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[Tporpamma no yueGHOMY npenMeTy "buomnorus" (nanee - 6MOIOTHSA) HA YPOBHE CPEAHETO
obmero obpazoBaHus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-3
«O06 obpazoBanuu B Poccuiickoit ®denepanun», ®I'OC COO, Konmnenumu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHoi pabodeil mporpamMmbl
BOCITMTAHHUS.

VYuebnslit npenmer  «buonorus» yrnyonénnoro ypoBHs wu3ydenus (10-11  xkiaccsr)
ABJISICTCA OJHUM M3 KOMIIOHEHTOB IIPEIMETHOM 00nactu «EcTeCTBEHHO-HAyYHBIE MPEAMETHD».
Cornacuo monoxenusim O®I'OC COO mnpodunpHble y4eOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnany 00y4eHus Ha YpOBHE CPETHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpPEeIHUM OOLIMM, CPEAHHMM IPOQECCHOHATIBHBIM U BBICIIMM oOpa3oBaHueM. B 1o jxe Bpems
KaX/IbIi U3 3TUX y4eOHBIX IPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa30oBaTeNbHBIX, BOCIUTATENbHBIX U PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpodopHueHTanuen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH 00JacTH HAy4YHOTO 3HAHMS,
CBSI3aHHOI'O C OWOJOrMed, METUIMHOM, HKOJOrMel, ICHXOJOrHed, CIIOPTOM MM BOEHHBIM
JIEIIOM.

[Iporpamma o yue6HOMY mipeamety "buonorus" na€t mpencraBiieHHe O LEIH U 3a7adax
u3ydeHus yaeOHoro npeamera «buonorus» Ha yriry0JIEHHOM ypOBHE, ONpeeisieT 0053aTelIbHOS
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUpOBAaHUE MO pasfeliaM U TeMaw,
pacripeielieHue 1o KiiaccaM, PeKOMEHIYET MOCIIeI0BaTeIbHOCTh H3yYCHUs y4eOHOTr0 MaTepuraa
C y4€TOM MEXINPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro mporecca,
BO3PACTHBIX 0COOEHHOCTEH oOydaromuxcs. B mporpamme mo OMOJIOTHH peann30BaH MPUHIIUI
IPEEMCTBEHHOCTH C H3y4e€HHEeM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHWMS,
Onmarojapst 4eMy IpPOCMAaTpUBAeTCs  HANpaBIEHHOCTh Ha  TOCIEAYIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHUYECKOTO MBILIUIEHUS, MPEJCTaBICHUNA O 3A0pOBOM 00Opas3e *KHM3HM, Ha
BOCIIUTaHHE OEpeHOr0 OTHOIICHUS K OKpYXKarolled MpHupoaHOi cpene. B mporpamme mo
OMOJIOTHH TakXe IOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buonorus» B peanusanuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pesyibrataM o0y4deHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIBbHOM
JESTEIIbHOCTH OOY4YarolUXCsl MO0 OCBOEHHUIO COJEp’KaHUS OMOJIOrMYECKOro oOpa3oBaHUs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VY4eOublii npenmer «buosnorus» Ha ypoBHE CpeaHEro OoO0IIero oO0pa3oBaHUS 3aBEPIIACT
Ounonoruueckoe o0pa3oBaHKE B IIKOJE U OPUEHTHPOBAH Ha paCHIMpPEHUE U yriyOJieHne 3HaHUMN
0o0ydJarommxcsi O JKUBOM TPUPOJE, OCHOBAX MOJIEKYISIPHOM W KJIETOYHOW OHOJIOTHH,
AMOPHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUCHUA U OKOJIOTUH.

Nzyuenue yuebHoro npeamera «buonorusi» Ha yriayOJIeHHOM ypOBHE OPHUEHTHPOBAHO Ha
HNOJArOTOBKY OOYyYaroIuXcs K TMOCIEAYIOIIEMY MOJTYYeHHI0 OMOJOrMYecKoro oOpa3oBaHuUsl B
By3axX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro oopazoBaHus. OCHOBY €ro coiepx aHHus
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU HM3YYEHUH OOYy4aroIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/lesioB OHOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTYYarOT pa3BuUTHE. Tak, paCIIUPEHbl U YIIIyOJeHbI
OWoyornYecKkre 3HAHWUS O PACTEHUSX, KUBOTHBIX, Tprbax, OakTepusx, OpraHU3Me YeIoBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHHUTEIbHO BKJIIOYEHBl OHOJIOTHYECKHE CBEICHUS
NPUKJIAJHOTO U MOHUCKOBOIO XapaKTepa, KOTOPbIE MOXHO HCIOJIb30BAaTh KAaK OPUEHTUPBI AJIS
nocienyoomero Beidopa npodeccun. BozMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUHM C



COOTBETCTBYIOIIMMHU 3HAHHSIMH, TTOJTYICHHBIMHU 00YUYaIONUMUCS TIPH U3y4eHUHN (QUZUKH, XUMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mnpenMery "buosnorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOAbl K H3y4eHHIO Oumosioruu. COrjlacCHO MM, H3Yy4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTepPHbIE JJISl )KUBBIX CHCTEM PA3HOT'O YPOBHSI OpraHU3alluH,
ABOJIOIMHM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUN, OMOTEXHOJIOTHH M CHHTETHYCCKON
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HaHUsA OOydarolmuxcs Mo OOTaHHKE, 300JI0THH, aHATOMUU,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYueOublii npenmer «buonmorus» mnpus3BaH 00ECHEUYUTh OCBOCHHE OOYYAIOUTUMUCS
OMOJIOTMYECKUX TEOpUM U 3aKOHOB, HJEW, MPUHIMIIOB M TMPaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOr0o00pazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OWOIEH03a, SKOCHCTEMbI, O BBIJAIOIIUXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEOBAHUAX B OMOJOTUU, NMPUKIATHBIX aCIEeKTax
OMOJIOTUYECKHUX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca 0O0YJaroIIMXCsi K OMOJIOTHU
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OMOJIOTHH TIPEYCMOTPEHO 3HAKOMCTBO C MCTOPHUEM CTAHOBJICHHMSI M PA3BUTHUSI TOW WJIM HHOU
obnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEHIINX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Hean n3yuenus yueOHoro npeamera «buonorus» Ha yriyOnEéHHOM ypOBHE — OBJIQJICHHE
00yJaronMMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAJIBHON OpraHU3allMi >KUBBIX CHCTEM
pa3HOro paHra v MpHOOpEeTEeHHUE YMEHHI MCIONIB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH WHTEpeca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY y4eOHOrO 3aBeIeHUs AJIsl POJOHKEHUS OMOJIOTHYECKOT0 00pa30BaHUsI.

JlocTikenue 1enu u3ydeHust yueOHoro npenmera «buonorus» Ha yriayOi€HHOM ypoBHe
o0ecreunBaeTcsl peHIeHUEM CIeIYIOIIUX 3a4a4:

OCBOCHHE OOYYAIOIUMUCS CHUCTEMBI OHMOJIOTHUECKUX 3HAHUH: 00 OCHOBHBIX OHMOJIOTHYECKHX
TEOpHUSX, KOHIICTIIUAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M TpaBUJIaX, COCTABISIOLIUX
COBPEMEHHYIO €CTCCTBCHHO-HAYyYHYIO KapTHHY MHpa; O CTPOSHHH, MHOTrooOpasuu U
OCOOCHHOCTSIX OHMOJOTHYECKHX CHCTeM (KJIEeTKa, OpraHWu3M, MOMYJSIHs, BUJI, OHOTEOIIEHO3,
ounocdepa); 0 BBITAIONINXCS OTKPBITUSAX U COBPEMEHHBIX MCCIICIOBAHUSX B OHOJIOTHH;
O3HAKOMJICHHE OOydalomuXCsl ¢ METOJaMU TMO3HAHUS >KMBOW MPUPOJIBI: MCCIEI0BATEIbCKUMHI
METOJaMH OWOJOTHYECKUX HayK (MOJEKYJISIPHOW W KJIETOYHOM OWOJIOTHH, SMOPHOJIOTHH W
OWOJIOTUN PA3BUTHS, TCHETUKH W CEIICKIIMH, OMOTEXHOJIOTMH W CHHTETHYCCKOW OWOJIOTHH,
MAJICOHTOJIOTUHU, JKOJOTHH); METOJaMH CaMOCTOSTEIBHOTO TPOBEACHUS OHOJOTHYECKHIX
WCCJICIOBaHU B Jlaboparopu W B mpupoae (HAOMOIeHHWe, HU3MEpPEHHE, AKCIEPUMEHT,
MOJICTTUPOBAHUE);

OBJIAJICHUEC OOYYAIOIIMMHCS YMCHHSIMH: CaMOCTOSTEIBHO HAXOJIUTh, aHAIM3UPOBATH U
MCIIOJIb30BaTh OMOIOTUYECKYI0 MHPOPMAIINIO; TIOJTB30BATHCS OMOIOTUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW;  yCTaHaBIIMBAaTh CBSA3b MEXAY Ppa3BUTHEM OWOJIOTMM W  COIHAIBHO-
HPKOHOMHUYECKUMHU M HKOJIOTHMYECKUMHU TMPOOIEMaMH YelIOBEUYECTBA; OIICHUBATH IMOCIEIACTBHS
CBOCH JNEATENFHOCTH 110 OTHOIIEHWIO K OKpPY)KaIolled NpUPOAHOH cpene, COOCTBEHHOMY
3I0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH M  COOMIOJATH MEpBI
npoPUIAKTUKH WHOEKITMOHHBIX 3a00JI€BaHMMA, TIPaBHJIa TIOBEACHUS B TIPUPOJE U OOECriedeHUs
0€30MacHOCTH COOCTBEHHOH JKM3HENEATEIHbHOCTH B UPE3BBIYAWHBIX CUTYAIUSX MPUPOIHOTO U
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TEXHOTEHHOT'O XapaKkTepa; XapaKTepu3oBaTb COBPEMEHHBbIC Hay4YHBIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pa3BUTHE Yy OOYYaIOUIMXCS WHTEIUICEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOLIMMHUCSA OTKPBITUAMU U COBPEMEHHBIMHU HCCIEIOBaHMSIMU B OHOJIOIMH,
pemaeMbpIMH €10 ITPoOJIeMaMH, METOJIOJIOTHEH OHWOJIOTMYEeCKOTO HMCCIEIOBaHMS, MPOBEICHUS
SKCHEPUMEHTAJIbHBIX HCCIECAOBAHUM, pelleHus OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUSA
OHMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Yy OOYyYaroIIMXCsl LEHHOCTHOI'O OTHOIIEHUS K JKMBOW NpPUPOAE B ILEJIOM M K
OTHENbHBIM €€ OO0bEeKTaM M SBJICHUAM; (POPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOLIEH KyJNbTyphbl MOBEIEHHUS B NPUPOJE; MHTErPALMM €CTECTBEHHO-HAy4YHbIX
3HAHUM;

npuoOpereHne OOy4YarOIIMMUCSH KOMIIETEHTHOCTH B PAllMOHAJIBHOM IPUPOAONOIb30BAHUU
(cobmroleHue TpaBWJ TOBEACHUS B TPUPOJIE, OXPAaHBI BUAOB, JKOCHCTEM, Omochepsi),
COXPaHEHHH COOCTBEHHOI'O 3/I0pPOBbSl U 3/I0POBbsl OKPYKAIOIIMX JrojeH (COONMIOJeHUsS Mep
npopMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BbIYAHBIX CUTYalUsAX MPUPOJHOTO M TEXHOICHHOI'O XapaKTepa) Ha OCHOBE UCIOJIb30BaHUs
OMOJOrMYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHM€  YCIOBMH JUIi  OCO3HAaHHOTO  BbIOOpPa  OOYyYarOIIMMHUCS  HMHIUBHYaIbHOMN
00pa30BaTeNbHON  TPAaeKTOpUH, CIHOCOOCTBYIOLIEH MoOcienyromeMy IpodhecCHOHATBHOMY
CaMOOIIPEJICJIEHNI0, B COOTBETCTBUM C HWHAWBUAYAIbHBIMM MHTEpECaMH M IMOTPEOHOCTIMHU
peruoHa.

OOmiee 4YMCIIO YacoB, OTBEJCHHBIX Ha H3y4Ye€HHE OMOJIOTMM Ha YrIIyOJEHHOM YpPOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 dgaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIeno).

Otrb6op opraHu3anMoOHHBIX (GOpPM, METOAOB M CPeACTB OOy4YeHHUsT OHOJOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(PHUKU €ro COJACp)KAHUS U HAMpPaBICHHOCTH Ha MPOJOJIKEHUE
Ouonoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHEro Npo(ecCHOHAIBLHOTO U BBICLIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IPH 0Oy4YE€HUHM OMOJOTMM Ha YIiyONEHHOM YpOBHE SIBISETCS
IpoBe/eHUEe JIabOpaTOpHBIX M MpakTHueckux pabor. Takke yuacTue oOyyarommxcs B
BBIMIOJTHEHUM TMPOEKTHBIX M  y4eOHO-UCCIIEJOBATEIbCKUX PAabOT, TeMaTHKa KOTOPBIX
ONpEACIAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMUXCS MaTepUabHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEPKAHUE OBYYEHUSA
10 KJIACC

CopepxaHue  IpOrpaMMBbl,  BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoU utoropoit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas Ouosiorus — KOMIUIEKCHas: Hayka. KpaTkas ucTopusi pa3BUTHSI OMOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHpaameHTadbHBIE, NPUKIATHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBaHUS B OMOJIOTHH.

