa. CBs3u MEXIy
OopraHu3MaMH B OMOIIEHO3E.

OkocucteMa kak OTKpbITas cucteMa (A. k. Tencnu). DyHKIIMOHAIBHBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME: IPOAYLECHTBl, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue nenu u ceTtu. AOUOTHYECKUE OJIOKHU
skocucteM. [TouBbl U Wikl B 3kocuctemMax. KpyroBopot BeIIeCTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeJIM  JKOCUCTEMBI.  buomacca W OpPOIYKIIMSL.
DKOJIOTHYECKHE TTUPAMUIBI YUCell, 0MOMAacChl U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpogpuueckue nepecmpotuixu. Dayxmyayuu.
HampapiieHHBIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBudHbie U
BTOPUYHBIE CYKIECCMM U UX NPUYUHBL. AHTPOINOIE€HHBIE BO3JICHUCTBUS Ha
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cykneccun. KiimmakcHoe coo6miectBo. bruopazHoobpasue u oaHOTa KpyroBOpoTa
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[IpupoaHbIie SKOCUCTEMBL. JKOcUcCmeMbl 03Ep U peK. IKocucmemvl Mopeu U
OKearos. Dxocucmemvl MyHOp, 1ec08, Cmenell, NyCMmblHb.

AHTpPOTIOTEHHBIE JKOCUCTEMBI. ATpO3KOCHCTEMa. ATpOICHO3. Paznmuus
MEX]Ty aHTPOITOTEHHBIMH U TIPUPOTHBIMH SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteMm. [opoackas
bnopa u ¢ayna. CuHaHTpoONW3anus TOPOJCKOH QayHbl. buonormueckoe wu
X03CTBEHHOE 3HAYCHHE arpPOIKOCUCTEM M YPOOIKOCHCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
sKkocuctemax. Ponb kackadnoco 3gpgexma u 8udo08-30upuxamopos (Kuouesblx
8U008) 8 pynkyuoHuposanuu s3xkocucmem. [lepeHOC JHEPTHH U BEIIECTB MEXIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TIOMYJISIUNA ¥ SKOCUCTEM
B YCJIOBHSIX €CTECTBCHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmuol 8030elicmeusi  3AepA3HEeHUll  PA3HLIX munog Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NORYJSAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbL ~ IKOJOSUYECKO20 — HOPMUPOBAHUSL  AHMPONO2EHHO20 — BO30elCHEUSL.
MeTo0710THS MOHUTOPHUHTA €CTECTBEHHBIX M AHTPOTIOT€HHBIX YKOCUCTEM.

JleMoHCTpanuu
IToptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoleHo3a»,  «IKocucTtema

IIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIE
IpyNIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B SKOCHCTEMEY,
«llenu nuranus (macTOUIIHAS, JETPUTHAS)», «IKOJIOTHUUYECKAs MUPAMUJIa YHCEID»,
«JKonoruyeckas nupamusia OMOMacchl», «IKOJOTHUYECKass MUpamMuia SHEPTUn»,
«O06pazoBanue 6onoTay, «llepBuunas cykieccus», «BoccTraHoBieHre jeca 1mocie
noxkapay», «JKocuctemMa 03epay», «ArpoueHos», «KpyroBopoTr BemecTB M MOTOK
HHEPTUU B arporeHo3ey, «[Ipumeps ypOboskocuctem».

O6opynoBanue: repdbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIl 1
3Bepeil, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJIEIh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypoo3KOCUCTEMBI».

JlabopaTtopnas padora «l3ydyenue pa3zHooOpas3us MEIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYpcusi «DKCKYpCUs B TUIMYHBIA OMOTEOIeHO3 (B qyOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBINA UM TOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKypeHusi «IJKCKypCcUs B arposkocucrteMmy (Ha MoJie WIM B TEITUYHOE
X03SMCTBO)».

Tema 10. buocdepa — rinodanbHasi IKOCHUCTEMA
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buocthepa — obOmemnanerapHas o6ojouka 3eMiH, TlI€ CYHIECTBYET WM
CyllecTBOBaja ku3Hb. PazBuTHe npejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu 6uochepsl u e€ coctan. XKupoe
BelecTBO Onocdepsl U ero GyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdepnl. OcobeHHOCTH OMochepsl Kak
ri100aIbHOM 3KOCcHCTeMBbI. JJuHamMuueckoe paBHOBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKHUE ITUKIBI (YTiiepoia, a30Ta). PUTMUYHOCTD SIBICHUIM
B 6uocdepe.

3oHanbHOCTh Ouocdepsl. Ilonstue o Omome. OCHOBHBIE OHMOMBI CYIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIaHHbIE U IUPOKOJIUCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MYyCTBIHU, TPOITMUYECKHE JIeca, BEICOKOTOphs. KinMar, pacTuTeabHbIN U )KUBOTHBIH
MUpP OMOMOB CYIIIH.

CtpykTypa U (QyHKIHS )KUBBIX CUCTEM, OLIEHKA WX PECYPCHOTO MOTEHIMaa 1
ouochepHbIX (HYHKITUHA.

JdeMoHCTpamuu

IToptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmuuer u cxembl: «['eocdeps 3emin», «KpyroBopoT azora B mpupojie»,
«KpyroBopot yriepoma B mpuponae», «KpyroBopor kwuciopoga B NpUPOJE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Onombl cymmy, «Kinumaruueckue
nosica 3emum», «Tynapay», «Taiira», «Cmemannsiii gec», «IIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiaay, « Tponudeckuii necy.

Oo6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKITUHN >KUBOTHBIX.

Tema 11. YestoBek U oOKpy:ka0inas cpeaa

DKOJIOTUYECKUE KpPU3UChI M WX TMpUYMHBL. Bo3zgeiicTBue denoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpenabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BogHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTEIBHBIM M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M UBOTHOrO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbl MPHUPOIBI.
Kpacubie xkuuru. Oco0Oo oxpansembie mnpuponnsie Tepputopun (OOIIT).
boranuyeckue cajpl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHBIE TPUHIMIBI YCTOMUYMBOTO PA3BUTHUSA UYEIOBEYECTBA W IMPHUPOJIBI.
PanponanbHO€  MPUPOOMOJB30BAaHHME M COXpaHEHHE  OHUOJIOTHYECKOTO
pazHooOpasust 3emun. OOmKe 3aKOHOMEPHOCTH TJIO00ATBHBIX 3KOJOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MOCIIEICTBHS.

Pa3BuTHe METOJOB MOHUTOPHUHTA pA3BUTHS OMACHBIX TEXHOTCHHBIX
nporueccoB. Cucmemuvle ucciedosanusi nepexooa K pecypcocbepezaroweri u
KOHKYDeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanouvie ungopmayuonnvlie cucmemsl, obecneuugarowjue O00CMyn K
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ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U Kocucmem. OcHoBv
IKopeadburumayuu dKocucmem U cnocob6os 00pvbOLl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxyus Mopckux u Ha3emMHbixX IKOCUCHEM.

JleMoHCTpamuun

Tabmumer w  cxembl:  «3arps3HeHHEe  atMocdepbl»,  «3arps3HeHHe
runpocheprr», «3arps3HeHue mouBb», «[lapHuUkoOBBIE 3ddekT», «Ocobo
OXpaHsieMbIe TIPUPOIHBIC TEPPUTOPHI», «KMOJETHN YIPABIIEMOTO MUPAY.
ObopynoBanue: (ororpaguu OXpaHIEMBIX pacTCHH H >KUBOTHBIX KpacHoi
kHuru Poccuiickon ®@enepanun, KpacHol KHUTH pernoHa.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3ylabTaTaM OCBOCHUS
OOy4YaromMUMHCS TPOrpaMM CpeaHEro oO0Iero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMETHbIE U TPEeIMETHBIE.

B cTpykType NTMUHOCTHBIX pe3yJbTaTOB OCBOCHHS MPOrPAMMBbI IO OHUOJIOTHH
BBIJIENICHBI CJIEAYIONIME COCTABIAIONINE: OCO3HAHUE O0YYaIOIMMUCA POCCUMCKOM
IPaXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENEHUI0, Haauyue Momusayuu K OOy4eHHIO  OHOJIOTHH,
yeneHanpagienHoe pazsumue BHYTPEHHUX YOEXKICHUH JMYHOCTH Ha OCHOBE
KJTIOYEBBIX ILIEHHOCTEH W HCTOPUYECKHX TPAAMIMN pa3BUTUS OUOIOTHYECKOTrO
3HAHUSI, 20MOBHOCHb U CNOCOOHOCMb 00YUAIOIUXCS PYKOBOACTBOBATHCSA B CBOEH
JESTENBHOCTH II€HHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, MPHUCYIIUMU CHCTEME
Ouonornyeckoro  oOpa3oOBaHMs, Haluyue  HNPABOCO3HAHUSA  DKOJOTHUECKOM
KYJbTYPBl, CHOCOOHOCMU CMABUMb TEIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPaMMBbI IO OMOJIOTHH JTOCTUTAIOTCS
B €IMHCTBE Yy4eOHOW M BOCHUTATEIHHOW JAESTEIBHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUHUCKUMHU COLIMOKYJIBTYPHBIMHU, HCTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMHU I[EHHOCTSIMH, MPUHATHIMU B OOIIECTBE NpaBWJIaMH M HOpPMaMH
MOBEJICHUSI U CIOCOOCTBYIOT TMPOIECCAaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS W
CaMOpAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3ULMU JIMYHOCTH, NATPUOTU3MA U
YBaXEHUS K 3aKOHY W MPABOIMOPSJIKY, YEIOBEKY Tpyda U CTaplieMy MOKOJICHHIO,
B3aMMHOTO YBa)XEHUS, OEpPEKHOTr0 OTHOIICHHS K KYJIbTYpHOMY HacIeIuio |
TpaJMIMsIM MHOTOHAIIMOHAJIBLHOTO Hapona Poccuiickoit deneparuu, mpupoae u
OKpYyXaroliei cpene.

JImdHOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHoro mpeamera «buomorus»
JOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIMXCs PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3ULMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIbITA U OMbITA JESITEILHOCTH B IMPOIIECCE pealn3allid OCHOBHBIX HaIpaBJICHHM
BOCIHUTATENILHON JESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIUK 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;
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OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX TpaB U OOs3aHHOCTEH, YyBaKEHHE
3aKOHA U MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIBbHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO TMO3HIMI0 MO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBICHSTH €€;

YMEHHUE YYUTHIBATH B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C pa3HbIMU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOJHEHHUS
y4eOHBIX, TO3HABaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBaXKHUTEIBHOTO
OTHOIIEHHS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUICKOI IPaKIaHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY Hapoly, UyBCTBA OTBETCTBEHHOCTU IEpeN
Ponunol, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACHEAUIO U MAMSITHUKAM MPUPOIBI,
NOCTHKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAQJ POCCHHCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHEe OWOJOTMH, TOHMMAaHUS 3HAUYC€HHs OWMOJOTMU B TO3HAHUHM 3aKOHOB
IPUPOJIbI, B KU3HU YEJIOBEKA M COBPEMEHHOI0 00IIEeCTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €TI0 CyNbO0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN pOCCUIICKOTO HAPOA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OILIEHMBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTHPYSACHh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJMTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TPUHATHS LIEHHOCTEH CEMEHHOM JKHU3HU B COOTBETCTBUU C
TpaguuusaMu HapozioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHYECKOE OTHOIIEHWE K MUPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, 0OIIECTBEHHBIX OTHOIICHHIA;
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NOHUMAaHHE 3MOLIMOHAIBHOTO BO3/IEMCTBHUSA KUBOW NPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJISATH Ka4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢pusuyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI U
IMOIMOHAJIBHOIO 0JIAarONmOJIyYHs:

NOHMMaHWEe U peanu3anus 370poBoro u 0Oe3omacHoro oOpa3a >KU3HU
(3mopoBoe  muTaHWE, COOJIOJICHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peryspHas Quznyeckas
aKTUBHOCTB), OEpekKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHMMAHHUE IIEHHOCTU TMpPaBWI HWHAUBUAYAJBbHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEJIEHUS B CUTYAIUAX, YIPOKAIOIIKX 3/JOPOBbIO U KU3HU JIIOJIEH;

OCO3HAHME TOCJEACTBUN U HENPUATHS BPEAHBIX NPUBBIYEK (YHOTpEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

6) Tpy10BOro BOCIMTAHMS:

TOTOBHOCTH K TPY/Y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHSTh TAKYIO A€ TEIbHOCTD;

MHTEpEC K paznuyHbiM cepaMm MpodecCHOHAIBHON AESITeNIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccun MW Pearu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIlIeCTBOBAHHUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOM KYyIbTYpbl: NPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYIIKOB M OLEHKM HUX BO3MOXHBIX TIOCIEACTBUN IS
OKpY’KaroUen Cpebl;

OCO3HAaHME TJI00aJIBHOTO XapakTepa JKOJOTMYECKHX MpoOJjeM M MmyTed ux
peleHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MpPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHHUS TMPU PEIICHUH MpoOJIeM, CBS3aHHBIX C PaIMOHAIbHBIM
NPUPOJIOIIONIHL30BaHUEM  (COOJNIIOJICHHE  TpaBHJI  TOBEIEHHUS B MPHUPOJE,
HAIlPaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCHUCTEM, Orochepsl);
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aKTUBHOE HeNpUsTHEe JEHCTBUN, MNPUHOCALIUX Bpel  OKpYKarolleu
NPUPOJHON Cpefie, YMEHUE MPOTHO3UPOBATH HEOJIArONMpHUSATHBIE 3KOJOTHUUYECKHE
MOCIIEJICTBUS MIPEANPUHUMAEMBIX JIEUCTBUN U IPEIOTBPAIIATh HUX;

HAJIMYME Pa3BUTOTO IKOJOTMUECKOT0 MBIILICHUS, YKOJIOTMYECKON KYIbTYpHI,
OTbITa NS TEIbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATHUBHON U COLIMAIBHOU
NPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOM MEATEILHOCTH IKOJIOTHUYECKOM
HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOT'O Ha JHMAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpbl KakK CpeICTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crenudukn OMONOTMM Kak HayKd, OCO3HaHus e€ poju B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU IIEJIOCTHOTO
npesCTaBleHus 00 OKpYXKaloIleM MHpE Kak O €AMHCTBE IMPHUPOIbI, YeOBEKa U
oOmIecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXpaHEHUS IPUPOJTHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJOTUU JUIsI COBPEMEHHOM HHBWIM3AIUU:
oOecrieuyeHus: HOBOTO YpPOBHS pPAa3BUTHSA MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pemaTh pecypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, MTOMCKA MyTel BBIXOJIa U3 II100aJbHBIX IKOJIOTMYECKUX MPOOIIeM U
oOecrieueHusi  Mmepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
MCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYeHUH OMOJOTUYECKUX 3HAHUM B IENAX
NOBBILIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTU OOydYaromuxcs, GopMUpyeMoil
P U3y4EeHUU OUOJIOTUH;

NOHMMAaHHE CYIIHOCTU METOJOB MMO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTM WCIOJIb30BaTh IMOJy4YaeMble 3HAHHS JUIsl aHaidu3a W
OOBSICHEHUS SIBIICHUN OKPYXKAIOUIEro MHUpPA U MPOUCXOASIINX B HEM HM3MEHEHHH,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsS Ha OCHOBE HaydyHbIX (AKTOB U
MUMEIOIIUXCS JaHHBIX C 1IEJIbI0 MOJYyYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO MCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus poosieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHME IEHHOCTH HAYYHOM IeSATEIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
NPOEKTHYIO U UCCIEA0BATENbCKYIO AESTENbHOCTh HHANBUYAIBHO U B TPYIIIIE;
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T'OTOBHOCTDB u CITOCOOHOCTh K HCIIPCPBIBHOMY 06p330BaHI/IIO )41
CaMOO6paSOBaHI/IIO, K aKTHBHOMY IIOJYYCHHUIO HOBBIX 3HAaHUH MO OMOJIOTHH B
COOTBCTCTBHHU C ) KU3HCHHBIMH l'IOTp€6HOCT}IMI/I.

METAIIPEJMETHBIE PE3YJIBTATbHI

MertanpenMeTHble Pe3yibTaThl OCBOSHUS y4eOHOro mnpeaMera «buomorusy
BKJIFOYAIOT: 3HA4YMMbIe 71 (OPMUPOBAHUS MHPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPaXKaAIOIIUE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa M CcHenuduKy MeTOJ0B IO3HAHWUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, YHEPTHUs, SBJICHHE, MPOIIECC,
cUcTeMa, Hay4yHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCe/IOBaHNe,  HaOJIOJICHWe, U3MEpeHHe, OKCIEPUMEHT W JApYrue);
yHUBEpCalibHbIe ydeOHbIe JeicTBUs (ITO3HABaTEIbHbIE, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue G yHKIHMOHATIBEHON
IPaMOTHOCTH M  COIMAJIbHOM KOMIETEHIMU O0OYyYaroluxcs; CIOCOOHOCTh
oOy4arommxcs UCIIOJI30BaTh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHMS W  yHUBEpPCAJbHBbIE y4YeOHBIE JICUCTBUA B
MO3HABATEJILHON U COLIMATILHOU MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM HAa YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocss OyayT chopMUpOBaHbl IO3HABATEIbHBIC
YHUBEpCaJIbHbIC YUeOHbIE AEHCTBHSI, KOMMYHHKATUBHBIC YHHUBEPCAIbHbBIE YICOHBIC
JEUCTBHS, PETYISTUBHBIC YyHUBEpPCAJbHBIC Y4YeOHBIC JEHCTBUS, COBMECTHAas
JIEATCIILHOCTb.

MertanpeaMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpEIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXKaTh:

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHbIMH MO3HABATEJbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOrHYecKHe AeCTBUS:

CaMOCTOSITEILHO  (OPMYJNIMPOBaTH W aKTyaJlU3UpoOBaTh  MPoOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUUECKOIO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiIacCupUKAIUKA, 0000IEHNS), pACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIE MPU3HAKU, YCTaHABIWBAThH
CBSI3U C APYTUMH TOHATUSIMH);

ONpeAeisaTh LEJIH JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISAMU;

UCITIOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl OObSICHEHUS (PAKTOB U SIBJICHUU
YKUBOW MIPUPOJIBI;
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CTPOUTH JIOTUUECKHE pacCyXJeHHs (MHIAYKTHUBHBIE, JEIYKTHBHBIE, IO
aHAJIOTUM), BBIABISITE 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B pPacCMaTPUBAEMBIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

IPUMEHSTh CXEMHO-MOJIEJIbHEIE CpeacTBa IS peACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKke  MPOTUBOPEYMH  pa3sHOrO  pojJa,  BBIIBJIECHHBIX B Pa3IUYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IJIaH pPEHIeHHsS MPOOJIEeMBbI C YUETOM aHAIN3a MMEIOIINXCS
MaTepUaIbHbIX U HEMaTepUATIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JIEATEIIbHOCTH, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIIEHUBATh PUCKHU MOCTECTBUM IEATEILHOCTH;

KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  peabHOIO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJICTh HaBbIKAMH y4eOHO-HUCCIIEIOBATEIILCKON U TIPOSKTHOH JNeATeIbHOCTH,
HaBBIKAMHU  paspenieHuss MpoOsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYSCKUX 3a7a4, TPUMEHEHUTO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh pPa3JIMUHbIE BUJIBI JEATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalnyi, MPeoOpa30BaHUI0 W NPUMEHEHHIO B YYCOHBIX
CUTYaIUsAX, B TOM YHUCJIEC TIPH CO3AaHUN YICOHBIX U COIMATIbHBIX TIPOCKTOB;

dhopMUpOBaTh HAYYHBIN TUI MBIIIUICHUS, BJIaJeTh HAYYHON TEPMUHOJIOTHECH,
KJIIOYEBLIMM ITOHSATUSIMHU U METOJAMU,

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7a4d B 00pa3oBaTEIbHOU
NeSATeIbHOCTH U )KU3HEHHBIX CUTYaIUsAX;

BBISIBJIATh TPUYMHHO-CJICJICTBEHHBIE CBS3M M aKTyallM3UpoOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHMs, HaXOIUTh apryMEHThI IS JI0Ka3aTelbCTBa
CBOMX YTBEPXKJICHUH, 3a]1aBaTh apaMeTPhbl U KPUTEPUHU PEIICHUS;

aHAJM3WPOBATh TIOJYUYCHHBIE B XOJE€ pEUIeHUs 3aJa4ud PE3yJbTaThl,
KPUTHUUYECKHU OIICHUBATH MX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLICHKY HOBBIM CUTYAIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIAThH 1IeJICHAMPABICHHBIN TOUCK IEPEeHOCca CPEJICTB U CHOCO00B
NercTBHS B TPOGECCUOHATIBHYIO CPEIy;

yMEThb TMEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO M IPAKTUUYECKYIO 00JacTH
JKU3HEIEATEIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;
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BBIJIBUTaTh HOBBIC HJIEH, MPEJIaraTb OpUTHHAIBHBIC MOAXOMbI U PEIICHUS,
CTaBHUThH MPOOJIEMBI U 33/1a49H, IOIYCKAIOININE aTbTEPHATHBHBIC PEIICHIS.

3) paboTa ¢ undpopmaumeii:

OPUEHTHPOBATHCS B PA3TUYHBIX NCTOYHHKAX HHPOpMAIHH (TEKCTe YI4eOHOTO
nocoOus, HAayJIHO-TIOMYJSPHOW JUTEpaType, OWOJIOTHYECKHX CJIOBapsax W
CTIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3aX NaHHBIX, B VIHTepHeTe), aHAIM3HPOBATH
MHPOPMAINIO Pa3TUIHBIX BUAOB M (HOPM TPECTABICHUS, KPUTUICCKU OICHUBATH
e€ I0CTOBEPHOCTh ¥ HETPOTUBOPEUNBOCTH;

bopMyIHUpOBaTh 3alpOChl U MPUMEHATh Pa3IMIHBIE METOMBI TPH TIOUCKE U
otbope Ouonornueckoit MHGOpMAIIUU, HEOOXOIUMOM JJIsl BBITIOJIHEHUST yYEOHBIX
3aad;

npuoOpeTaTh OMBIT HCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BaHUS Pa3IMIHbIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO ~ BBIOMpATh  ONTUMAIBHYIO  (OpMY  TNPEACTABICHUS
ouosiorndeckort nHGopMaruu (Cxemsbl, rpauku, TUarpaMMbl, TaOIHUIbI, PUCYHKHU
" Ipyroe);

UCTIONBh30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa MpH pabore C
Owonormueckoil WHpOpMaIMed: MPUMEHATh XHMHUYECKHe, (QU3UYecKkne WU
MaTeMaTUYeCKUEe 3HAKW U CHMBOJIBL, (OpMYIIbI, abOpeBHaTypy, HOMEHKIATYDY,
UCTIOJIBh30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJISTHOCTH;

BIaJIETh ~ HABBIKAMH  pAcClO3HABaHWsS W 3alIUTHl  WH(pOpMAIWH,
MHPOPMAITMOHHOM 0€30MacCHOCTH JIMYHOCTH.

OgiafieHHe YHHBEPCAJBHBIMH KOMMYHHUKATHBHBIMH JAeHCTBUSMM:

1) o6menume:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU, aKTUBHO Y4aCTBOBATh
B MAJIOTe WM JUCKYCCHUHU TIO CYIIECTBY OOCYXmTaeMoi TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTEIIEHO BBIMIOJIHEHUS IpeaiaraeMoil
3aJ]a4M, YIUTHIBaTh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUN NPYTUX yYaCTHHUKOB
JMaIIOTa WA TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CpeACTBa OOIICHHS, TOHUMAaTh 3HAYCHUE
COLIMATBHBIX 3HAKOB, TPEINOCHUIOK BO3HHKHOBEHHS KOH(MIUKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(MJIUKTHI U BECTH ITEPETOBOPHI;

BJIJIETh PA3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aMMOJCHCTBHS, TTIOHUMATh
HaMepEeHUs IPYTHX JIIOJIeH, MPOSBISATh YBAXKUTECIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (hopMe (HOpMyITHPOBATH CBOU BO3PAKCHHS;

pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.
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2) coBMecTHAas JAesSITeJIbHOCTD:

MOHMMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMaHIHON M WHIANBHIYATHHON
paboTHI MPHU pelIeHUH OMOJIOTUYeCKON Mpo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYIIIOBLIX ()OPM B3aMMOCHCTBYSI MPU pEeIICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMAaTUKy U METOJIbI COBMECTHBIX JCHCTBHU C Y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YiIeHa KOJUICKTHBA,

NpUHUMATh [EIH  COBMECTHOH  JCSTEIbHOCTH, OPraHW30BbIBaTh U
KOOPJMHUPOBATh JEHCTBUS TIO €€ JOCTH)KCHHIO: COCTAaBJISITh IUIAH JICWCTBUH,
pacmupeneniaTh poiu ¢ y4ETOM MHEHHHA Y4YaCTHHKOB, OOCYXIaTh pPe3yJbTaThI
COBMECTHOW paboTHI;

OIIEHWBATh KauyeCTBO CBOETO BKJIaJa M KAXKIOTO yYacCTHUKAa KOMAaHIBI B
OOIIHiA pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIE TMPOCKTHI, OIICHWBATh WJACH C TIO3UIIMH HOBH3HBHI,
OPUTHHAIHHOCTH, MPAKTUICCKON 3HAUNMOCTH;

OCYIIECTBIATh TIO3UTHBHOE CTPATETHYECKOE TIOBEJCHHE B Pa3IMYHBIX
CUTYaIUSX, IPOSBISITE TBOPUECTBO M BOOOpaKEHHE, ObITh MHUIIHATHBHBIM.

OgiaieHHe YHUBEPCAJBHBIMHU PEryJIsTHBHBIMH JE€CTBHSIMHU:

1) camoopranusanus:

UCTIOJh30BaTh OWOJOTMYECKHE 3HAHWS JUIS BBIABICHUS MPOOJIEM H WX
peIeHus B )KU3HCHHBIX U YUCOHBIX CUTYAITUSIX;

BBIOMPATh HA OCHOBE OWMOJOTMYECKHX 3HAHHWHA IIeJIEBbIE M CMBICIOBBIE
YCTaHOBKH B CBOWX JICWCTBUSAX W IMOCTYIKAaX IO OTHOIICHHWIO K JKUBOHW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITETTFHO OCYIIECTBIISITh MO3HABATEIBHYIO JESITEILHOCTD, BBISBISTH
poOJIEeMBI, CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOM
JESTELHOCTH U )KU3HCHHBIX CUTYaIIHsX;

CaMOCTOSITETFHO ~ COCTABJATH IUIAH PpEIIeHUS TPoOJIeMbl ¢  Y4ETOM
MUMEIOIINXCST PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEATIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacimupsTh paMK{ ydeOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX TPEITOUTECHUH;

JeNlaTh OCO3HAHHBIN BHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

crioco0cTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO IIUPOKOH SPYIUINH B
pasHBIX O0JIACTSAX 3HAHWW, TOCTOSIHHO TIOBBHIIATH CBOW 00pa3oBaTEeNbHBIN U
KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYaIllUsM, BHOCHUTh KOPPEKTHUBHI B JCSITEIHLHOCTD,
OILIEHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;
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BJaJIeTh  HAaBbIKAMU  TO3HABaTEIbHOM  pedJeKkcud Kak  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUI U MBICIUTENbHBIX TMPOIECCOB, UX PE3YyIbTATOB H
OCHOBaHM, MCIOJB30BaTh MPUEMBI pedIeKCUU NIl OLIEHKH CUTYyalllH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO IPUHUMATH pEHICHUS MO0 HUX
CHU)KECHHUIO;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TpPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

3) npuHsiTue cedsi M APYrux:

NPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TPH aHalu3e pe3yJbTaToB
NS TEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKHU;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOro YeJIOBeKa.
NPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHble pE3yNbTaTBl OCBOCHMSI COJEPKaHMUS YYEOHOro MpeameTa
«buonorus» Ha yrayOnEHHOM YpOBHE OPHEHTHPOBAaHBI Ha oOOecriedeHue
npodpuiapbHOTO  O0ydeHUs  oOywarmmxcss  Owonmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 11O
OCBOCHHIO, UHTEPIPETALMH U MPEOOPa30BAHUIO 3HAHHUM, BUJBI JAEATEIHLHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B Pa3JIMYHBIX y4Y€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyauusx. lIpenmeTHsle pe3ynbTaThl MPEACTABIEHBI I10
rojiamMm U3y4eHHusl.

[IpenmeTHble pe3yNbTaThl OCBOCHUSA yueOHoro mpenmera «buonorus» B 10
KJlacce NOJKHBI OTPAXkKaTh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MeECT€ W pOJH OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (JOpPMHUPOBAHUU €CTECTBEHHO-HAYYHON KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH  TPoOJIeM  palMOHAILHOTO
PUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUMCKUX U 3apyOEkKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIQJICHHE CHCTEeMOW OHOJIOTMUECKMX 3HAHUM, KOTOpas BKIIOYAeT:
OCHOBOIIOJIArarolue OHOJIOTHYECKUE TEPMHUHBI U TOHATUS (KU3Hb, KIIETKA,
opraHusM, MeTa0oiu3M, TOMEOCTa3, CaMOPEryJAlHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OUOJOTHYECKHUE TEOPHUH
(xnerounas Teopus T. lIsanua, M. Illneinena, P. BupxoBa, xpomocoMHas Teopust
HacienacTBeHHocTH T. Moprana), ydyenus (H. W. BaBumoBa — o 1eHTpax
MHOTOOOpa3ust ¥ TNPOUCXOXKACHHS  KYJIbTYpPHBIX  DPACT€HHi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TMEPBOTO TOKOJIEHUS, PACIICTUICHUS, YUCTOThI TaMeT,
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He3aBHUCHUMOTro HacienoBanus [. Menzaensa, TOMOJIOTHYECKHX pSAIOB B
HAaCJIEJCTBEHHOU W3MEHYMUBOCTH H. . Bagsumnoga), MIPUHIIHTIBI
(KOMIUIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMU METOJaMH HAyYHOTO TMO3HAHUS, HCIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpEHue,
Ha0JII0/IeHNE, SKCTIEPUMEHT);

YMEHHUE BBIICNATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
HYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHUCJE
OakTepuii, rpuOOB, pacTeHUH, J)KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CHUCTEM
OpraHOB pACTEHUU, IKUBOTHBIX, YEIOBEKa, IPOIIECCOB >KU3HENEITEIbHOCTH,
NPOTEKAIONINX B OpPraHU3Max PAcTeHH, KUBOTHBIX U YEJIOBEKa, OMOJOTUYECKUX
poIIeCCOB: oOMeHa BellecTB (MeTa0oIHM3M), MPEeBpaIeHUs] YHEPTUU, OpPOKECHHUS,
aBTOTPO(GHOTO U reTepoTPpOPHOr0 TUMOB MUTAHUA, (POTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, MeH03a, raMeToreHe3a, SMOpHUoreHes3a, MoCTAIMOPHOHATILHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHAUBUAYATbHOTO  pPa3BUTHA  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/JICHCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OpraHOUJIaMU KJIETKH M HUX
GYHKUMAMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M HUX (YHKIUIMH, MEXIY
opraHaMu ¥ CHUCTEMaMU OpPraHOB y pacTEHUM, KMBOTHBIX M YEJIOBEKa M HX
GYyHKUMAMH, MEXAY CHUCTEMaMU OpPraHOB M WX (QYHKIUSMH, MEXAY dTalamu
oOMEeHa BElIEeCTB, ATalaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (DEHOTUIIOM, (PEHOTUIIOM U
(dhaxTopamMu cpebl OOUTaHUS;

YMEHHUE BBISIBISITH OTIMYUTENbHBIE NMPU3HAKU JKUBBIX CUCTEM, B TOM UHUCIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE MCIOJb30BaTh COOTBETCTBYIOIINE aPryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHMBOJIUKY JJIsl JOKa3aTeIbCTBA POACTBA OPTaHM3MOB pPa3HBIX
CUCTEMAaTHYECKUX TPYIIIL;

YMEHHUE pelIaTh OMOJIOTHYECKUe 3a1a4d, BHIABIATh MPUUNHHO-CIIEICTBEHHbBIE
CBSI3M MEXY UCCIIETyEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMU, J€1aTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOIHATH JIA0OpAaTOpHbIE M TpakTU4YecKkue padoThl, COOII0IAThH
npaBuia mpu pabore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTATh THUIIOTE3bl, MPOBEPSITH HUX OKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS Ledb HCCIEIOBaHUS, aHATU3UPOBATH IMOJTYyYEHHBIE
PE3yNbTATHI U JAENIaTh BHIBOBI;

YMEHHE Yy4YacTBOBaTh B Yy4e€OHO-HCCIIEJOBATEIbCKON paboTe MO OMOJIOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
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nyOJIMYHO  MPENCTaBIsATH  MOJYYEHHbIE  pe3yJdbTaThl HAa  YYEHHYECKHUX
KOH(EepEeHITUAX;

YMEHHE OLEHHBATh ATUYECKHE ACHEKTbl COBPEMEHHBIX HCCIEHOBAaHUN B
obmacti  OWONOTMM M MEIULUUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHWE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccuoHalIbHON
JEeSTENBHOCTH B 00JacTH OUOJIOTHH, MEAMIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIIEHHOCTH, YTIAyOJIsTh MO3HABATEIbHBIH
MHTEpeC, HANIPABJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH npodeccun u
NPOJOJKEHUE OUOJIOTHYECKOTO O00pa3oBaHUs B  OpraHU3AlMSIX CPEIHETro
npodecCuOHaIBLHOTO U BBICIIIET0 00pa30BaHUs.

[IpenmeTHble pe3yNbTaThl OCBOECHUSA yueOHoro npenmera «buonorusi» B 11
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MeCT€ W pOJM OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBl MUpa, B IO3HAHUM 3aKOHOB MPHUPOJABI M PEUIEHWH HKOJOTHYECKUX
npoOJieM dYellOBEYEeCTBA, a TakKKe B PEIICHHWH BOMPOCOB PallMOHAIBHOTO
IPUPOJIOTIONIH30BAHUSA, U B (POPMHUPOBAHUM IIEHHOCTHOTO OTHOILIEHHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJe POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHH;

YMEHHUE BIIAJIETh CHCTEMOW OHOJOTUYECKHX 3HAHUM, KOTOpas BKIIOYAET
OTpeJeieHUs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHOJOTHYECKUX
TePMUHOB M TOHATUN (BHI, dKocHcTeMma, Ouocdepa), OMOJIOTHYECKUE TEOPUHU
(@BomrounonHas teopust Y. J[apBuHa, cMHTETHYECKAs TEOPHs IBOJIOLNH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsSX U HampaBieHusx 3Boronuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus [Ix. Xapau u B. BaiinOepra,
3apojsimieBoro cxoacrsa K. M. boapa), mnpaBuna (muaumyma 1O. JluOuxa,
AKOJIOTUYECKON THUpaMuIbl 3HEPrum), Tumotres3bl (rumoteza «mupa PHK» V.
['unbepra);