3HayeHue Ouonoruu B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. Ilpodeccun, cBsi3anHBIe ¢ OwWonoruei. 3HaUYeHHE OWOJOTHM B  MPAKTUYECKOU
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JIEATETbHOCTH YENIOBEKA: MEIUIIMHE, CEIbCKOM XO3SWCTBE, MPOMBIIIJICHHOCTH, OXpaHE
IPUPOJIBIL.

JdemoHcTpaumuu
Hoptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, VY. I'apseii,
I'. Menpens, B. W. Bepuanckuii, M. II. IlaBnos, M. HW. MeunukoB, H. W. BaBuios, H.

B. Tumodees-Pecorcknii, k. Yorcon, ®@. Kpuk, /I. K. benses.

Tabauiel 1 cxembl: «CBA3b OMOJIOTUU C APYTMMH Haykamuy, «CucreMa OMOIOrHYeCKUX
HaYK».

Tema 2. ’KuBble cucTEeMbI M UX U3yYeHHUE

’KuBble cucTeMbl Kak npeaAMET U3YUCHUA ounosiorun. CBOICTBA JKMBBIX CHCTEM: CAUHCTBO
XUMHYCCKOIo CocCraBa, AHUCKPCTHOCTL MW HECIOCTHOCTH, CJIOXKHOCTH H YHOPAAOYCHHOCTH
CTPYKTYPHI, OTKPLITOCTb, caMOOprann3anusi, CaMOBOCIIPOU3BCACHUC, pasapaKumMocCThb,
N3MCHUYUBOCTDL, POCT U Ppa3BUTHUC.

YpOBHM OpraHu3alyMd JKUBBIX CHCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAaHEBBI,
OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BUI0BO, SKOCUCTEMHBIN (6MOTreO1IeHOTUYECKHI),
ouocdepusiid. [Iporeccrl, mpoucxoAsIKe B KUBbIX cucTeMax. OCHOBHBIE NMPU3HAKU KHUBOTO.
Kusnp kak popma cymiectBoBanus MaTepuu. Hayku, u3ydaromniie KMBbIe CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpraHHU3alUU.

N3ydenne xuBbIX cucteM. Meroabl Ouonornueckoil Hayku. HaOmromenue, u3MepeHue,
ADKCIEPUMEHT, CHUCTEMaTHh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. [lmanupoBanue skcnepumenta. [loctaHoBka W mpoBepka rumnote3. Hynesas
runote3a. [lonstre BEIOOPKH U €€ J0CcTOBEpHOCTh. Pa3zdopoc B Gmosornveckux gaHHbIX. O1ieHKa
JIOCTOBEPHOCTH MOJYYEHHBIX Pe3yNbTaToB. [IpMUMHBI UCKAKEHUS PE3YNIHTATOB SKCIEPUMEHTA.
IToHsTHE CTATUCTUUECKOTO TECTA.

JdemMoHcTpanuu

TaGauiel 1 cxembl: «OCHOBHBIE MPHU3HAKU JKU3HU», «bBHOIOTMYECKUE CHUCTEMBI»,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpraHU3alluyu KUBOM mpupoibl», «CTpoeHue KUBOTHON
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreorienos», «buochepan, «MeTopl H3yUdSHHS] JKUBOU MPUPOIBI.

ObopynoBanue: 1abopatopHoe  O0OpyIOBaHWE  JJisi  TPOBEACHUS  HAOJIOJACHHM,
U3MEpEHUIl, SKCTIEPUMEHTOB.

HpaKTI/I‘IeCKaﬂ paﬁoTa «Hcnonp3oBaHue PAa3JIMIHBIX MCTOAOB IIPU U3YUYCHHUU KUBBIX
CHCTEM».

Tema 3. BuoJjorus kierku



Krnerka — cTpykTypHO-QyHKIIMOHANbHAS €IMHUIA XKUBOTO. VICTOpUS OTKPBITUS KJIETKH.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopus (T.IlBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metoabl MOJEKYISIPHOM M KJIETOYHOM OMOIOTHMH: MHKPOCKOINHUS, Xpomartorpadus,
anekTpodope3, METOJ  MEUYCHbIX AaToMOB, AuddepeHunanbHOe  LEHTpU(YTupoBaHHeE,
KYJIbTUBUPOBaHUE KIIETOK. M3yuenue QukcuposanHuix K1emoK. OneKTpOHHas
MUKpockonus. Kougokanvnas mukpockonus. Bumanvroe (npusicusnennoe) usyyeHnue Kiemox.

JdemoHcTpauuu

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

Tabnuibel 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHKpockom», «lctopus
Pa3BUTHSI METOJI0B MUKPOCKOIIUI.

O6opyaoBaHKE: CBETOBOM MHUKPOCKOII, MUKPOIIpPENapaThl PaCTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «/3yyeHue MeTof0B KJIETOYHOM Oumosiorum (xpomartorpadus,
anekTpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKHA

XHWMHMYECKUH COCTaB KIETKH. Makpo-, MUKpO- U YJIIbTPaMUKpPO3JIeMEHTHL. Boja u e€ pons
KAaK pacTBOPHUTENs, pEareHTa, ydacTUe B CTPYKTYPUPOBAaHUU KIIETKH, TEIIOPETYIIALNH.
MuHepanbHble BELIECTBa KJIETKH, UX OnoJiornyeckasi posib. Posb KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KieTku. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
cocrtaB 0enkoB. CTpykTypbl OenkoBod Mojekyinbl. IlepBuunas cTpykTypa Oenka, HenTuaHas
CBs3b. BTopuuHas, TpeTnyHas, 4eTBepTUYHAs CTPYKTYypbl. [leHaryparus. CBolicTBa O€JKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkium 6enkoB. [Ipuonui.

VYrineBonbl. MoHOCaxapu/ibl, aUcaxapujibl, OJUrocaxapuiibl W mnonucaxapuabl. OOmmit
IUIaH CTpPOeHUsT U (U3UKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonormdeckue QyHKIMN
YTJIEBOJIOB.

Jlumunel.  'mapodunbHO-THIpOdOOHBIE  cBoMicTBa.  Knaccudukanus — JTUOUAOB.
Tpurnunepuasl, Gochoaunubl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnossie kucinotel. JJHK nu PHK. Crpoenne HyknenHoBbIx kuciaoT. HykineoTumsl.
[Mpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunet PHK. @yukiun PHK B kietke.

Crpoenne Monekynbl AT®. Makposprudeckue cBsizu B mosiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccraHOBIGHHblE NEPEHOCUMKH, HUX (YHKUMH B  KIeTKe. [pyeue
HYyKaeo3uompugocgamol (HT®). CexBeHHpPOBaHHE JHK. Memoowv 2EHOMUKU,
MPAHCKPURIMOMUKU, NPOMEOMUKU.



CtpykTypHasi 6uojorus: OMOXUMHUYECKHEe M OMO(DHU3NYECKUE HMCCIEOBAHUS COCTaBa U
NPOCTPAHCTBEHHOW CTPYKTYpbl OmoMoiieKyll. Modenuposanue cmpykmypovl U QYHKYuil
Ouomonexyn u ux Komniekcos. Komnvromeprwiti Ou3aiin u opeanuyecKuti CuHme3s OUOMONEKYT U
UX HenpupOOHbLIX AHALO208.

JdemoHcTpauuu

Hoptpetst: JI. [Tonunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Caurep,
C. lIpy3unep.

[Inarpammsbl: «Pacrpenenenie XMMHMYECKHMX JJEMEHTOB B HEKHMBOW  IPUPOIE»,
«PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOIEY.

Tabmuuer u cxemsr: «Ileprogmueckas TabiMia XUMHYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTaBe oOpraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTypbl O€NKOBOH MOJEKYJb», «CTpOEHHE MOJIEKYN YrieBoJI0B», «CTpOEHHE MOJIEKYI
mnunoBy, «HykienHoBsle KUCIOTEIY, «CTpoeHne MoieKynnbl ATD».

O6ODVI[OBaHI/IeZ XUMHYCCKad Iocyaa u O60py,HOBaHI/Ie.

JladopaTopnasi pabora «O0HapyxeHre OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKIIHII.

JlabopaTopHas padora «/ccnenoBanue HyKJIIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KIETOK
pa3IMYHBIX OPIaHU3MOBY.

Tema 5. Ctpoenune n pyHKIMH KIETKH

Tumbl KIETOK: dyKapHOTHUYECKass W MpokapuoTHyeckas. CTPyKTypHO-(yHKIIHOHATBHBIC
00pa3oBaHUs KIETKH.

Crtpoenue mnpokapuoTHueckoi kieTkd. Kierounas crTeHka Oakrepuil U apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpoPHON U aBTOTPO(PHON MPOKAPUOTUUYECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Crpoenue U QpyHKIIMOHUPOBaHHUE SyKapHOTHUeCKOH KieTku. [na3marnyeckas MemOpaHa
(mna3manemma). CTpykTypa Iula3MaTuyeckoil MeMOpaHbl. TpaHCIOPT BEIIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbIN (muddysusa, oOnerdéHHas nudQys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymponunaemocts mMemOpanbl. PaGota
HaTpHUil-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, (parounTo3. Dk30uuTo3. Kinerounas creHka.
Crtpykrypa v QyHKUIUHN KJIETOYHON CTEHKU pacTeHUi, rpuOoB.

Hurommazma. [uro3zonb. Lutockener. J[BuxkeHue uuroriasMbl. OpraHouabl KIETKH.
OpnHoMeMOpaHHbIe OpraHOUbl KIETKH: 3HAoIIazmaTudeckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpOeHHE U (QYHKUMHU. B3aMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMUIOB KIETKH.
CtpoeHue TpaHyIsIpHOTO peTuKyayma. Mexanusm nanpasnenuss 6enkoé 6 JIIIC. Cuntes
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuii  (arpaHyJisipHbI)
sHAOIUIa3MaTHUecKuil peTukyiayM. CekperopHas ¢yHkuus annapara ['onbmxu. Moouguxayus
benxos 6 annapame I'onvoacu. Copmuposka benrxos ¢ annapame I o1v0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyosm pacturenpHbIX KileTok. Kiterounsiii cok. Typrop.

[TosyaBTOHOMHBIC OpPraHOWIBI KJIETKH: MHTOXOHJAPHH, IUIACTUBL [Ipoucxodcoenue
mumoxouopuui u niacmud. Cumobuocenes (K.C. Mepesckosckuu, JI. Mapeynuc). CtpoeHue u
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GyHKIMM MHUTOXOHIpUH U mactuj. [lepBUyHBIE, BTOPUYHBIE U CIIOKHBIE IUIACTUIBI
(GOTOCUHTE3UPYIOUINX JYKapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHHuil.

HememOpanubie opranousl kietku CtpoeHue u pyHKIUA HEMEMOpaHHBIX OPTaHOHIOB
KIeTKH.  Pubocomsbl. [lpomesicymounvie  ¢unamenmei.  MukpoduinaMeHTsl. AKmuHogwle
Mukpogunamenmsi.  MPpIIICUHBIE  KICTKH. AKMUHOBblEe ~ KOMNOHEHMbl — HEeMbIULEUHbIX
kaiemok. Mukpotpyoouku. Kierounsnii neHtp. CTpoeHHE W JABMIKEHHE YKTYTUKOB U PECHHYEK.
MuxkpotpyOouku nurtoriasmsl. LleHTprons. berku, accoyuuposannvle ¢ MUKpopuiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. O6os04ka sapa, XPOMATUH, KapUOIIa3Ma, SAPBIIIKH, UX CTPOCHUE U (DYHKIMH.
Snepublii GenkoBblii MaTpuKc. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamut. benKn XpoMmaTuHa — TUCTOHBL Junamuxa s0epHOl

0601104KU 8 Mumose. foepHulii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  3YKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpauuu

Hoptpertsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabauiel u cxeMmbl: «CTpOEHHE HYKApUOTHUYECKON KIETKH», «CTpOeHHE >KUBOTHOM
KIeTKn», «CTpOeHHE pacTUTENbHON KiIeTKN», «CTpOeHHEe MUTOXOHIpUMW», «Sapoy», «CTtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

OO6opy/ioBaHME: CBETOBOM MMKPOCKOI, MHUKpOINpenapaTbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlaGopaTopHas padora «/3ydeHHne CTpOCHUS KIETOK Pa3IuYHbIX OPraHU3MOBY.
IMpakTuyeckas padora «/I3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopHas pabora «lccienoBanue miasmMoinsa U ACIUIa3MOJIA3a B PACTUTEIbHBIX
KJIETKax».