YMEHHUE  BIAJETh  OCHOBHBIMH  METOJAMU  HAy4YHOrO  IIO3HaHMS,
UCIIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSX JKUBBIX 00BEKTOB U 3KOCUCTEM
(omucaHue, u3MepeHue, HaONIOCHHE, SKCIEPUMEHT), Coco0aMu BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPOJE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE TPU3HAKH: BUIOB, OMOTeOIEHO30B,
AKOCUCTEM U Ouochepsl, CTAOWIM3UPYIONIETo, ABMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUYECKOTO U CUMITATPUYECKOTO
BUI000Pa30BaHUs, BIMSHUS JIBHXKYIIUX CHJI SBOJIFOIMU HAa T€HO(OH MOMYIISIINH,
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MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Ccpejie OOUTaHMS, YepeOBaHMs HaIpaBICHUH
ABOJTIOIIMHN, KPYTOBOPOTA BEIMIECTB U MOTOKA SHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXKIY IPOIECCAMH DSBOJOIHH,
ABWKYIIMMH CHJIAMH aHTPOIIOTEHE3a, KOMIIOHEHTAMH Pa3IMYHbIX 3KOCHCTEM U
MPUCTIOCOOJIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHE  BBIABIATH  OTIMYUTENIbHBIC  TPHU3HAKU  KUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K cpele OOWTaHus, aOMOTHYECKHX W OMOTHYECKHX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBS3€H OpraHW3MOB B  COOOIIECTBAaXx,
AHTPOIIOTCHHBIX U3MEHEHUN B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIWE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CHUMBOJIUKY JUIsl TOKa3aTEIbCTBA POACTBA OPTaHW3MOB Pa3HBIX
CHUCTEMAaTHYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPE/Ibl OOUTaHUs, STUHCTBA
YeIIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOrooOpas3usi BHIOB U
HKOCHCTEM KaK YCIIOBHS COCYIIIECTBOBAHHUS MPUPOJIBI M YEITOBEUCCTBA;

YMEHHE peraTh OMOIIOTUICCKUE 3a]]a4H, BBISBISATH TPUUUHHO-CIICICTBEHHBIC
CBSI3M MEX/TY UCCIIEyeMbIMH OUOJIOTUYECKUMH TIPOIIECCAMH U SIBIICHUSIMHU, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpATOPHBIE W TPAKTHUYECKHE PadOTHI, COOIIONATH
npaBuia mpu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMECHTAIHLHBIMU
cpencTBamMu, GOpMYyITUpPYs 1elb WCCIEJOBAHUS, AaHATU3UPOBATH ITOJYYCHHBIC
pe3yabTaThl U JIeTIaTh BHIBOIBI;

YMEHHE Y4YacTBOBATh B Y4EeOHO-MCCIIEIOBATEIBCKONW paboTe 1Mo OMOJIOoTHuH,
DKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, H
NyOJIMYHO  TPEACTABIATH  TMOJYYCHHBIE  PE3yJNbTaThl HAa  YUYCHHUYECKHX
KOH(EepEeHITUAX;

YMEHHE OLIEHWBATh TUTIOTE3bl M TCOPHH O TIPOUCXOXKICHUH KU3HHU, YEIOBEKA
M YeJIOBEYECKUX pac, O MPHYMHAX, TOCICACTBHAX M CIIOCO0AX MPEIOTBpPAICHHSI
rI1o0aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oymymiel mpodeccHoHaTbHOM
JESTeILHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, IIPUPOAOIOIB30BAHUS, METUIHBI,
OMOTEXHOJIOTUH, TICHXOJIOTHH, BETEPUHAPUHU, CEIHCKOTO XO3SWCTBA, IHIIEBOM
IPOMBIIIUICHHOCTH, YTIIyOJNSTh IMO3HABATEIBHBIA WHTEpEC, HANpaBICHHBIN Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mMpodeccHr H  TPOJOJDKEHUE
OHMOIOrMYecKoTro 00pa30BaHUsl B OPraHM3AIMIX CPEAHET0 MPOGECCUOHATHLHOTO U
BBICIIIETO OOPa30BaAHMSI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
No 11/in HaumeHoBaHue pa3iejioB U TeM Korrpoasmote | Tpaxruseckue (undposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeaI

1 buosorus xak Hayka 1 POII

2 JKuBble cuCTEMBI U UX U3y4EHUE 2 0 POII

3 buonorus knetku 2 0 0.5 PolI

4 XuMudeckas OpraHu3anus KICTKU 10 0 1 POII

5 Crpoenre u GyHKIIUU KIETKA 8 0 2 PolI

6 SHGGh;Ie(: BEIIECTB U NPEBpAILlEHUE SHEPTUH B 9 0 1 POII

T et ’ ! 05 | o
JKU3HEHHBIN TUKI KJIETKU 6 0 1 PolI
Crpoenvnie u GyHKIIMH OPraHH3MOB 17 0 1.5 POII

10 Pa3mHOeHue 1 pa3BUTHE OPraHU3MOB 8 0 1.5 POII

e o ’ 0 05 | Pom

12 3aKOHOMEPHOCTHU HaCJIEACTBEHHOCTH 10 0 1 POII

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 0 1 PolI

14 I'eneruka yenoBeka 3 0 0.5 POII

15 Cenekiusi OpraHu3MOB 4 0 1 PolI

16 buoTtexHonorus u cuHTETUYECKast OMOJIOTUS 4 0 POII

17 Pe3epBHOE Bpems 1 1 PolI

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 3 13
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11 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB 1 TeM uudpoBbIie
Ne i/ P Konrpoabubie | IlpakTnyeckue (mupp )
NMpOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

1 3apoxeHne vaa3BHTHe IBOJTIOIIMOHHBIX 4 | 0 PII
MpeACTABICHUI B OMOJIOTHH
MuUKpO3BONIOLHNS U €€ PE3YyIbTaThl 14 PolI

3 MakponsBostonus 1 €€ pe3ylbTaThl 6 0 PolI
IT

4 POUCXOXK/ICHUE U Pa3BUTHE )KU3HU HA 15 0 L5 PII
3emiie

5 [IpoucxoxaeHne 4eI0BEeKa — aHTPOIIOT€HES 10 1 1 PolI
DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHUSIX

6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0 0.5 PolI
C OKpYKarollen cpenou
Opranu3Msl U cpesia 0OUTaHUs 1.5 PolI
DKOJIOTHS BUJIOB U TOMYJISIIUN 0.5 PolI

9 DKOJIOTHS COOOIIECTB. DKOJIOTHIECKNE 12 0 0.5 POII
CUCTEMBI

10 buocdepa — rmobanbHast SkocUcTEMA POII

11 Uenoek u okpyxaromias cpeia PolI

12 Pe3epBHOE Bpemst PolI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 7.5
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IHOYPOYHOE IINIAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrtposabusbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
buonorus kak KOMIIJIEKCHas HayKa U Kak
1 4acTbh COBPEMEHHOT0 oOuiecTBa. Bxonnoi 1 1 0 POII
KOHTPOJIb.
JKuBbI€ CUCTEMBI 1 KX CBOMCTBA 1 PolI
YpoBHEBast OpraHu3aLns )KUBBIX CUCTEM 1 POII
HcTopus OTKPBITUS U U3YUYEHHUS KIIETKH.
4 pH OTED 7 1 0 0 POIII
Kiterounas teopus
MeToasl MOJIEKYJIAPHON U KIIETOYHOU
ouonoruu. [IpakTrueckas padora «M3ydenue
METO/JIOB KJIETOUYHON OMOJIOTUH
5 1 0 0.5 POII
(xpomarorpadusi, anexkrpodopes,
g depeHnnaibHoe NeHTPUYrupoBaHue,
[11IP)»
6 XUMHUYECKUN COCTAaB KIETKH 1 0 0 PolI
MuHepanbHbIe BELECTBA KIETKH, UX
7 P ’ 1 0 0 POIII
Onosornveckas pob
Oprannyeckre BeniecTBa KIeTKH — OeNKH.
8 Jlaboparoprast pabota «O0HapYyKEeHUE 1 0 0.5 PolI
O€JIKOB C IOMOIIBIO0 KAYECTBEHHBIX PEAKIINI»
CaoiicTBa, K1accupUKaIus 1 KLU
9 ’ b dyn 1 0 0 POIII

0eKoB
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Oprannydeckue BenecTBa KIeTKH —

10 0 POIII
YTIEBOABI

11 Opranndeckue BEeIIeCcTBA KJIETKU — JIMINbI 0 POII
Hyxnennossie kucnotsl. JJHK n PHK.

12 Jlaboparoprast padota «/ccnenoBanue 0.5 PII
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JINYHbIX OPTaHU3MOBY

13 Crpoenue u ¢pynkiun ATO. [pyrue 0 POII
Hykneosuarpudocdarsr (HTD)

14 CexBenupoBanue JJHK. Metoasl reHoMukH, 0 POII
TPAHCKPUIITOMHKH, TPOTEOMHUKH.

15 MeTo1bl CTPYKTYpHOM OHOJIOTHH POII

16 Tunel knetok. IIpokapuoTnyeckas Kierka POII
CrtpoeHue 3ykapuoTUYECKON KIIETKH.

17 [IpakTnueckas padora «M3yueHue cBONCTB 0.5 POII
KJIETOYHON MEMOpaHbI»

18 IToBepXHOCTHBIN ammapar KJIETKH 0 POII
OnHomMeMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTnueckas padbora «M3yueHue 1BUKEHUS 0.5 POII
[IUTOIUIa3MbI B PACTUTENBHBIX KIETKAX)»
[TosryaBTOHOMHBIE OPTraHOUABI KJIETKU:

20 MUTOXOHAPHUH, TUTacTUABL. JIabopaTtopHas 0.5 POII
pabota «/ccnenoBanue mia3Mou3a u
JeTIIIa3MOJIN3a B PACTUTENNBHBIX KIETKAX)

21 HememOpaHHbIE OpraHOU B KIETKH POII

22 Crpoenue u GyHKIUH sIIpa POII

23 CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK 0.5 PolI
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sykapuort. JlJaboparopHas pabota «M3yueHue
CTPOCHUS KJIETOK Pa3IHUHBIX OPraHU3MOBY

AcCUMWISINS ¥ TUCCUMUIISILIUS — JIBE
CTOPOHBI MeTabonu3Ma. Turmel oOMeHa

24 BeniectB. JlaboparopHast pabota «M3ydeHue 0.5 POII
KaTaJIMTUYECKOI aKTUBHOCTH (PEpMEHTOB (Ha
pUMepe aMUIIa3bl UM KaTanasbl)»
@epMEeHTAaTUBHBIN XapaKTep peaklui
KJIeTOUHOTO MeTabonu3ma. JlaboparopHas
25 pabota «3y4ueHue hepMEeHTATUBHOTO 0.5 PolI
paciienyieHus epoKcuIa BOJA0poIa B
PACTUTENBHBIX U KHUBOTHBIX KIIETKaX)
26 benku-akTuBaTOpHI M OEIKU-UHTHOUTOPBI POII
27 ABTOTpO(]HBII THTT 0OMEHA BEIIECTB POII
28 DoTOCUHTE3 POII
Xemocunres. JlaboparopHasi padbora
29 «CpaBHeHHeE MPOIeccoB POTOCUHTE3A U 0.5 POII
XEMOCHHTE32»
AnHaspoOHBIe OpraHu3Mbl. BUIbI OpoKeHHSI.
30 Jlaboparopras pabota «CpaBHEeHUE 0 POII
MIPOIIECCOB OPOIKEHUS U JIBIXaHUSD)
31 AdpOoOHBIC OpraHU3MBbI. DTaITbl 0 PO
SHEPreTHYecKoro oOMeHa
DHeprusi MEMOPaHHOTO TPaIMEHTa IPOTOHOB.
32 Cunte3 AT®: pabota npotonHOU ATO- 0 POII
CHHTA3bl
33 Peakuuu MarpudHOro cuHTesa 0 PolI
34 Tpanckpunuus — marpuunslil cuaTe3 PHK 0 POII
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35 Tpancnsauus u e€ 3Tanbl 0 PolI

36 Komupoanue amuHOKHCIOT. Posib pubocom 0 POII
B OMocuHTE3€e OenKa

37 Opranuzanus reHoMa y TPOKapuoT 0 POII
SYKapHOT

18 MoutekynsipHbIe MEXaHU3MBI 3KCTIPECCUU 0 PO
TCHOB Y 3YKapHoT
Bupycbl — BHeEKIIeTOUHBIE (DOPMBI KU3HU U

39 obnuratHeie apa3uThl. [IpakTrueckas 0.5 PolI
pabota «Co3anue MoIeH BUpYyCa»

40 Bupycusie 3a6oneBa1iH/m YeJIoBeKa, 0 PO
KUBOTHBIX, PACTCHUI

41 HaHOTeXHOHOFI/II\/JI B OMOJIOTUU U MEIUIIHE 0 P
[TpoMexyTOYHBIN KOHTPOJIb

42 Ku3HEHHBIN MUK KICTKH POIII

43 Marpuunsiii cuares JJHK POII
Xpomocomsl. JlabopaTopHast pabota

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5 POII
MUKpOTIperapaTax»

45 JleneHnue KIETKH — MHUTO3 0 POIII
Tunel knetok. KapuoknHes 1 IUTOKUHES.

46 Jlaboparoprast pabota «Habmonenne MuTo3a 0.5 POII
B KJIETKaX KOHYHMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOIIpETapaTax)»
Perynsimus ;kM3HEHHOTO [UKJIIA KIETOK. .

47 [IpoBepounas pabota o teme "YKu3HEHHBIN 0 PolI

[UAKJT KIIETKH"
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48 OpranusMm Kak eJuHOE 11eJI0e 1 0 0 PolI
49 Tkanu pacTeHui. iIa60paT0]gv)Ha;1 pabota 1 0 0.5 POII
«3yueHne TKaHEeW pacTeHUID)
TkaHU )KMBOTHBIX M YEJIOBEKA.
50 Jlaboparoprast pabota «/3y4ueHne TkaHen 1 0 0.5 POII
KUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast
51 pabota «/3y4eHrne OpraHoB IIBETKOBOTO 1 0 0 PolI
pacTeHHs»
52 Ornopa Tena opraHu3MoB 1 PolI
53 JIBM>KEHHE OpraHu3MOB 1 0 0 PolI
54 [Tutranue opraHu3MoB 1 0 0 PolI
55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. | 0 0 PII
[InmeBapurenbHas cuctemMa 4ejaoBeKa
56 JIpIxaHue opraHu3MoB 1 0 0 PolI
57 JIpIXaHHEe MO3BOHOYHBIX )KHBOTHBIX U | 0 0 PII
YeJoBeKa
58 TpaHcnopT BeecTs y OpraHu3MoB 1 0 0 PolI
59 KpoBeHocHas cucrema 03BOHOYHBIX | 0 0 POII
KUBOTHBIX U YEJIOBEKA
60 Brinenenue y opranusMon 1 0 0 PolI
61 3ammuTa y opraHu3mMoB 1 0 0 PolI
62 NmMmyHHas cuctema denoBeka 1 0 0 PolI
63 PaznpaxumMocTs 1 perynsuus y Opranu3sMoB 1 0 0 PolI
['ymopanbsHas perymsiius ¥ SHIOKpUHHAs
64 CUCTEMa KUBOTHBIX U YEJIOBEKA. 1 0 0 PolI

"[IpoBepounas padota no teme "CtpoeHue u
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(byHKIIMU OpraHu3MoB"

65

@opMbI pa3MHOKEHUS OPTaHU3MOB

POII

66

[TosmoBO€ pa3zmMHOKEHNE

POII

67

Meiio3s

POII

68

I"amerorenes. OO0pa3zoBaHHe U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabota
«M3yueHne cTpoeHHUs OJIOBBIX KIETOK Ha
TrOTOBBIX MUKpOIIpEnapaTax»

0.5

POII

69

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

POII

70

3akiajKa OpraHoB U TKaHEH u3
3apOJbIIIICBBIX JIMCTKOB

POII

71

Poct u paszsutue xxuBoTHbIX. JJabopaTtopHas
paboTa «BrIsIBIIEeHUE TIPU3HAKOB CXOJICTBA
3ap0)11)1mel71 IIO3BOHOYHBIX XUBOTHBIX))

0.5

POII

72

PasMHOkeHUE U pa3BUTHE PACTCHUM.
Jlaboparoprast pabota «CTpoeHHE OpPraHOB
Pa3MHOXKEHHSI BEICIITUX PACTEHHI

0.5

POII

73

HcTopus cTaHOBIIEHUS U pAa3BUTHSI TEHETUKU
kak Hayku. [IpoBepouHnas pabora o reme
"Pa3mMHOXkeHue U pa3BUTHE OPraHU3MOB"

POII

74

OCHOBHBIE IIOHSITHS ¥ CUMBOJIBI T€HETUKH.
Jlaboparoprast pabota «Jlpo3oduna kak
OG’I)GKT TEHCTUYCCKUX HCCHGHOBaHHfI»

0.5

POII

75

3aKOHOMEPHOCTH HacJIeJOBAaHHs IPU3HAKOB.
MoHOTHOpHUIHOE CKpEIBaHUE.
[IpakTnueckas padora "M3yuenue
Pe3yabTaTOB MOHOTHOPHTHOTO CKPEIIUBAHHS

0.5

POII
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y 1po30¢ k"

[utonornyeckre 0CHOBBI MOHOTHOPHTHOTO

76 1 0 0 PolI
CKpEIIUBAHUS
AHanuzu miee ckpenuBanue. Hemomunoe
77 PYIOTEE Cip 1 0 0 POIII
JIOMUHUPOBaHUE
Jurubpunnoe ckpemuBanue. [Ipakrnyeckas
78 pabota «/3y4ueHue pe3yabTaToB 1 0 0.5 PolI
IUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBD)
HUTOJIOTUYECKHE OCHOBBI TUTUOPUTHOTO
79 1 P 1 0 0 POIII
CKpEIIUBAHUS
80 CuerieHHOE HacIeI0BaHUe MPU3HAKOB 1 0 0 PolI
81 XpoMOCOMHasi TEOpHUs HACJIEICTBEHHOCTH 1 0 0 PolI
82 ['eneruka momna 1 0 0 PolI
83 ['eHoTHN Kak 11€IOCTHAsI CUCTEMA 1 0 0 PolI
['eHeTnuecknii KOHTPOJIb PA3BUTHUS
84 . pob p 1 0 0 POIII
pacTeHui, )KUBOTHBIX U YEJIOBEKa
N3MmenuuBoCTs Ipu3HAKOB. BUabl
85 P 1 0 0 POIII
U3MEHYUBOCTH
86 MoudukanoHHast “3MEHYHBOCTD 1 0 0 POII
BaprannoHHbI s U BapHALIMOHHAs
kpuBas. JlabopaTopHas pabora
«MccnenoBanue 3akOHOMEPHOCTEN
87 HOTIOMED 1 0 0.5 POIII
MOAU(PUKAITUOHHO N H3MEHYHBOCTH.
[TocTpoeHne BapuallMOHHOTO psiaa U
BAPUALIMOHHON KPUBON»
['eHOoTUIIMUECKAST N3MEHYUBOCTb.
88 1 0 0 PolI