IMpakTnyeckas padora «/3ydyeHue ABIKEHUS HUTOMIIA3MbI B PACTUTENBHBIX KIETKAX).
Tema 6. O0MeH BelecTB U MpeBpaLlieHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIINS U JUCCUMIIIALIUS — JIBE€ CTOPOHBI MeTabosnm3Ma. Tumel oOMeHa BellecTs:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX  Ipoleccax.
Ounepreruyeckoe oOecrieueHne kieTku: rmnpespamieHnne AT® B 0oOMeHHBIX THpoleccax.
@epMeHTaTUBHBIM XapakTep peakluil KIeTOYHOro meradonusma. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaedcTBus. KodepmeHTbl. Otianuus (epMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEJIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTH
(bepMEHTATUBHBIX pEaKIHi OT Pa3IMYHBIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpPraHUYECKUX BEUIECTB B KiETKE. POTOCUHTE3. AHOKCULEHHbIU U
oKcuzennvlltl  pomocunmes y  baxkmepuu. Ceéemocobupaiowue nuemMeHmovl U  NUSMEHmMbl
peaxyuonHoz2o yenmpa. Ponb xmopomiactoB B mpornecce (oTtocuHTe3a. CBeToBas U TEMHOBas
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dazel. @omoovixanue, Cs, Co u CAM-munvt ¢pomocunmesa. TIponyKTUBHOCTh (HOTOCHHTE3A.
Brusiare pa3nudHbIX aKTOpPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunre3. PazHooOpa3ue  OpraHu3MOB-XEMOCHUHTETHKOB:  HUTPUPHUIHMPYIOIINE
OakTepuH, )Keae300aKTepuu, cepodaKTepun, BOJOPOIHbIC OaKTepuu. 3HAaUeHUE XeMOCHHTE3a.

AmnaspoOHbIe opranu3mbl. Bunsl 6poskenus. [IpoaykTsl OpoXeHHS U MX HCIOJIB30BaHHE
YeJI0OBEKOM. AHa’pOOHbIE MHUKPOOPIaHU3Mbl KakK OOBEKTbl OMOTEXHOJOTMM U BO30YyAWUTENIN
OoEe3HEH.

AdpoOHBIC OpPTraHU3MBI. DTalbl YHEPreTHYEeCKOro oOmeHa. [1oAroTOBUTENBHBIN ATarl.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3HI.

Bronorndeckoe OKUCIIEHHE, WM KJIETOYHOE JIbIXaHue. Poib MUTOXOHIpHI B MpoLeccax
OHMOJIOTUYECKOTO OKHUCJICHHUS. Huknuueckue peaxkuuu. OxucnuTenbHOe
dochopmmmpoBanue. dnepeus membpannoz2o epaduenma npomonos. Cunmes ATD: paboma
npomonnou  AT®-cunmasei. llpeumyniectBa a’poOHOrO0 MyTH OOMEHAa BEHIECTB IEpen
aHadpOOHBIM. D(PPEKTUBHOCTD FIHEPTETUIECKOTO OOMEHA.

JdemMoHcTpauuu

Hoptpetsr: JIx. [Ipuctiu, K. A. Tumupsize, C. H. Bunorpaackuit, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCUHTE3Y, «IDHEpreTuyeckuii oomen», «buocunte3 Oenkay,
«Ctpoenue GpepMeHTa», «XEMOCUHTE3Y.

Ob6opyioBaHME: CBETOBOM MUKPOCKOI, 000py/I0BaHHUE AJISi IPUTOTOBJIEHUSI TTOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopHnasi padora «/I3yueHue KaTaJuTHYECKOM aKTMBHOCTH (epMEeHTOB (Ha
IpUMEpPe aMUJIa3bl WIIA KaTalla3bl)».

JlabopaTopuasi pa6ora «/3yueHne (GepMEHTAaTUBHOIO pacUICIIEHUS IEPOKCHUAA
BOJIOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopuas padora «CpaBHEeHUE MPOLECCOB (POTOCHHTE3a M XEMOCHUHTE3a.

JlaGopaTopuas padora «CpaBHEHUE MPOLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacieacrBeHHasi MHpopMalus U peajau3anus eé B KjeTKe

Peakuuu matpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B pEeaKIMSIX MaTPUYHOTO
cuHTe3a. Peanmsanus HacnencTBEHHOM uWHGopMmauuu. ['eHeTHyeckwil KoJ, €ro CBOICTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKPHUNIMKM: KOMIUIEMEHTAPHOCTb,
AHTUIAPAIEIbHOCTh, aCUMMETpUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii

knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue Tpancnopteix PHK B GmocunTe3e Oenka. YcmoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OerKa.



Cogpemennvie npeocmasnenusi 0 cmpoenuu 2enog. Opranuzalus reHoMa y IpoKapuoT 1
9yKapuoT. Perymsmus akTUBHOCTM TeHOB Yy mpokapuor. ['mmore3a omepona (d. Kakoo,
K. Mano). Monexynsapuvle mexanusmvl 3Kcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycsl — HeksieTounble (hOpMBI )KU3HU M 00IUratHeie napasutbl. CTpoeHHe IPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OakrepuodaroB. Kuzunennwiii yuxi J[HK-codepacawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

Bupycusle 3a0oneBaHusi uelnoBeKa, JKUBOTHBIX, pacrenuii. CIIMIA, COVID-19,
COIMAJIbHBIE U MEAUIIMHCKUE ITPOOIIEMBI.

buoungopmamura:  ummeepayus u amanuz  6onvwux  maccusog  («bigdatay)
CMPYKMYPHLIX — Ouon02Udeckux  OanHvlx. Hanomexnonoeuu 6 Ouonocuu u  Meouyure.
Ilpoepammupyemsbie gpynxyuu 6enkos. Cnocobvi 00cmasKku 1ekapcms.

JdemMoHcTpauuu

[Moptpetsr: H. K. Konsuos, /1. Y. IBaHOBCKUIA.

Tabmuubl ~ u  cxembl: «buocunTes Oenkay, «l'eHetmyeckuii Koa», «Bupycs,
«baxrepuodarm».

IIpakTunyeckas padora «Co3gaHue MOJEIU BUPYCay.
Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knerounslii 1ukn, ero mepuonabl u peryisius. Wutepdaza u muto3. OcobeHHOCTH
mpoliieccoB, npoTtekaronux B uarepdasze. [loaroroska kiuetku k Aenenuro. [IpecuHTeTHYECKUA
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHUHTETHUYECKUH (IIPEMUTOTUYECKUN) MEepPHOAbI
uHTEp(Pa3bl.

Marpuunsiii  cunte3 JHK —  permmmkamms.  [lpunnuner  permmkanmm  JIHK:
KOMILUIEMEHTAPHOCTb,  IIOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAJLIEIBHOCTb. MeXaHu3Mm
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoM. Temomepsl u  Tegomepasa.
XpOMOCOMHBIM HAbOp KIETKH — KapuoTUN. JMIIOMAHBIN M TarulouIHbI HaOOpBl XPOMOCOM.
I'omonornyssie XpoMocomsl. [1010BBIE XPOMOCOMBL.

HeJ’IeHI/Ie KJICTKU — MHUTO3. CTa)]I/II/I MHUTO3a U MPOHUCXOJAAINNE B HUX IPOLCCCHI. Twurmer
MHUTO3a. KapI/IOKI/IHCS 1 MUTOKHUHES. buonorndyeckoe 3HaueHHE MUTO3A.

PerHHHI/Iﬂ MHUTOTHUYCCKOI'O IIHKJIa KJIICTKH. HporpaMMI/IpyeMaﬁ KJIIETOYHas Tulenp —
alloIITo3.

Knerounoe s1po, XpoMOCOMBI, ()yHKIIMOHANIbHAsI TEHOMUKA. Mexanusmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas xnemka» — obuounghopmamuuecxue

MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu
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Tabmuubl u cxembl: «OKU3HEHHBIM MUK KIETKW», «MuT03», «CTPOCHHE XPOMOCOMY,
«Pemmukanms JJTHK».

O6opyaoBaHKe: CBETOBOM MHUKPOCKOIN, MUKpompenaparbl: «MHUTO3 B KJIETKaX KOpPEIIKa
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENIapaTax».

JlabopaTopuasi pa6ora «Habmronenue MuTo3a B KJIETKaX KOHUMKA KOpELIKa JiyKa (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CTpoenue u GyHKIMH OPraHu3MOB

buonornueckoe  pasHooOpasue  opranu3MoB. OJHOKIJIETOYHBIC, KOJOHHUAJIbHbBIE,
MHOTOKJICTOYHBIC OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U JKU3HENIEATEIbHOCTH OJTHOKJIETOYHBIX OpraHn3MoB. baktepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUYHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OPTraHU3MBI.

B3anMocBsA3b yacTe!l MHOTOKJIETOYHOT'O OpraHu3Ma. TKaHH, OPraHbl U CUCTEMBI OPraHOB.
Opranusm Kak exuHoe nenoe. I'omeocras.

Txanu pacrenuil. Tumel pacTUTENbHBIX TKaHEil: oOpa3oBarenbHas, I[OKPOBHa,
NPOBOJIAIIAs, OCHOBHAs, MexaHW4eckas. OCOOEHHOCTH CTPOCHUS, (PYHKIUH M paCIION0KECHUS
TKaHE! B OpraHax pacTeHUM.

TkaHu JKHMBOTHBIX M  4YeEJIOBEKa. Tunel JKUBOTHBIX TKaHEH: SMUTCINAJIbHAA,
COCAMHUTCIIbHASA, MBIIICYHAA, HCPBHAs. OcobeHHOCTH CTpOCHUA, (1)YHKLII/II>'I U PaCIIOJIOKCHUA
TKaHEH B opraHax >KMBOTHBIX W YCJIOBCKaA.

Opranbl. BereratuBHble M TeHEpaTHUBHbBIE oOpraHbl pacTeHuil. Opranbl M CHUCTEMbI
OpraHOB *KUBOTHBIX U 4esloBeKa. DyHKIMY OPraHOB U CUCTEM OPraHOB.

Omopa Tena opranu3smoB. Kapkac pacrenuii. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI cKeneT. CTpOCHHUE U THIThI COSAMHEHUS
KOCTE.

I[BI/I)KCHI/IC OpTaHHU3MOB. I[BI/I)KCHI/IC OOHOKJICTOYHBIX OPTraHHU3MOB: aMé6OI/IIlHOC,
KTYTUKOBOC, PCCHHUYHOC. ﬂBI/DKCHI/IC MHOTOKJICTOYHBIX paCTCHI/Iﬁl TPOIMU3MBI MW HACTHUH.
HBI/I)K@HI/IG MHOT'OKJICTOYHBIX )KMBOTHBIX W YCJIOBCKA: MbIIICYHAasA CUCTEMA. PGCbJ'IeKC. CkeleTHBIE
MBI 1 UX pa60Ta.

IIutanue OpraHnu3MoOB. Ilornomiexnue BOJbI, YIJTICKHUCIIOTO T'ada U MUHCPAJIbHBIX BCIICCTB
pacTCHUAMMU. IIutanme >XUBOTHBIX. BHy’I’pI/IHOJ'IOCTHOG U BHYTPHUKIICTOYHOC ITHIICBAPCHHEC.
[IuTanne MO3BOHOYHBIX >KMBOTHEHIX. OTI[GJ'IBI MUIICBAPUTCIIBHOTO TPAKTA. HI/IH_ICBapI/ITCJ'ILHBIC
KCEJIE3BI. HI/IHIeBapI/ITeHBHaSI CUCTEMa Y€CIIOBCKA.

Jpixanue opranusmoB. Jlpixanue pactenwil. [lpixanue >kuBOTHBIX. [{uddysus razos
yepe3 MOBEpPXHOCTh KieTKku. KokHoe npixanue. [lpixarenpHas moBepxHOCTh. JKabepHoe u
N€royHoe JpIXxaHue. JIpIXxaHWe TO03BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. BOJIIOIMOHHOE
YCIIOKHEHUE CTPOEHUsS JIETKWX IT03BOHOYHBIX JKMBOTHBIX. J[pIXaTenbHas CHCTEMa YeIOBEKa.
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MexaHu3M BEHTHIISALUY JIETKAX Y ITHI] U MJICKOMUTAIOMUX. Perymnsimus npixanus. JlprxarenpHbie
00BEMEL.

Tpancnoprt BewecTB y OpraHu3MoB. TpaHCHOpTHBIE cHCTEMbl pacTeHuil. TpaHcropt
BeUIeCTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KHBOTHBIX M uenoBeka. Cepjie, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIllEHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOEHUSI  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boeinenenne y opranu3MoB. Beinenenue y pacrteHuil. BeineneHue y KUBOTHBIX.
CokparutensHble Bakyoin. Opransl Bbinenenus. Ouibrpamms, cexkpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbiAeNeHus. CBs3b MOJOCTU Teja ¢ KPOBEHOCHOM
U BBIICIUTENBHON cuUcTEMaMU. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukn.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alllUuTa y OJHOKJIETOYHBIX opraHu3moB. Cropbl OakTepuii u
LUCTHI MPOCTEHIINX. 3alIuTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa nacCUBHOM U
XAMHUYECKOHN 3alUThl. DUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX NpOM3BOJHBIC. 3aliuTa
opranu3zmMa oOT Oone3Heil. MmmyHHas cucrtema denoBeka. KileTouHbII M TyMOpalbHbBIN
UMMYHHUTET. BpoxI€HHBII 1 mproOpeTEHHBIN cienn(puIeckuii UMMYHHTET. Teopus KIIOHAJIBHO-
cenektuBHoro umMmmynurera (I1. Dpaux, ®. M. bepuer, C. Tonerasa). BocianutenbHble OTBETHI
opranu3mMoB. Poib BpoXKIEHHOT0O UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazmpaxuMocth W peryndnuss y OpPraHu3MoB. Pa3apa)kMMOCTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. Paznpa)xumocTs M peryisanus y pacTeHuil. POCTOBbIE BeliecTBa U UX
3HA4YCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTIIENBl. DBOJIIOMMOHHOE YCJIOXHEHHE CTPOSHUS HEPBHOM CHUCTEMBI y KHBOTHBIX. OTIEibI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PEIIEKCHI.

I'ymopanbHast perynsiuvs M 3HAOKPUHHAS CHCTEMa JKMBOTHBIX W 4elloBeka. JKeressl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleiicTBUE TOpMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOMU cucTteM. ['unoranamo-runoduzapHas cucrema.

JdemMoHcTpauuu
[Toptper: U. I1. ITaBnos.

Tabnuiel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTU», «MHOTOKIETOYHBIE BOJOPOCIN,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEMBI OpraHOB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CcTpoeHHuEe HaceKOMbIX», «TKaHM pacTeHui»,
«KopueBsie cuctembr», «CTpoenue ctebdmnsn», «CTpoeHHe IJMCTOBOM TIIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «Mpimeynas cucremay,
«BpiienurensHas cucremMay, « JHIOKpUHHasA cuctemay, «CTpoeHue MbIIbD, «MMMyHUTETY,
«KuieyHonosoctHeie», «Cxema MUTaHusl pacTeHui», «KpoBEHOCHbBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rufpb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE HO0KIEBOIO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsrymku», «HepBHas cucrema
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MMPCCMBIKAIOIINUXCS», ((HepBHaSI cucréMa IITHIY, «HepBHaﬂ CHUCTEMA MIICKOIIMTAIOIIIHX),
((HepBHafI CHCTEMaA YCJIOBCKA), «Pe(bneKc».

O6opyaoBaHKe: CBETOBOM MHUKPOCKOI, MUKPOMpENnaparbl OAHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMILIAPBl KOMHATHBIX PAaCTeHH, repOapuu pacTeHU pa3HbIX OTAENIOB, BIaKHbIE Iperaparhbl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHuEe [ JEMOHCTpAllMd [OYBEHHOIO U BO3AYIIHOTO THTAHUS PACTEHUH,
pacuierieHus Kpaxmaia u  OenkoB TmoJ JeiicTBueM (epMeHTOB, 00OpyIOBaHUE IS
JEMOHCTpPAILIMH OTBITOB MO0 U3MEPEHHIO KU3HEHHOW EMKOCTH JETKHX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIETIN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3ydeHne TKaHEN paCTEHUI.
JlabopaTopnasi pa6ora «l/3yueHue TkaHel )KMBOTHBIX».
JlabGoparopHas padora «3yueHne opraHoB LIBETKOBOI'O PACTEHHUSI.
Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPTaHU3MOB

CDOpMLI Pa3MHOXKCHHA OPraHU3MOB: Oecmoiioe (BKJ'IIO‘I&H BeFeTaTI/IBHOC) Hn IIOJIOBOC.
Bunagsr OecroJioro Pa3MHOKCHUSA: IIOYKOBAHUEC, CIIOPYJIALUA, Q)paFMCHTaI_II/IH, KIIOHHUPOBAHHUC.

ITonoBoe pa3muHoxenue. IlonoBele kieTku, wnnm rametsl. Meio3. Cranuu Mmeiiosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. bruonorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpimeBoe paszButue. [ameroreHe3 y JKUBOTHBIX. [looBbIe JKeJe3bl.
OO0pa3oBaHre W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpoeHHE TMOJOBBIX
KIIETOK.

Omo10TBOpEeHUE U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIOJJOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

WNuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPUOIIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenez — oOna uz enasuvix npooaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaguu sMOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). JpobineHue.
Tunsl npoGnenus. [Jemepmunuposannoe u HedepMmuHuposanHoe opobnenue. bracmyna, munoi
onacmyn. OcobeHHOCTH APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3akjialka OpraHOB W TKaHEH U3 3apOJbIIIEBBIX JINCTKOB. B3anWMmHOEe BIMSHHE 4YacTel
pasBUBAIOIIErOCs 3apofblimia (3MOpHOHaNbHAs MHAYKIMS). 3akiajka IUIaHa CTPOCHHS
KUBOTHOTO Kak pe3yJbTaT HEPapXUYECKUX B3aWUMOJCHCTBHM Te€HOB. BiusdHue Ha
IMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbI Tepuoi. lIpsmoe u HempsiMoe
pazButue. PasButne ¢ Meramopdo3oM y OECMO3BOHOYHBIX W TTO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACIPOCTPAHEHUE B MPHUPO/IC.
Tunel pocta >KUBOTHBIX. DakTOpbl PETYISIMUM POCTAa KUBOTHBIX W desoBeka. Craguu
MOCTIMOPHUOHAIBFHOTO PAa3BUTHSI y JKUBOTHBIX M 4YeloBeKa. Ilepronbl OHTOreHe3a deloBeKa.
CrapeHue u cMepTh Kak OMOJIOTHYECKUE TTPOIECCHI.
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PasmuokeHne u pasButue pacreHuid. ['amerodur u crmopodut. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tpolecce Meio3a. [lameToreHes y pacTeHHUH.
Omo10TBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. J[BOWHOE OIJIOOTBOPEHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U Pa3BUTUE CEMEHHU.

MexaHu3Mbl PeryJsuy OHTOT€HEe3a Y PACTEHUI U KUBOTHBIX.

JdemoHcTpaumuu

[optpertst: C. I'. Hapamun, X. [lIneman.

Tabnuuer u cxembl: «BereraTuBHOE pa3MHOKeHHE», « TUITBI GECIOI0ro pa3sMHOXKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHANbD», «Pa3MHOXXeHuE »HBIJIEHB», «Pa3MHOXXEHHE THUAPBI»,
«Meito3», «Xpomocombl», «['amertorene3y», «CTpoeHHE SHULEKICTKH M CIEPMATO30HIa,
«OcHoBHBIE cTaauu OHTOreHe3a», «lIpsiMoe u Hempsmoe pa3BuTHEe», «Pa3zBuTHE MaiiCcKOro
Kyka», «Pa3zputne capanum», «Pa3Butre IArymku», «/{BoOMHOE OIIOJOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJIbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOWM  KammycTbl», <«OKM3HEHHBIM LMK Mxa», <OKU3HEHHBId LMK MarnopOTHUKAY,
«KHM3HEHHBIN IIUKJ COCHBI.

O6ODVI[OBaHI/162 CBETOBOH MHUKPOCKOII, MHKpOIIpCIIapaThbl HﬁHeKHeTOK n
CrIepMaTo301u 0B, MOACIIb <<HI/IKJI Pa3BUTHA JIATYUIKW.

JlabopaTtopHasi padora «/I3ydeHHe CTpOCHHMS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckasi padora «BpIiBIEeHNE NPU3HAKOB CXOJCTBA 3apOJBIIIEH ITO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTECHUI».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

Hctopusi craHOBIeHHsST U pa3BUTHUA TEHETHMKM Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponp oTeuecTBEeHHBIX Y4EHBIX B pa3BUTUU TeHeTukU. Paborer H.
K. Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenxo, H.
B. Tumo¢eepa-Pecosckoro.

OCHOBHBIE T€HETUYECKNE MOHATHUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEIbHBIE
TEHbl, AJbTEPHATUBHBIC IPU3HAKW, JAOMHWHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3HIOTAa,
reTepo3nUroTa, YucTas JIMHUS, TUOPUAbI, TeHOTHN, (peHoTur. OCHOBHBIE METOJbl T'€HETUKH:
rUOPUA0IOTHYECKHUM, IUTOIOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JdemMoHcTpauuu

[Moptpetst: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koneuos, H. U. BaBuios, A.
H. benosepckuit, I'. /[. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

TaOJHIEl ¥ CXEMBI: «MeTOI[BI TCHCTUKN, «Cxembl CKpCHIUBaHUA).
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JlabopaTopnasi pa6ota «/{po3oduia kak 00bEKT FreHETHUYECKUX HUCCIEAOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
ruOpusioB nepsoro nokosjeHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzaens — 3aKkoH
pacieruieHus Ipu3HaKkoB. LlUuTonornueckne OCHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['unoresa
YUCTOTBI FaMeT.

Ananuzupytoliee  ckpemuBaHue.  [IpoMexxyTOuHBI ~ XapakTep  HaclleJJOBaHMUS.
Pacniennenue npu3HakoB MU HETIOJIHOM JIOMUHUPOBAHUH.

JluruOpuaHoe CKpemuBaHue. TpeTwil 3akoH MeHaens — 3aKoH HE3aBHUCHUMOTO
HacJe0BaHus Mpu3HakoB. [{uTonornyeckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMSL.

CuennenHoe  HacinenoBaHue  npusHakoB. PabGorsl  T. Moprana. CuemeHHoe
HacJeJOBaHHE TC€HOB, HapyIICHWE CIEIUICHUS MEXIy TIeHaMH. XPOMOCOMHAs TEOpHs
HacJIEeCTBEHHOCTH.

I'enetuka nmoma. XpoMOCOMHBI MEXaHU3M OIpeNeNeHus Iona. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MOJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CLEIVIEHHBIX € IIOJIOM.

I'enoTun kak 1enoctHas cuctema. [lneiloTponuss — MHOXKECTBEHHOE JIEMCTBHE T€HA.
MHOKECTBEHHBI ajuiein3M. B3auMoJelcTBUE HEaUIeNbHBIX T€HOB. KoOMIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeTHYECKUIT KOHTPOJIb pa3BUTUSA PACTEHUN, >XUBOTHBIX M YEJIOBEKA, a TaKKe
(GU3MONOrMYECKUX TPOIECCOB, TIOBEIEHUS W KOTHUTUBHBIX (yHKuMHA. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€HEe3a, MEXaHU3Mbl B3aUMOJACHUCTBUS «XO35IMH — Mapa3uT» U «XO35SUH —
MUKpoOnom». ['eHeTHueckne acreKTbl KOHTPOJIS U U3MEHEHUs HacJeICTBEHHON nH(popMaluu B
MIOKOJICHUSAX KJIETOK U OPraHU3MOB.

JdemoncTpanuu

[Toptpetst: I'. Menaens, T. Mopran.

Tabauiet u cxemsl: «IlepBrlif 1 BTOpoil 3akoHbl Menaensa», «Tpetuit 3akon Mennemns»,
«AHanuzupymrollee ckpeuBanuey, «HenonHoe nomunupoBanuey, «CLENIEHHOE HACIE10BaHUE
IPU3HAKOB y Apo3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduisy,
«Kapuotun nruus», «MHOKECTBEHHBIN auienn3M», «B3anMozaeicTBue reHoBY.

Ob6opyioBaHue: MOJEINb Ui JEMOHCTPAIlMK 3aKOHOB €IMHO00pa3usi THOPUIOB NEPBOTO
MIOKOJIEHUSI U pacIlEIUICHUs] IPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHa HE3aBUCHMOTO
HacJIeI0BaHMsl TIPU3HAKOB, MOJEIb I IEMOHCTPAIMH CLEIJICHHOIO HACIEJOBAHUS NIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.

IpakTnueckas padora «/3yueHne pe3ynbTaTOB MOHOTMOPHUIHOTO CKPEUIMBAHUA Y
JIPO30(UITBIY.

IIpakTnyeckass paodora «l/3ydyeHue pe3yabTaTOB JIUTHOPHIHOTO CKPELIUBAHUS Y
JIPO30(UITBIY.
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Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHoTHNIa W CpeAbl Mpu (OPMHUPOBAHUHM (GeHoTHna. V3MeHUYnBOCThH
npusHakoB. KadecTBeHHblE M KOJMYECTBCHHBIE INPU3HAKKM. Buabl  M3MEHYMBOCTH:
HEHACJICCTBCHHAs U HACJICICTBEHHASI.

MoaudukanoHHas U3MEeHUYUBOCTh. Poiib cpenbl B pOpMUPOBAaHUHM MOTUPHUKAIIMOHHON
u3MeHYnBocTH. Hopma peakium mnpusHaka. BapuanvoHHBIM psSg W BapuanydoOHHAs KpUBas
(B. Noranncen). CoiicTBa MOIU(PUKAITIOHHONW N3MEHUYUBOCTH.

I'enorunnueckas n3MeHUYUBOCTL. CBOWCTBA T'€HOTUIINYECKONM WM3MEHUYMBOCTH. BHIBI
TeHOTUITUYECKOW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASL.

KoMOuHaTuBHAsI M3MEHYMBOCTh. MeW03 | MMOJIOBOI MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTU. POsib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUH I'€HETHYECKOTr0 pa3Hoo0pa3us
B IIpeZieJIax OJTHOTO BHUJA.

MyTrauroHHass W3MEHYMBOCTb. BuIpl MyTalMi: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHbIE W WMHAYLUUMPOBAHHbIE MYTallUM. SIAepHbIE U LUTOILIA3MATHYECKUE MYTAalLUH.
Comaruueckre W MOJOBble MyTauuu. [IpUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHbl U HX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO IpoLecca. 3aKOH FOMOJOTHYECKHX
panoB B HacneacTBeHHOM wu3MeHuuBoctd (H.U. BaBunoB). BuesnmepHas H3MEHUHMBOCTH U
HAcCJIeICTBEHHOCTb.