KoMOuHaTuBHast N3MEHYUBOCTD
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&9

MyrannoHHas n3MeHUMBOCTh. [IpakTuueckas
pabota «Myranuu y n1po3oduisr (Ha
TOTOBBIX MUKPOTIPETIapaTax)»

0.5

POII

90

3aKOHOMEPHOCTH MYTALMOHHOTO IIpoLECCa.
ONUreHeTHKa U SITUT€HOMUKA

POII

91

I'eneruka yenoseka. [Ipaktuueckas pabota
«CocTaBrieHe U aHATTU3 POIOCIOBHOI»

0.5

POII

92

MeTtoapl MEAUIIMHCKOM T€HETUKHT

POII

93

3Ha“IGHI/Ie MGI[I/IHI/IHCKOI>'I TCHCTHUKU B
Hpe[[OTBpaHIeHI/H/I H JICHCHHUH I'CHCTHUNUYCCKUX
3a00JIEBAaHUI YEIOBEKA

POII

94

OCHOBHBIE TIOHSITUSI CCJICKIINU.
Jlaboparoprast pabota «/3ydeHnue copToB
KYJbTYPHBIX PACTEHUN U MOPOJ JOMAITHUX
KUBOTHBIX»

0.5

POII

95

MeTo1bl ceneKIMOHHON PabOTHI.
Jlaboparopras pabota «/3ydeHrne MeToI0B
CEJICKLIUU PACTCHUIN»

0.5

POII

96

JIOCTHIKEHMS CENEKLIUN PACTCHUN U
XKUBOTHBIX. [IpakTHueckas padora
«IIpuBUBKa pacTeHUI»

POII

97

CoxpaHeHue, U3y4eHHE U UCII0JIb30BAHNE
TEHETUYECKUX PECYPCOB

POII

98

buoTexHonorus kak Hayka U OTpacib
npousBoJicTBa. [IpakTuueckas padbora
«3yueHne 00bEKTOB OMOTEXHOJIOT U

POII

99

OCHOBHbBIC HANPaBJICHUS CHHTETHYECKOU
OUOJIOTUU

POII
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100

XpOMOCOMHas ¥ TCHHAsI NHKECHEPUS 1 POII
101 MeauiuHcke OMOTEXHOJIOTHI 1 PolI
Pesepaubiit ypok. [ToBTOopenue, 0600mieHuE,
102 cucTtemMaTusauus 3HaHuil Toroselil 1 0 PolI
KOHTPOJIb.
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 13
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11 KVIACC

KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabusie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 OpomonmonHas Teopus Y. Jlapuna 1 0 0 POII
BHOKYILME CHIIBI BOJIFOIUH BHIOB 110 Y.

2 Apmicyin 1 0 0 POIII
JapBuny
Bopn0a 3a cymiecTBOBaHKE, €CTECTBEHHBIN U

3 P e g 1 1 0 AL
HCKYCCTBEHHBIN 0TOOp BX0IHOM KOHTPOITH
®opMHUPOBAHNUE CHHTETUUECKON TCOPUH

4 pMHD p 1 0 0 POIII
9BOJIIOIUN
OTallbl 3BOIIOIMOHHOIO IIpOIiecca:

5 P 1 0 0 POLI
MHUKPOIBOJIIOIUS U MAKPOIBOJIIOIIHS
[Monynsuus — daeMeHTapHas eIUMHHUIA

6 Y P 1 0 0 AL
9BOJIIOIUU
3aKoH reHeTH4ecKkoro paBHosecus Jx.
Xapau, B. Baitn6epra. JlaboparopHas

7 P P patop 1 0 0.5 POLI
pabota «BpIsiBIeHUE N3MEHYHBOCTH Y
0co0ei OTHOTO BHIa»

8 DnemMeHTapHbIe (PAKTOPHI IBOIIIONNN 1 0 0 PolI
OddexT ocHoBarend. D PeKT OYTHUIOUHOTO

9 b Pepercr byt 1 0 0 POLI
TOPJIBITITKA
Murparuu. V30aa1my oMyl :

10 P Y 1 0 0 POLII
reorpaduueckas, OMoIOruIecKast
EcrecTBeHHBIN 0TOOD — HAIPABIISIOIINHA

1 P P 1 0 0 POLII

(hakxTop IBOIFOITUN
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12

[TooBoi#t 0TOOP

POII

13

[TprcnocoOIeHHOCTh OPTaHU3MOB KaK
pe3yabpTaT MUKpOdBoJtoy. JlaboparopHas
pabota «M3ydenue apoMopdo30B u
UIMO0AJaNTalui Y PACTCHUHN U KUBOTHBIX»

0.5

POII

14

[Tpumeps! MpUCTIOCOOICHHH Y OpPTraHU3MOB:
Mopdororudeckue, GU3NOIOTrHIeCKHE,
OMOXMMUYECKHUE, TOBEICHUECKHUE.
Jlaboparoprast padota «I[IpucmocobneHus
OpraHru3MoOB U UX OTHOCHUTCIIbHAA
11e1eco00pa3HOCThY

0.5

POII

15

Bupn, ero kpurepuu u CTpykTypa.
Jlaboparoprast pabota «CpaBHEHHE BUJIOB
0 MOP(OJIOTHIECKOMY KPHUTEPHUIO»

0.5

POII

16

Crpykrypa Buaa

POII

17

BunooOpa3oBanue kak pe3yabTaT
MHUKPOIBOJIIOIUH

POII

18

CBs3b MHKPOSBOJJIIOINUHN U SITUACMHUOJIOTUA

POII

19

Makpossomtonus. [laneontonornueckue
MCTOAbI U3YUCHUS 3BOJIIOIUHN

0.5

POII

20

buoreorpaduueckre MeTOIbI U3ydEHUS
9BOJIIOLUH

POII

21

OMOPHOJIOTHYECKUE U CPABHUTEIBHO-
MOP(OJIOTUIECKHE METO bl H3yICHHUS
IBOJIFOLIUU

POII

22

MonekynsipHO-r€eHETUYECKHUE,
OMOXMMHUYECKHE U MATEMATHUECKAE METOIbI
W3Y4YEHUs SBOJIOINU

POII
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23 OO01re 3aKOHOMEPHOCTH IBOJTIOIIHH 0 PolI
AnanTuBHas paguarys. HepaBHOMEpHOCTb

24 TeMrnoB 3BoJiroIHu [IpoBepounas padoTa no 0 POII
Teme "MUKpPOIBOIIONHUS U MaKPOIBOIIOLUS
e€ pe3ynabTarhl"”

)5 HayuHble rTUTIOTE3BI TPOUCXOKACHUS KUZHU 0 PO
Ha 3emiie

2% JloHay4dHBIC MPEACTABICHUS O 3apOKICHUU 0 PO
KU3HU

7 OCHOBHBIE ATAITBl HEOPTaHUIECKOM 0 PO
IBOJTFOITH

28 I'unoressl 3apoKACHUS KUZHU 0 POII
HcTopus 3emiii 1 METOIBI €€ U3yICHHSI.

29 Jlaboparopras pabota «/3y4deHue u 0.5 PII
OTIFICAHNE UCKOTIAeMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOB»

30 HauanbHbie 3Tansl opraHuyecKoi IBOTIOIUN PolI

31 DBOJIIOIHS DYKAPUOT PolI
OCHOBHBIE ATAITBI IBOJIOIUN PACTUTEITHHOTO

0 MUpA. HpaKTI/Iv‘-IeCKaSI pabora <<H3}:‘-IGHI/I€ 0.5 POII
0COOEHHOCTEHN CTPOEHHSI paCTEHUH pa3HBIX
OTJICIIOBY»

13 OCHOBHBIE ATAITBI IBOJIOIUN YKHBOTHOTO 0 PO
MUpa
DBOJIOIMS )KUBOTHBIX. [IpakTrueckas

34 pabota «M3y4ueHne ocoOEHHOCTEH CTPOCHUS 0.5 PolI
MMO3BOHOYHBIX JKHBOTHBIX)

35 PazButue xxu3Hu Ha 3emiie 1o 3paM U 0 PolI
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nepuoam

MaccoBbie BBIMHUPAHUA — 3KOJIOTHUYCCKUC

36 0 POIII
KPU3HUCHI MPOIILIOTO
CoBpeEMEHHBIN DKOJIOTHYECKUI KPU3UC, ETO

37 p P ’ 0 POIII
0COOEHHOCTH
CoBpeMeHHas CUCTEMA OPraHUYECKOTO

38 P p 0 |
MPOIILJIOTO
OCHOBHBIE CUCTEMATUYECKUE TPYIITIBI
opranusmoB. [IpoBepounast pabota o Teme

39 " 0 POIII

[IpoucxoxaeHue u pa3BUTHUE KU3HHU HA

3emie"