Onueenemurxa u INUcEHOMUKA, pPOJIb INUcEeHeMmU4YeCKUux qbaxmopoe 6 HaCNedo8aHuu u
Usmerndueocmu qbeHomunuquKux NPU3HAKO8 y OPcaAHU3IMOE.

JdemoncTpanuu
Hoprpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.
Tabnauiel u  cxembl: «Buapl u3MeHuuBOCTH», «Moau(UKAIMOHHAS W3MEHUYHUBOCTHY,

«KomOuHaTuBHas ~ u3MEHUUMBOCTH»,  «Meio3»,  «OminogoTBopeHue»,  «l'eHeTnueckue
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

OO6opynoBaHue: )KUBbIE W TepOapHBIe 3K3eMIUISPHl KOMHATHBIX PACTCHHH, PUCYHKH
(¢ororpadun) >KUBOTHBIX C PA3TUYHBIMU BUJAMHU U3MEHUYUBOCTH.

JlaGopaTtopuass  pa6ora «/ccnenoBaHue — 3aKOHOMEPHOCTEH  MOJIM(UKAIMOHHON
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOTO psifia M BApUALIMOHHOW KPHUBOW.

IIpakTuyeckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIpENapaTax).
Tema 14. I'eneTuKa 4es0BeKka

Kapuotun uenoBexka. MexayHapo/Has mporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUN,
MONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYyIsipHO-TeHeTnueckuii. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUITMPOBAHUE, B TOM 4Kclie ¢ momoibio [T1P-
ananm3a. HacneactBennbie 3a0oeBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNPEApaCIOIOKEHHOCThIO. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
MPEAOTBPAIICHU W JICUCHUH TEHETHYECKUX 3a00JIeBaHUN ueIoBeKa. MeauKo-TeHETHUECKOe
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KOHCYJIbTUPOBAHHUC. CtBoIIOBBIC KIETKU. [IoHATHE «TEHETHYSCKOIO rpysan». OTHUYECKHE aCIICKThI
I/ICCJ'IC,I[OBaHI/Iﬁ B o0J1acTu pPE€AAKTUPOBaHNA '€CHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (hakTopbl MOBHILIEHHON YYyBCTBUTEIBHOCTH YellOBEKa K (PU3UYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy’Karouleil cpenpl. I'eHeTmueckass IpenpacrnoiokeHHOCTh
YeJI0BEKA K MATOJIOTUsM.

JdemoHcTpaumuu

TaOauIbl ¥ CXEMBI: ((KapI/IOTI/IH YCJI0BCKa», ((MGTO,I[BI HU3Y4YCHUS TI'CHCTUKH 4YCIIOBEKA)»,
«["eneTnyeckue 3a007€BaHNs YETOBEKAY.

IpakTuyeckasi padora «CocTaBlIeHUE U aHATIU3 POJOCIOBHOM.
Tema 15. Cesieknusi Opranu3mMoB

JlomecTukanuss M CeJeKIUs. 3apoKIEHUE CEJEeKIMU U JAOMecTUKauuu. YueHue H.
. BaBunoBa o LleHTpax NpoOMCXOXKIEHUS U MHOrooOpasus KyJIbTypHBIX pacTeHuil. Pomb
CEJIEKIIMM B CO3JaHMU COPTOB pacTeHUU U Mopoi >KUBOTHBIX. CopT, mopoza, mTamMM. 3aKOH
TOMOJIOTUYECKUX PAJIOB B HaciencTBeHHOW u3MeHunBoctu H. M. BaBunona, ero 3HaueHue st
CEJIEKIIMOHHOM paboTHI.

Metoabl  ceneKnMOHHOM  paboTel.  McKkyccTBeHHBIH — OTOOp:  MAaccoBBIA U
UHMBUYAJIbHBIA. OTanbl KOMOMHALIMOHHOM cenekuuu. McnplTaHue npou3BOIUTENEH 110
noroMctBy. OTOOp MO TEHOTHIy C TOMOIIBIO OIEHKHA (EHOTHIa TOTOMCTBA M OTOOp IO
reHoTuny ¢ nomoiupto ananuza J{HK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeNeKIMOHHOW paboThl. PagmanuoHHbli U
XUMHUYECKUM MyTareHe3 KaK MCTOYHUK MyTalluil Yy KyJIbTYpHBIX (OpPM OpPTraHU3MOB.
Hcnonp30BaHWe TEHOMHOTO pENAKTUPOBaHMS M MeToAoB pekomMOuHaHTHbIX JIHK mus
MOJTYYEHHS UCXOAHOTO MaTepralia sl CENEKIUH.

[lonyuyenne mnonumuounoB. BHyTpuBugoBas rubpuausanus. biauzkopoacTBeHHOE
CKpelyBaHue, Wik UHOpuauHT. HepoacTBeHHOEe CKpelirBaHue, Win ayropuausr. ['eteposuc u
ero mnpuuuHbl. lMcmnonb3oBanue rereposuca B cenekiuu. OtnanéHHas TUOpUAM3aLUAL.
[Ipeononenue Oecriogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMKEHMSI CENEKLUHUU pacTeHUd u
KUBOTHBIX. «3€1EHAs PeGOIOYULY.

CoxpaHeHHe U HM3Y4YEHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PAaCTEHUN M MX AUKUX
poauyeil s co3JaHusl HOBBIX COPTOB U TMOPUIIOB CENIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue u ynpaeieHue 2eHemuyeckuMi pecypcamii celbCKOX03AUCTEEHHbIX U NPOMbICI06bIX
JHICUBOMHBIX 8 YETAX YIYUUEHUS CYUeCmBYIOUUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ npUMeHeHUueM COBPEMEHHbIX MemMO008 HAYYHLIX UCCIe008AHUL, Nepe00sbIX uoell u
NepCneKmueHbIX MexHOI02UI.

JdemMoHcTpauuu

Hoprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. I1. JIykpsanenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.
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Tabmauibl u cxembl: «L[eHTpBI MPOUCXOKICHUS U MHOTO0Opa3Hs KyJIbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIECICTBEHHOW HM3MEHUYMBOCTHY», «METOIbI CEIEKIINNY,
«Otnanéunas rudpuanzanus», «MyTareHes3y.

JlabopaTopHas padora «/3ydeHHe cOpPTOB KyJbTYPHBIX PACTEHUM U IOPOJ AOMALIHUX
KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHne METO0OB CEIEKIIUN PACTEHUI».
IIpakTuyeckasi padora «lIpuBuBKa pacTeHUII».

Ikckypenst «KOCHOBHBIE METOJbl U JIOCTHIKEHUS CEJIEKLUU PAaCTEHUM M JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIHBITATENbHbBIM Yy4acTOK, B TEIJIMYHOE
XO03SICTBO, B JIADOPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA).

Tema 16. BUOTEeXHOJIOIUA U CHHTETHYECKAs OHOJIOrHA

OOBbeKTHI, HCNOJIb3yeMble B OMOTEXHOJOIMM, — KJIETOYHbIE M TKaHEBbIE KYJBTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaJuluOoHHAss OUOTEXHOJIOTHA: XJIeOOIEeUeHHE,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOJIYKTOB, BUHOAEINE. MukpoOuosorudeckuit cuute3. O0BbEKTHI
MHUKPOOHOIOTHYECKUX TeXHOMOTHi. [Ipon3BoAcTBO Oesika, aMHHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHOJNOTMM M HMHCTPYMEHTOB  LIEJICHAIIPaBICHHOTO WU3MEHEHUS U
KOHCTPYUPOBAHHUS T€HOMOB C II€JIbIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB, COJEPKAILNX
HE BCTpeYaroIuecs B IPUPoae OMOCUHTETUYECKUE Ty TH.

Kinerounas mnxenepus. MeToapl KyapTypbl KJIETOK M TKaHEW PaCTEHUN U >KMBOTHBIX.
Kprnobanku. Comarnueckass rudpuauzanuss U comMatudyeckuii smOpuoreHes. lcmonb3oBaHue
TalIONIoB B CEIIEKIMH PacTeHUM. [lonyyenue MOHOKNIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKNOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 Meouyure. VICKycCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMS SIMIEKIETOK W KIOHMPOBAaHUE MXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KJIETOK. Texnonocuu 0300po6neHuss, KyIbMUSUPOBAHUs U MUKPOKIOHANbHO20 PA3MHONICEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpOMOCOMHas U T€HHasl UHKeHepUs. FICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYMPOBAHHE
pexombunanTHbIX JIHK. Co30anue mpanceennvix opeanuzmog. JIOCTHXKEHHS] U TEPCIEKTHBBI
XpPOMOCOMHOM M TE€HHOW HH)XEHEpUH. OKOJIOTMYECKHEe M JTUYECKHE MpoOIeMbl T€HHOU
WHKEHEPUH.

Menunuackue  OuorexHosoruu. IloctreHomuas mmdpoBas wMemunmHa.  [I1P-
JTUArHOCTHKA. MeTaOoIOMHBIN aHaiu3, TeHOIEHTPUYECKH aHalu3 MpOoTeoMa ueloBeKa s
OIICHKHU COCTOSIHHSI €T0 3710pOBbsl. VICIONb30BaHke CTBOIOBBIX KJIETOK. TapreTHas Teparus paka.
3D-6uounkenepust ansi pa3paboTku (yHIaMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3MaHMS KOMIUICKCHBIX TKaHEW COYETAaHHEM TEXHOJIOTHA TPEXMEPHOTO OWONPHUHTHHTA U
ckaddonaunra 175 penieHus 3a1a4 NepCoOHATN3UPOBAHHON MEIUIIUHEI.

Co3naHne BEKTOPHBIX BaKIMH C IIeNbI0 OOecreueHUs] KOMOMHUPOBAHHOM 3alUTHI OT
B030ynuteneit OPBU, ycraHoBiieHHEe MOJIEKYJISpHBIX MeXaHu3MoB (yHkimonupoBanus PHK-

COZCPpIKAINX BUPYCOB, BbI3bIBAIOIINX 0c000 omacHbIe 3a00JIEBaHUS YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpauuu
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Tabauielt ~ w  cxemsbl: «lcnonp30BaHne  MUKPOOPTraHU3MOB B IPOMBILUIEHHOM
pou3BOJCTBEY, «KileTounas nunxenepus», «I'eHHass HHKEHEPUSI».

JlabopaTopHasi padora «/3yuenne 00beKTOB OMOTEXHOIOTHI.
IpakTuyeckasi padora «llonmyyeHne MOJIOYHOKUCIBIX IPOTYKTOBY.

Ikckypeust «bHOTEXHOIOTUS — BakKHEHIIash MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTRO)Y.

11 KJIACC
Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHNA B OMOJIOTHH

OpomonmonHas teopust Y. Jlapuna. Ilpeanocbuiku BO3HMKHOBEHHS JIapBUHU3MA.
JKu3sb n HayuHas nearenpHocTh Y. JlapBuHa.

JBwxkymue cuibl sBomonuu  BuAoB 1o Y. JlapBuHy (BbICOKass HHTEHCHUBHOCTD
Pa3MHOKEHHSI OpPTraHMW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTh, OOph0a 3a CyIIEeCTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretuueckod Tteopuu osBomonuu (CTD). HelitpanbHas Teopus
sBomonu. COBpeMEHHash 3BOJIOLMOHHAs OuONOrus. 3HAU€HHE OSBOJIOLMOHHOW TEOpPUH B
(GhOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JdemMoHcTpanuu

Hoptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. HapsuH, C. C. YUerBepukos, W. 1. llImansraysen, JJx. Xongein, /. K. benses.

Tabnuuer u cxemsl: «Cuctema xuBoil mpupos! (o K. JIunuero)», «JlecTHUIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHUS MNPUCHOCOONEHUH Yy pacTeHUd u
#*UBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyra nyremectBus Y. lapBuna», «Haxonku
Y. lapBunay», «Dopmbl 60pbOBl 3a cymiecTBoBaHuEe», «llopoabl romybei», «MHoroobpasue
KYJIBTYPHBIX (popM KamycTel», «[lopoabl jOMaIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOIIEHHS MABIKYUIMX CHJI 3BOMOLUN», «OCHOBHBIE
MTOJIOKEHUSI CHHTETUYECKON TEOPHUH IBOJIIOLIAN.

Tema 2. MukposBosonust 4 eé pe3yjabTaThl

[Momymnsimust Kak »JeMeHTapHas elIuHula SBOMOINH. COBpeMEHHBIE METOIbl OIEHKU
TEHETUYECKOTO pa3HO0Opa3us U CTPYKTYphI omysaiuil. I3MeHeHune reHo(hoH/1a MOMYJISIIHA KaK
DIIEMEHTAPHOE DJBOJIOIMOHHOE SIBIICHWE. 3aKOH TeHeTHYeckoro paBHoBecus JIx. Xapaw,
B. BaiinGepra.

OneMeHTapHble (DAKTOPHl (IBMXKYIIME CHIIBI) SBOJIIOUMU. MYyTallMOHHBIM TpoIliecc.
KomOuHatuBHass m3MeHUMBOCTh. [[peiid) reHOB — ciydailHble HEHANpPaBJICHHBIC W3MEHEHUS
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yacToT aieneil B momyisnusx. Oddekr ocHoBatens. dpgexm Oymviiouno2o 2oprviuiKa.
CHudiceHue 2enemuuecko2o paznoobpasus: npudunsl u cireocmeus. Illposenenue >¢pghexma
Opeugha 2cenoé 6 Oonbwiux u Manvix nonyaayuax. Murpauuu. M300sM0us  MOMYIISIIUNA:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBennblii oTOOp — HampaBistomuii ¢Gaxkrop sBosonur. POpPMBI €CTECTBEHHOT'O
or0opa: NBMXKYIIMK, CTaOWIM3HUPYIONIMHA, pa3phiBatOmUil (qu3pynTuBHbI). [lonoBoit oTdop.
Bo3HHMKHOBEHHE 1 3BOJIIOIHS COLUAIBHOTO MOBEACHUS KUBOTHBIX.

ITprucnocoOaeHHOCTh OPraHU3MOB KakK pe3ylbTaT MHUKPOABOJIIOLMHU. BO3HHMKHOBEHME
npucnocoOieHuii y opranu3zmMoB. Apomopdo3ssl u ununoaganrtaun. [Ipumepsr npucrnocodaeHuit
y OpraHu3MoB: Mopdosorndyeckue, QU3HOIOrHYECKHE, OWOXUMHUYECKUE, IOBEICHUYECKHE.
OTHOCUTENBHOCTD MPHCIIOCOOIEHHOCTU OPraHU3MOB.

Bun, ero xpurepun u crpykrypa. BumoobpazoBanue Kak pe3yiabTaT MHKPOAIBOIIOIHH.
Wzomsiust — kimoueBoil  pakTop BUAooOpazoBanus. Ilyth u cmocoObl BUA000pa30BaHUS:
ajonarpuieckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumnonanzauus, rudpuauzanus). JJuTeIbHOCTh 3BOIIOIMOHHBIX IIPOL[ECCOB.

MexaHu3mMbl (OPMHUPOBAHUS OHOIOTUIECKOTO pa3HO00pa3usl.

Ponp 3BOMIOLMOHHON OHOJOTMM B pa3pabOTKE HAYYHBIX METOJOB COXPAaHEHUs
O6unopa3znooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3MbI
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM M CITIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanuu
Ioprpetsl: C. C. YeTBepuxos, O. Maiip.

Tabmuuel u cxembl: «MyTalMOHHas M3MEHYMBOCTBY, «llomynsuoHHast CTpyKTypa
Buga», «Cxema mposiBIeHUs 3akoHa Xapau—BaitHOepra», «/IBmxyiue CuiIbl 3BOJIOLUNY,
«DKOJIOTHYECKasT H30JSIIMs MONyJsIuMid ceBaHCKoM dopenn», «['eorpaduueckas H3OIALMA
JIMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHUIIBI Aaypckoil», «[lomysimoHHbIe BOIHBI YUCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCTBUA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «OKuBspie HCKOIIaeMBIE»,
«IlokpOBHUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka KUBOTHBIXY,
«®Du3nonoruyeckue agantauuny, «I[IpucnocodbsIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadpmyeckoe BHIOOOpa3oBaHME TpPEX  BUJOB  JIAHABIIIEHY,
«DKOJIOTHYECKOe BMJI000pa3oBaHMe BHUJOB CHHUI, «[lomumionasl pactenuit», «KamycTHo-
peneyHbIid THOPHUIY.

ObopynoBanue: repdapuy pacTEHUH, KOJJIEKIIMA HACEKOMBIX, dydena MTHUIl U 3Bepel ¢
pUMepaMHu pa3iNYHbIX MPUCIOCOOJIEHNH, yydyena NTHUI] U 3Bepe pasHbIX BHJIOB, repbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3TMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BpIsiBIeHHE H3MEHYMBOCTH y 0COOEH OJTHOT'O BUAAY.

JlaGoparopuasi pa6ora «[IpucriocoOneHust OpraHM3MOB M HMX OTHOCHUTEIIbHAsS
[EIeCO00PA3ZHOCTHY.

JlaGopaTopHasi padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
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Tema 3. Makpo3BoJIoIIHS U €€ pe3yJibTaThl

Meroabsl u3ydeHHsT MaKpOlIBOMIOIMHU. [laseoHTONOrMYecKne METOAbl  H3Y4YECHHS
sBommonuu. [lepexonnsie popmbl U GprioreHeTHYecKre psabl OpraHUu3MOB.

buoreorpaduueckue meroabl wuzydeHus osBomonuu. CpaBHeHue ¢aopsl U (ayHbl
MaTEPUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMin. BUIbI-OHIEMUKH U PETTUKTHI.

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHE METObI U3yYCHHS HBOJIOIHH.
I'eneTyeckue MeEXaHU3Mbl JBOJIIOLIMHA OHTOTE€HE3a M IOSBICHUS JBOJIIOLMOHHBIX HOBILIECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONIEKyISIPHO-
TreHEeTHYeCKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  M3YUCHHs  HBOJIOIUH.
I"'omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XpOMOCOMHLIe MyTalluu U 5BOJIFOHA 'CHOMOB.

OO0mue 3aKkOHOMEpPHOCTH  (mpaBuia)  JBOMOUUU. [lpunyun  cmeHvl  QYHKYuULL.
HeobpaTumocTs 3BoOIONNMK. ATaniTUBHAS paauaius. HepaBHOMEpHOCTH TEMITOB 3BOJIOIUH.

JdemMoHcTpauuu

Hoptpetsl: K. M. bap, A. O. KoBaneckuii, @. Mroiuiep, O. ['ekkensb.

Tabauiel v cxembl: «DUTOTEHETUUECKUH P JTOMIAINY», «APXEONTEPUKCY, «3BEPO3yObIe
sepb», «Creronedans», «Puanoduren, «CeMeHHBIE TAaOPOTHHUKWNY, «broreorpaduueckue
30HBI 3emnmn», «Jlpelip koHTHHEHTOB», «PenukTe», «HawanmpHble cTaguu SMOPHOHATBHOTO
paSBI/ITI/ISI ITIO3BOHOYHBIX KHUBOTHBIX), «FOMOJ’IOFI/ILIHBIC n AHAJIOTUYHBIC OpFaHBI»,
«PynumeHTBI», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YeloBeKa M IIMMMaH3e», «[ IaBHbIE
HaIpaBJIECHUs IBOTIOIUNY, «O0IIHE 3aKOHOMEPHOCTH SBOJIIOIIHI.

O6opynoBaHue: KOJUIEKIUH, TrepOapuu, MYJSDKH HCKONMAeMbIX OCTaTKOB OPraHU3MOB,
MYJIIKU TOMOJIOTHYHBIX, aHAJIOTMYHBIX, PYAUMCHTAPHBIX OPraHOB W aTaBU3MOB, KOJUICKIHWH
HACEKOMBIX.

Tema 4. IIponcxoxknenne u pa3BuTHE JKM3HH HA 3emiie

HayuHble TrumoTessl MPOUCXOXKIEHHUS XH3HM Ha 3emie. AOuWOreHe3 M NaHCIEPMUS.
JloHayuHble TpPEICTaBICHUSI O 3apOXKICHUU >KU3HU (KpealuoHu3M). ['mmore3a mOCTOSHHOTO
camMo3apOo>KJIeHUs KU3HU U e€ onpoBepkeHue onsitamu @. Peau, JI. Cnayutannanmy, JI. [Tacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHblE 3Tambl HeopraHnuyeckoil sBomonuu. Ilnanerapnas (reosoruueckas)
sBOMIOLIMS. XHMMHMUYECKas »HBOJIOLUS. AOHOTeHHBIH CHHTE3 OpPraHWYECKUX BEUIECTB U3
Heoprannueckux. Omeir C. Mumnepa u I'. FOpu. OOpa3oBanue moaMMepoB M3 MOHOMEPOB.
Koanepsarnas rumoreza A. W. Onapuna, rumore3a mnepBuyHoro OymnboHa Jk. XomnzaeitHa,
reHetuueckas rumnotesa ['. Ménnepa. Pu6osumsl (T. Yek) u runoteza «mupa PHK» V. 'unbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

HUcropus 3emumn u metonapl e€ wu3ydeHHs. lckomaemble OpraHWYeCKHe OCTaTKH.

l'eoxpononoruss u e€ wMeronsl. OTHOCUTENbHAasE ¥ a0COJIOTHAs  T'E€OXPOHOJIOTHA.
['eoxpoHoOrMUecKast mKasa: 30Hbl, IPbl, IEPUObI, FTTOXH.
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HauanbHble sTansl opraHndeckoil spomonnu. IlosBieHne 1 3BOMIOLKS NEPBBIX KIIETOK.
Opomonuss Metabonu3Mma. Bo3HukHOBeHHMe mnepBbIX 3kocucTeM. CoBpeMEeHHblE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. CtpomaronuThl. llpokapuoTel u
9YKapHOTHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBONIOIMOHHOE MPOUCXOKICHIUE BHUPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX  TpPYMIl
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BONIOLMU BBICHIMX pacTeHui. OCHOBHbIE apoMOP(O3bl pacTEeHUl.
Beixon pacrenuit Ha cymy. IlosBineHue CHOpPOBBIX pacTEHHUH W 3aBOEBAHME MMM CYILH.
CemeHnHbIe pacTeHus. [IponcxokaeHne IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(}o3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIe. DBOIIOIUS TO3BOHOYHBIX. [Iponcxoxacane aMpuOuil M penTHIIHN.
[Tpoucxoxaenue miekonurawmux U ntull. [lpunHnun kiarodeBoro apomopdosa. OcBoeHHe
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Bute xu3HM Ha 3emiie MO 3paM U IEpUOJaM: apxeil, MpoTepo3oi, Majieo30H,
Me3030H, KaltHo30#. O0Ias XapakTepuCcTUKa KJIMMaTa U TeojIorH4ecKux mnpoueccos. [losBieHne
U PaCIBET XapaKTEPHBIX OPraHU3MOB. YTIIe0Opa30BaHUE: €ro YCIOBHS M BIMSHUE HA Ta30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUPAaHUSI — 3KOJOIMUECKHE KPU3UCHI mpouuioro. Ilpuyunel u cieactBus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIH 3KOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. IIpobiema

coxpaHeHHs 6Mopa3HooOpa3us Ha 3emiie.

COBpeMeHHaH CUCTCMaA OpPraHUYCCKOro Mupa. HpI/IHLII/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpTraHHu3MOB.
OCHOBHBIC CHUCTEMAaTHUUYSCKHUE rpyIimbl OPpraHu3MoB.

JdemoncTpanuu

Hoptpeter: @. Penu, JI. Cnannannanu, JI. [lacrep, M. . MeunukoB, A. W. Onapum,
Jx. Xonpeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabauie! u cxembl: «Cxema onbita @. Peqny, «Cxema onbita JI. Ilactepa no usyuenuto
caMo3apoJeHus knu3Hw», «Cxema omnbita C. Mumnepa, I'. FOpu», «Otanel HeopraHndecKkou
’BOMIIOLIMNY, «['eoXpoHonoruueckas mkana», «HadampHble 3Tanbl OpraHUYEeCKONW SBOJIIOLMNY,
«Cxema o00pa3zoBaHUSl JYKapuOT MyTéM cuMOuoreHesa», «Cucrema 3>KUBOH MPUPOJIBIY,
«Ctpoenue Bupyca», «ApoMopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpPOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukn», «l 0N0ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS HKUBOTHOI'O MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«UYneHucToHorue», «PbIOBIY, «3EMHOBOHBIEY, «IIpecmpikaroniuecs», «IItuuem,
«Muekonmrarone», «Pa3BuTue IKM3HM B apXxeWckou apey», «Pa3BuTHe KH3HU B
MPOTEPO3OMCKON 3pe», «Pa3BUTHE KHU3HU B TNAJCO30MCKOM dpey», «Pa3BuTHE KU3HU B
ME3030MCKON 7pe», «Pa3BuTme XKU3HM B KaillHO30MCKOM »5pe», «CoBpeMeHHas cHucTema
OpPraHMYECKOTO MUPA».

Oo6opynoBanue: repOapu  PacTeHU PA3THYHBIX OTIENOB, KOJIICKIMU HACEKOMBIX,
BJI&KHBIC IIpENaparbl XUBOTHBIX, PAKOBUHBI MOJUIOCKOB, KOJUIEKI[UM HIVIOKOXHUX, CKEJIEThI
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MO3BOHOYHBIX JKUBOTHBIX, 4Yydcljla NTHUIL U 3Bepel71, KOJUICKIINH OKaMeHeHOCTCﬁ, ITOJIC3HBIX
HCKOIIACMBbIX, MYJIIXKH OPTraHUYCCKUX OCTATKOB OPIraHU3MOB.

BupryanabHas Jja6opatopHasi padora «MonenupoBanue onsiToB Muiuepa—tOpu 1o
W3YYCHUIO a0MOTEHHOTO CHHTE3a OPTraHMYECKUX COSAMHCHUN B TIEPBUYHON aTMocdepe.

JlabopaTtopHasi pa6ora «/I3ydeHre ¥ ONHMCAHME MCKOIAEMBIX OCTaTKOB JPEBHUX
OpPIraHU3MOBY.

IpakTnyeckass padora «/3ydeHne o0COOEHHOCTEH CTPOEHUS PACTEHHM pa3HbIX
OTJICIIOBY.