40 AHTpOTIOJIOTHSI — HAyKa O YeJIOBEKE 0 PolI
Pa3Butne npeacraBiicHUI O IPOUCXOKICHUU

41 p p 0 POIII
yeJI0BeKa
MecTo denoBeka B CUCTEME OPTraHUYECKOTO
mupa. JlaboparopHas padora «M3yuenue

42 P patopHai p ya 0.5 PRI
OCOOCHHOCTEH CTPOCHHMSI CKeJieTa YeI0BeKa,
CBSI3AHHBIX C TIPSIMOXOKICHHEM)

43 JIBHOKyl€e CHIIBI aHTPOIIOTEHE3a 0 PolI
CooTHoIIEHHE OMOJIOTMUYECKUX U

44 0 POIII
COIMANILHBIX ()aKTOPOB B aHTPOTIOTCHE3E

45 OcHOBHBIE CTaJMH AHTPOTIOTEHE3a PolI

46 ITanmeorenerrka u majaeoreHOMUKA POIII

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa PolI
Uenoseueckue pacel. [Ipaktuueckas pabota
«/3ydeHue >KOJIOTUYECKUX aJganTaluu

48 I 0.5 PO

yenoBeka» [IpoBepounas pabora 1o teme
"AHTpormnorexes"
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MG)KZ[I/ICIII/IHHI/IHapHI)Ie METOAbIL

49 . 1 1 0 POIII
aHTpoMONIOTuH [IpOMEXyTOUHBIH KOHTPOJIb

50 3apoKJIeHNE U Pa3BUTHE SKOJOTUH 1 0 0 PolI
Merto et skonorun. Jlaboparopras padota

51 «M3yueHne MEeToI0B KOOI MUECKUX 1 0 0.5 POII
HCCIIE0BaHUN»

57 3HaueHne YKOJIOTMYECKUX 3HAHUM IS 1 0 0 POII
YeJoBeKa

53 DKkonoruveckue PakTopsl 1 0 0 POII
AbnoTtudeckue paxTopsl. CBET Kak

54 IKOJIOTHYECKH (haKkTop. Ha6opaTopH2v151 | 0 0.5 PII
paboTa «BrlIsiBIeHHE TPUCTIOCOOICHUI
OpPraHU3MOB K BIIMSTHHIO CBETa
AbunoTtuueckue paxTopsl. TemnepaTypa Kak

55 IKOJIOTHYECKHi (paKkTop. Ha60paT0pHri151 | 0 0.5 POII
paboTa «BrIsiBIeHHE TPUCTIOCOOICHUI
OpPraHW3MOB K BIIUSIHUIO TEMIIEPATYPHD)
AbnoTtudeckue GpaxTopsl. BlakxHOCTh Kak

56 skosiorudeckuii pakrop. Jlaboparopuast | 0 0.5 POIII
paboTa «AHATOMHUYECKHE 0COOCHHOCTH
pacTeHuil U3 pa3HBIX MECT OOUTaHUS

57 Cpenpl 0OMTaHUSI OPTAHU3MOB 1 0 0 POII

58 buosornueckue puTMbI 1 0 0 POII

59 XKuznennsie GopMbl OpraHU3MOB 1 0 0 POII

60 buotnueckue GakTopsr 1 0 0 PolI
3HaueHne OMOTUYECKUX B3aUMOICHCTBHIMA

61 JUTsl CYIIIECTBOBAHUSI OPTraHU3MOB B CpeJie 1 0 0 PolI

oOutauus

61



62 DKOJIOTHYECKHE XapaKTEPUCTUKH MOIMYJIALNN 0 POII
OCHOBHBIE TIOKA3aTEIH MOTYJISIUH:

63 YUCJICHHOCTb, IJIOTHOCTh, BO3PACTHAS U 0 POIII
M0JIOBAsE CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MOMYIISIUH:

64 POXKJ1a€MOCTb, IPUPOCT, TEMII POCTA, 0 POII
CMEpPTHOCTh, MUTPAIHH

65 DKoJIoTHYeCcKasi CTPYKTypa MOMYIsIun PolI

66 JInHaMuKa NOMYJSUU U €€ PEeryIIsaLus POII

67 KpuBsie pocTa YMCICHHOCTH MOMYIISALINH. 0 POIII
KpuBbie BEDKUBAHUS
Okojnoruyeckast HA1a Buaa. JlaboparopHas

68 pabota «IIpucmocobaeHus: CeMsH pacTeHHIA 0.5 PolI
K paccesieHUIo»

69 Bup xak cucrema nonynsnui 0 PolI
3aKOHOMEPHOCTH MOBEICHHS 1 MUTPAIIUiA

70 *KUBOTHBIX. [IpoBepouHas pabora o teme 0 PolI
"OKoJyiorys BUJIa ¥ MOMYISAUN"

71 Coo0r1ecTBO OpraHu3MOB — OHOIICHO3 POII

72 DKOoCHCTEMA KaK OTKPbITas CUCTEMA PolI

7 KpyroBopoT BemecTB U MOTOK SHEPTHH B 0 POII
9KOCUCTEME

74 OcHOBHBIE TIOKa3aTENIN IKOCUCTEMBI POII

75 DKOJIOTHYECKUE TUPaMU/IbI PolI

76 N3menenust cooOIecTB — CYKIIECCHH POII
[TpupotHBIE SKOCUCTEMBL. DKOCUCTEMBI 03€p

77 . 0 POIII
U peK. DKOCHCTEMBI MOpPEH U OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCHUCTEMBI 0 PolI

62



TYH/JIP, JIECOB, CTEIEH, MYCThIHb.
npoBepouHasi pabota mo treme [IpupoaHbie

HKOCHUCTEMBI
79 AHTpPOIIOT€HHBIE 3KOCUCTEMBI POII
80 YpboakocucrTema POII
3aKOHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX
81 B3aUMOJICCTBUN OPraHU3MOB B POII
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsA3HEHUN
pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
2 OpraHu3MEHHOM, TOMYJISIIHOHHOM U PII
HKOCHCTEMHOM YPOBHSX. IPOBEPOUHAs
paboTa 1o Teme "DKOJIOTHS COOOIIECTB.
Okocucremsl"
23 buocdepa — obmieruranerapaast 00071049Ka PII
3emun
84 VYuenue B. U. Bepuaackoro o 6uocdepe PolI
85 3aKOHOMEPHOCTH CYIIECTBOBAHHS OMOCHEpHI PolI
26 KpyroBopoTs! BewmecTs u POIII
OMOTEOXUMHUYECKUE ITHKIIBI
%7 3oHanpHOCTH OMochepsl. OCHOBHBIE OMOMBI PO
CyIIH
88 YcToiuuBOCTH OHMOChEpsI POII
89 DKOJIOTUYECKHE KPU3UCHI U UX TPUUMHBI POII
90 BosneticTBue yenoBeka Ha Ouocdepy PolI
01 AHTpOHOl“eHHUOG BOSL[GIZCTBj/Ie Ha POIII
PacTUTENbHBINA U )KUBOTHBIA MUP
92 OxpaHa npupoabt PolI
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OCHOBHBIE IPUHIIUIIBI YCTOHYUBOTO

93 1 0 POIII
Pa3BUTHS YCIIOBEUECTBA U TIPUPOIBI
ParmoHanbHOE MPUPOIOTIOJIE30BAHHE U
COXpaHeHHEe OMOJIOTUYECKO 0

94 XpaHeHHEe OMOJIOTHIECKOTO pa3HO00pa3us ! 0 PO
3emuH. MpoBepoUHast paboTa 1o Teme
"buocdepa"

95 O06006meHue mo TeMe «MUKPOIBOIIONUS U €€ | 0 PII
Pe3yabTaThI»

96 O06006menue mo TeMe «MaKpO3IBOJIONUS U €€ | 0 PII
Pe3yabTAThI»

97 O6o06menne no Teme «IIpoucxoxnenue u ! 0 PO
pa3BUTHE )KU3HU Ha 3eMIIe»

08 O6o06menue o reme «IIpoucxoxaeHue | 0 PII
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o06mIeHne 1Mo TeMe «IKOJIOTHSI — HayKa O | 0 PII
B3aMMOOTHOIICHHUSIX OPTraHU3MOB)

100 O606menue mo TeMe «OpraHu3Msl U cpea | 0 PII
oOUTaHUSD)

101 O6O6HIGHI/IUG 1o TeMe «DKOJIOTHS BUJIOB H ! 0 PO
TOTTYJISAIHED
O606menue o Teme «brochepa —

102 rJI00anpHas YKOCHCTeMay MTOToBbI 1 0 PolI
KOHTPOJTb

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 7.5
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* buonorus. buonoruyeckue cucteMsl u mporieccol, 10 kiacc/ Tepemor A.B.,

ITerpocora P.A., O01iecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCTHIO «MOL]

MHEMO3MHA)»

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
Metoaudeckoe nocooue st yuurtens 10-11 kinaccsl yriy0i€HHBIN YPOBEHbD.

A.B. Tepemos u P.A. IlerpocoBa Muemo3una. Mocksa 2015.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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