IIpakTnyeckass  padora «M3yueHue  ocoOeHHOCTEH  CTPOCHHUA  MO3BOHOYHBIX
JKUBOTHBIX)».

Tema S. IIpoucxokaeHue 4yei0BeKa — AaHTPONOreHe3
Pazgensl u 3amaun antponosioruu. MeTobsl aHTPOIIOIOTHH.

CraHOoBJIEHHE NPEACTABICHUN O IPOMCXOXKICHUU 4YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxoncTtBo uenoBeka € KUBOTHBIMH. (CHCTEMaTH4eCKOE IIOJIOKEHHE YEJIOBEKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIHHO-MOp(]OIOrHuecKue,
IMOPHUOJIOTHYECKUE, (U3HOIOTO-OMOXUMHUYECKHe, MOBeACHUeCKne. OTIMYUs dYeloBeKa OT
JKUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE TOJI0BHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  (pakTopel) aHTpoNoOreHe3a: OWOJIOTMYECKUE,  COL[MAJIbHBIE.
CooTHo1ieHre OMOJIOrHYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoBHbIE CTaIUM aHTpoOIIOreHe3a. PaHHMe yernoBekooOpazHble 00e3bsHbI (IPOKOHCYJIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKUA —
JIBYHOTHE TMPEIKU JroAei. YeloBeK yMelbli, MEepBble U3TOTOBICHHUS Opynuil Tpyna. YenoBek
MPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenosek reinenbOeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeJIOBEeKa pa3yMHOTr0. YenoBeK HeaH1epTalbCKUn
KaK BUJ JIIOJEH XOJOJHOTO KiIMMarta. YenoBeK pa3yMHbI COBPEMEHHOTO THUIA, JEHHCOBCKUUI
YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenaMu Adpuku. [laneoreHeTnka u majeoreHOMHUKa.

DBOJIOIUS COBPEMEHHOIO 4YenoBeKa. EcTecTBeHHBIM OTOOp B MOMYNSANMIX YeIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusM. IlonyasiroHHbIE BONHBL, Apeii() reHoB, MUTpaLus U
«3((eKT ocHOBATENS» B MOMYJISIIUAX COBPEMEHHOI'O YEI0BEKa.

Yenoseueckue pachl. [lonstue o pace. bonbiue pacel: eBponeouHas (eBpaszuiickas),
aBCTpaJIO-HETpOUHAs (PKBATOpHUAJIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepuKaHCcKas). Bpems u
IyTH paccelieHuss 4YeloBeKa Mo IiaHere. EauHCTBO  uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSM
OKpyKartomien cpensl. Biausuue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(bU3HOJIOTHIO YeTOBEeKa.

MexauciuranHapable  MeToabl B (u3nyeckor (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
3BOHIOLII/IOHHa$I AHTPOIIOJIOTHA )41 MaJICOAHTPOIIOJIOTHUA YCIOBCUCCKUX HOHyHHHHﬁ.
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BI/IOCOHI/IaJIBHBIG HUCCICIJ0BaHUA IpUpoAbI YCJIO0BCKaA. I/ICCJICIIOBaHI/IC KO3BOJIIOIIMH
OMOJIOTMYECKOT0 U COLMAJIbBHOI'O B YCJIOBEKE.

JdemoHcTpaumuu
Hoptpetst: Y. Hdapsun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumos.

Tabmumbl ¥ cxeMbl: «MeToabl  aHTpomoJioTuH», «[OJJOBHOM MO3r  YeloBEeKay,
«YenoBekooOpaszHble 00€3bsHBI», «CKENeT YeIOBeKa W CKENeT MUMIaH3e», «PyaTuMeHThl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI AHTPOIOreHe3a», «IJBOJIOIMOHHOE JIPEBO UEJIOBEKAY,
«ABcTpasionutek», «HYemoBek ymenblit», «HenoBek mpaMOXoasuuiy, «/IeHMCOBCKUN 4eI0BeK»
«Heanpaepraneup», «KpomanboHIbl, «lIpeaku dyenoBeka», «ITallbl BOJIOINUN UYETOBEKAY,
«Pacel yenoBeka.

O6opyaoBaHue: MYJISKA OKAMEHEJIOCTEeH, MPEeIMETOB MaTepruaibHOU KyJIbTYphl MPEIKOB
4enoBeka, penpoaykiuu (pororpadum) KapTHH ¢ MHQPOJOTHUYCCKUMHU H  OMOICHCKUMU
CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaXOIOK MCKOMAEMbIX OCTaTKOB YeNlOBEKa,
CKEJIET YEJIOBEKa, MOJIEb Yepera 4esloBeKa M ueperna LIMMIAaH3€, MOJENb KHCTU YeJOBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOpca MPEIKOB YeIOBEKa.

JlabopaTopHnasi pa6ora «/3yueHne OCOOCHHOCTEH CTpPOEHHUSI CKeleTa YeloBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTuyeckasi padora «l3yueHue HKOJIOTMYECKUX aJanTaluil 4eI0BEKay.

Tema 6. DJxomormss — Hayka O B3aHMOOTHOIICHHSIX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kalouel cpeaoi

3apoxxaeHue U pa3BuTHEe dKonoruu B Tpyaax A. ['ym6onpara, K. @.Pynee, H.
A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. Csizb
AKOJIOTHU C APYTUMH HayKaMH.

Metonapl 3xonoruu. IloneBsie HaOMOAEHNUS. DKCIIEPUMEHTHI B SKOJIOTHH: MPUPOIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHue KOJIOTMYECKUX 3HAHWM JUIS 4YelIoBeKa. DKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4eloBeYecTBa € MNpuponod. POpMHpPOBAHHE SKOJOTHYECKOW KYJIbTYphl M
HKOJIOTUYECKON I'PAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

Ioptpetst: A. 'ym6onpaT, K. @. Pynee, H. A. CeBeproB, DO. 'ekkens, A. Tencnu, B.
H. Cykaués.

Tabauiet u cxembl: «Pa3aens skonorum», «MeToabl dkoaoruny, «CxemMa MOHUTOPHHTA
OKPYKaIOIIEeH Cpeb».

JlaGopaTopHas padora «/3ydeHne METO0B YKOJIOTHYECKUX HCCIIETOBAHUI.
Tema 7. Opranusmsl u cpea o0UTAHUSA
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Okonorndeckue (GakToppl M 3aKOHOMEpHOCTH WX JedctBus.  Kiaccudukamms
9KOJIOTHYECKUX  (pakTOpoB:  abuoTHuYecKHWe, OWOTHYECKHEe, aHTporloreHHele.  OOmue
3aKOHOMEPHOCTH JAEUCTBHs dKoyoruueckux (akropos. IlpaBuno munumyma (K. Hlnpenrens,
10. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotndeckue paktopsl. CBET Kak 3KoJIOru4YecKkuil pakTop. [lelicTBUE pa3HBIX yU4aCTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. JKOJIOTMUECKHE TPYMNIbl PACTEHUM M KUBOTHBIX IO
OTHOLICHUIO K cBeTy. CUrHanpHas posib cBera. doTonepruoausm.

Temnepatypa kak skonoruyeckuil Qaxrtop. [eiicTBue TemmepaTrypbl Ha OPIraHU3MBIL.
[TolKuI0TEpMHBIE U TOMOHOTEPMHBIE OPIraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxxaocTs kak 3xonorndeckuit gakxrop. IIpucnocobieHust pacTeHU K MOAIEPKAHUIO
BogHOTO Oananca. Kiaccupukanus pacTeHHid 1O OTHOIICHHWIO K Boje. [IpucmocobieHust
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMA.

Cpenpl oOuTaHHs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs, TNyOMHHAS
MOAMOYBEHHAs, BHYTpUOpPraHU3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOuTaHus
opranu3moB. [IpucnocobiaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckue PUTMEIL. Bremnne un BHYTPCHHHUC PUTMBI. CYTO‘IHLIG U TOAUYHBIC
PUTMBIL. HpI/ICHOCO6JICHHOCTI> OpraHnu3MoOB K CE30HHBIM U3MCHCHUAM yCJIOBI/If/'I JKH3HHU.

XKuznennsie ¢popmbl oprann3moB. [lonstue o xuzHeHHOH (hopme. JXKu3HeHHBIE (OPMBI
pacTeHuil: JepeBbs, KyCTapHUKH, KyCTAPHUYKH, MHOTOJICTHHE TpaBbl, OJHOJICTHHE TpPAaBHI.
KuzneHusle (GOpPMBI KUBOTHBIX: THAPOOMOHTHI, TE€OOMOHTBI, a’3pOOHOHTHL. (OcOoOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue Qakropel. Buapl OMOTHYECKMX  B3aUMOJEHCTBUN: KOHKYPEHLUS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaau3M, KOMMEHCATU3M
(kBapTHpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckne  B3zaumMoneHCTBUS  (TONMHYECKHUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JdemMoHcTpanuu

Tabnuibl U cxembl: « IKoJIoTHUecKre (GakTopbD», «CBETOBOUM CIEKTP», « IKOJOTUUECKHE
TPYIIIbI )KUBOTHBIX IO OTHOLICHUIO K CBETY», ((TCHJ'IOKpOBHI)Ie JKHBOTHBIC)), ((XOJ'IO}IHOKpOBHBIe
JKUBOTHBIEY», «DU3NOIOTUYECKUE aTanTallHi >XKUBOTHBIX», «Cpeapl OOMTaHHS OpPTaHU3MOBY,
«buonoruyeckue putMb», «KusHeHHsle GopMbl pacTeHui», « KuzHeHHbIe POPMBI )KUBOTHBIXY,
«JKocHucTeMa MIHMPOKOIUCTBEHHOTO Jieca», «IKOCHCTEMa XBOMHOro yeca», «llenmu nutanus»,
«XumangectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanmzmy.

Ob6opynoBanue: repOapuu pacTeHUl U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIMSHHUIO
pPa3IMYHBIX ~ JKOJIOTUYECKUX  (aKTOpPOB, TepOapuM  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTteHus, repOapuu ¥ KOJUIEKLIUH TEMJIOJIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTOWYHMBBIX
pacTeHuid, uyuyeiaa NTUL M 3Beped, repOapuu pacTeHUN, OTHOCSIIUXCS K TUTpoUTaM,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYINN, KOJUIEKIUH HKUBOTHBIX,
oOHuTaOIMX B pasHbIX Cpelax, repOapuy M KOJUIEKIIMU PacTEHUI U KUBOTHBIX, 00JIaJar0LINX
4epTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HH, TepOapuu u
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KOJIJICKIIUN paCTCHI/Iﬁ U JKMBOTHBIX PA3JIMYHBIX KU3HCHHBIX (bOpM, KOJUICKIIUKU KHUBOTHBIX,
Y4aCTBYHOIIUX B PA3JIMYHBIX OMOTHYECKHUX BSaHMOﬂCﬁCTBHﬂX.

JladopaTopHasi paboTa «BrisiBieHre NpUCIOCOOIEHUI OPraHU3MOB K BIIUSHUIO CBETaY.

JlabopaTopHasi pa6ora «BbisiBieHHEe NPUCIOCOOJICHUI OpPraHM3MOB K  BIIMSHUIO
TEeMIIEpaTyphbI».

JlaGopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTHM DPACTEHHH W3 pa3HBIX MeECT
oOuTaHUY.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMA

DKOJIOrM4ecKre XapakTepuCTUKH nonyisuuu. [lomymsaus kak Ouonoruyeckas cUCTeMa.
Ponbp HeogHOpogHOCTH cpenbl, Qu3ndeckux OapbepoB UM OCOOCHHOCTEH OHOJIOTHMH BUIOB B
(OopMHUPOBAHNUU IPOCTPAHCTBEHHOM CTPYKTYpbI OMyJALui. OCHOBHbIE OKA3aTENN MOMYIISIIUU:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pPACTHAs U IOJIOBAsl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTb, MUTPALIUSL.

DKkoJyiornuueckasi CTpykTypa nonyisiuu. OleHKa YHCICHHOCTH MOonynsnuu. JluHamuka
NoNyJsIUU U €€ perynsius. buornueckuil moTeHMan nonyasiuuu. MoienupoBaHue TUHAMUKI
nonyisiuuu. Kpusble pocra uyucnenHoctd nonyisauud. Kpusbele BbDKHMBaHMS. Perymsnus
YUCIICHHOCTH TOMYJISAIMMA: POJb (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCANIMX OT IUIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (r- u K-crparerun).

[TonstTre 00 »Komoruyeckoil Humie Bujaa. Mectoobutanue. MHOTOMEpHasT MOJETb
skosiornyeckord Humm k.M. Xarunacona. Pazmepsl skomorndyeckor HUIM. [loTeHnmansHas u
peanu30BaHHAs HULLIY.

Bun kak cucrema momynsuuid. Apeansl BHIOB. BuAbl W WX JKU3HEHHBIE CTPATETHH.
DKOJIOTUUECKUE DKBUBAJIEHTEHI.

3aKOHOMEpPHOCTH TIOBEIEHUS W MWrpalluid >KUBOTHBIX. buojormyeckue WHBa3Uu
Yy’KEPOJHBIX BUJIOB.

JdemMoHcTpanuu

Ioptper: Ix. . XaT4nHCOH.

Tabauist " CXEMBI: «DKOJIOTHYECKUE XapaKTePUCTHKU MOMYJISILIUM,
«IIpocTpaHCTBEHHass CTPyKTypa MNONyJSUW», «Bo3pacTHble NOUpaMuAbBl  MOMYJSLHANY,

«CKOpOCTh  3acelieHusi TOBEPXHOCTH 3eMJIM  pa3Iu4yHbIMM  OpranusMamu», «Mojaenb
skosiorndyeckor Hummu Jx. M. XatanHcoHay.

ObopynoBanue: repoapun paCTeHUN, KOJUIEKITUN KUBOTHBIX.

JladopaTopuasi padota «[IpucrnocoOieHust ceMsH paCTeHUN K pacCeCHUIO».
Tema 9. Jkos10rusi co001IECTB. IKOJOTHUECCKUE CUCTEMBI.
CoobmiecTBa oprann3MoB. buorieHo3 u ero cTpykrypa. CBs3u MeXIy OpraHM3MaMu B

OHOILIEHO3E.
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Oxocuctema Kak oTkpbiTas cuctema (A. [x. Tenciu). DyHKIMOHANIBHBIE OJOKH
OpPraHU3MOB B IKOCHUCTEME: IMPOIYICHTHI, KOHCYMEHTBI, PeAYIeHThl. Tpoduveckue ypOBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue OI0KK dKocucTeM. [10UBBI U WIIBI B 9KOCHCTEMAaX.
KpyroBopot BeliecTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OCHOBHBIE TIOKa3aTelad »dKOCHCTeMBI. buomacca wu MMPOAYKIIHA. DKOJIOTHYECKHE
nmupamMuabl YUCCII, OnoMaccel u OHCPTHHU.

Hunamuxa IKOCUCTEM. Kamacmpogpuueckue nepecmpouiKu.
Dnyxmyayuu. HaripaBJieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYyKIecCHH. [lepBHUYHbBIC U
BTOPUYHBIE CYKLIECCUM M HUX NPUYUHBL. AHTPOIIOI€HHbIE BO3JCHCTBUS Ha CYKLIECCHUHU.
KiumakcHoe coo0OmecTBo. bropaznooOpasue u MOJHOTa KPYroBOpOTa BEIECTB — OCHOBA
YCTOHYHBOCTH COOOIIIECTB.

[TpupoaHbIE SKOCUCTEMBI. DKOCUCmeEMbl 03D U peK. DKocucmemvl MOpell U OKeaHO8.
Ixocucmemvl MyHOp, 1€c08, cmenetl, NyCMmbvlHb.

AHTpPOIIOTEHHBIE AKOCUCTEMBI. ArposkocucreMma. ArpoueHo3. Pazmuuus Mexay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH S3KOCHUCTEMAaMHU.

VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢uopa u dayHa.
CunaHTpOomM3amusi TropoAckoil  (ayHel. buomormdeckoe W  XO3SHCTBEHHOE 3HAYCHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3akOHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBUH  OpPraHU3MOB B
IKOCcUCTeMaX. Porb  kackaonozo aggekma u 6ud08-30udpukamopos (Kiouegvix 6udos) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIMIECTB MEXKAY CMEXKHBIMU
HKOCHCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, TMOMYJSALUUNA M SKOCHCTEM B  YCIOBHAX
€CTECTBEHHBIX M AHTPOIIOTE€HHBIX BO3ACHCTBUN.

Mexanuzmvl  8030eticmeus  3a2pA3HEeHUll  pAsHbIX MUN08 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToqoI0russ MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.

JdemoncTpanuu
Hoptper: A. Ix. Tencnu.

Tabmuue! u cxembl: «CTpykTypa OuoLeHO03a», «DKOCUCTEMA IIUPOKOINCTBEHHOT'O JIECay,
«9KocuCcTeMa XBOWHOTO Jiecay, «DyHKIMOHAIbHBIE TIPYNNbl OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucteMey», «llenn mnuTanus (macTOuiIHasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa Yucen», « IKOJIIOTHYECKas MupamMuia OMoMacch», «KOJIOTHIecKas
nupamuaa sHeprun», «OOpazoBaHue Oosota», «llepBuunas cykueccus», «BoccraHoBieHne
Jeca Iociie Mnoxapa», «IKOCHUCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BeIIECTB M IOTOK
SHEpruu B arporeHose», «IIpumepsl ypOoskocucTem».

ObopynoBanue: repdapuy pacTeHUM, KOJJIEKIIMA HACEKOMBIX, Yyderna TMTHIl U 3BEpew,
repOapuu KylIbTypHBIX U TUKOPACTYIINX PACTCHUM, aKBAPUYM KaK MOJIEIb YKOCUCTEMBI.

IpakTuueckan padora «/3ydeHne u onrcanue ypOoIKOCHCTEMBI».
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JlabopaTopHasi padora «/3yueHune pazHooOpa3us MEIKUX MOYBEHHBIX UJICHUCTOHOTUX
B Pa3HBIX IKOCHCTEMAX».

IKCKypeus «IKCKYpcHs B TUIMYHBINA OMOreoneHo3 (B AyOpaBy, Oepe3HsK, €JIbHMK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCUCTEMY (Ha I10JI€ WIK B TEIUIMYHOE XO035IICTBO)».
Tema 10. Buocdepa — rinodanbHast IkocucTema

buocdepa — obmennanerapuas o6osouka 3eMid, TIe CYIMIECTBYET WM CYIIECTBOBaJa
*Ku3Hb. PazButue npencrasieHuii o buocdepe B Tpynax J. 3tocca. Yuenue B. 1. Bepuanckoro o
ouocdepe. O6aactu 6uocheps! u e€ coctas. JKuBoe BemecTBo 6Hochepsl U ero QYHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OUOChEphI KaKk rio0aibHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTh OMOCchepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYILIU: TYHIpPA, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJUCTBEHHBIE JIECA, CTENU, CABaHHbI, IIyCTBIHYU, TPOIIMYECKHUE JIECa,
BBICOKOTOpPBSI. KitmMmar, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa W (QYHKIUS JKHBBIX CHCTEM, OIICHKA HMX PECYPCHOTO TIOTEHIMAIA |
ourochepHbIX PYHKIIHIA.

JdemoHcTpanuu
Hoptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmnuubl u cxembl: «I'eochepsr 3emman», «Kpyroopot azora B mpupojae», «Kpyrosopot
yriepojia B npupojie», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJibl B IPUPOIE»,
«OcHoBHBIE OuoOMBI cymmny, «Kmumatuueckue mosica 3emnm», «TyHnpa», «Taiiray,
«CMmewmannbii  nec», «lllupokonucTBeHHblt nec», «Crenb», «CaBaHHa», «llycTbiHAY,
«Tponmuecknii necy.

ObopynoBanue: repoapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKITUH >KHBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKOJIOTHYECKUE KpHU3UChI W WX MNPUYWHBL. Bo3nmelicTBue dYenoBeka Ha Owocdepy.
3arpsizHeHue BO3MymIHOW cpensl. OxpaHa Bo3ayxa. 3arpsi3sHeHHE BOAHOW cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenne noussl. OXpaHa NOYBEHHBIX PECYpPCOB. MI3MeHeHHe Knumara.

AHTpPONIOTEHHOE BO3JCHCTBHE HA pACTUTENBHBIM M JKMBOTHBIM Mup. OXxpaHa
PaCTUTENBHOIO M JKMBOTHOIO MHpa. OCHOBHBIE NPUHIUIBI OXpaHbl MpUpoibl. KpacHble KHUTH.
Oco60 oxpansiembie npuponnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
HapKHu.
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OcHOBHbIE MTPUHIIMITBI YCTOHYUBOTO Pa3BUTH YeJIOBEUECTBA U MpUpobl. ParonansHoe
IPUPOJONOIL30BAaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJIOTHYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €r0 BEpOSITHBIC OCIEACTBHUS.

Pa3Butue METO/IOB MOHHUTOPHHTA pa3BUTHUA OTACHBIX TEXHOTECHHBIX
npoueccos. CucmemHule UCCne008ansl nepexooa K pecypcocbepezarouyel u
KOHKYPEeHMOCNnocobHotl  3Hepeemuke. buonocuueckoe  pasHoobpazue  u  b6uopecypcuwi.
Hayuonanenvle ungopmayuonnsvie cucmemvl, obecneyusaowue O00CmMyn K uHgopmayuu no
COCMOSIHUIO OMOenbHblX 6Uu008 u skocucmem. (OCHOB8bI dKOpeaburUmMayuu dKocucmem u
€cnocob08 60pvobl ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKUx u HA3eMHbIX IKOCUCTIEM.

JdemMoHcTpanuu
Tabmuiel W cxeMmbl: «3arps3HeHre arMocdepbl», «3arpsa3HEHHe THAPOCchEpPbI»,

«3arpsisHeHne  TouBBl», «llapHMKOBBIA 3 dexT», «Ocobo oxpaHsIeMble MPHUPOTHBIC
TeppUTOpUn», «MOJesn yIpaBasieMoro MUpay.

O6opynoBanue: hoTorpaduu oxXpaHsIEeMbIX PaCTCHHH W )KUBOTHBIX KpacHoit kaurn Poccutickoi
®enepaunn, KpacHOl KHUTH pErvoHa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHHS OOYYaroIIUMUCS
IIPOrpaMM CPeHEro 00IIero 00pa3oBaHus: JMYHOCTHbBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpaMMbl IO OMOJIOTUU BbIIETICHBI
CIIEAYIOIIME  COCTAaBIIAIOIIME: OCO3HAHME OOYHYaIOUIMMHUCA  POCCHHCKOM  IpaxaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHU K caMOpa3BUTHIO, CaMOCTOSITEIIbHOCTH u
CaMOONIPENENECHUIO, Halu4ue  MOmusayuu K 00yUYEeHHIO OuoJsIoruy, yenenanpasieHHoe
paseumue BHYTPEHHUX yOEXKIEHUN JTMUYHOCTU Ha OCHOBE KJIIOYEBBIX [IEHHOCTEH U HCTOPUUECKUX
TPagULMHA pa3BUTHA OHOJIOIMYECKOIO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb 00YUAIOIINXCS
PYKOBOJCTBOBAaTbCSI B CBOEH  JESATENBHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH,
NPUCYIUMH CUCTEME OMOJIOTMUYECKOTO OOpa3OBaHMUsI, HAIUYUE NPABOCO3HAHUSA IKOIOTHUECKON
KYJBTYpPBI, CHOCOOHOCMU CMABUMb LIS U CTPOUTD KU3HEHHBIE TUIAHBI.

JImaHOCTHEBIE PE3YIBbTATBI OCBOCHUA ITPOTpaMMBbI 11O ouoJIornu JOCTUI'alOTCA B €IUHCTBE
y'-Ie6HOI\/’I A BOCIIUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMH, IPUHSITHIMHU B
o01IecTBe TMpaBWIAMH W HOPMaMH TOBEIEHUS M CIOCOOCTBYIOT TpOIleCCaM CaMOTIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTHUSI BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHMS K 3aKOHY M IHPABOMOPSAIKY, YEIOBEKY TPyJAa M CTApUIEMy ITOKOJEHHUIO, B3aUMHOI'O
YBOXKEHHS, OEpPEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKArOLIEH cpee.

JINYHOCTHBIE pe3yNbTaThl OCBOSHHS ydeOHOTo npenmera «bromorus» T0KHBI OTPaXaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOLIMXCs PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3WIMEeH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHEHTAIMi, MO3UTHBHBIX BHYTPEHHHX
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yOeXICHHI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacCLIMpPEHNUE KU3HEHHOI'O OIBITa U OIBITA JESITEIBHOCTU B IIPOLIECCE PEAIM3ALUU OCHOBHBIX
HaIpPABJIEHUH BOCHUTATEIbHOU IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

l) I'PaKAaHCKOI'0 BOCIIMTAHUA:

cOPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIUK OOYy4YaroOUmIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYLHMOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHHE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘I@CKOﬁ JACATCIIbBHOCTHU IIPU CO3AaHUH y‘{e6HHX IIPOCKTOB,
PCIICHHUN y‘Ie6HI>IX " IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJTHCHUU OMOJOTHYSCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh ONPENENSITh COOCTBEHHYIO IIO3HMIIMIO 110 OTHONICHWIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE YUUTBIBaTh B CBOMX J€HCTBHAX HEOOXOAWMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JTI0JIeH ¢ pa3HbIMU YOEKICHUSAMU, KYJIbTYPHBIMU LIEHHOCTSIMHU U COLMAJIbHBIM
MI0JIO)KEHUEM;

TFOTOBHOCTbL K COTPYAHHYCCTBY B IIPOHECCEC COBMCCTHOI'O BBINIOJIHCHUSA y‘~IC6HI)IX,
[IO3HABATEJIBHBIX M HCCIENOBATEIbCKUX 3a/la4, YBaKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OTIMIOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMUSI:

c(OPMHPOBAHHOCTh POCCUHCKON TPa’KAAHCKOM MAEHTUYHOCTH, NATPUOTU3MA, YBAKEHHS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH INepel PonmMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO

POI[I/IHy, CBOH SI3BIK U KYJIbTYpPY, HPOILIOC U HACTOAIICC MHOTOHAIIMOHAJIBHOT'O HApOoaa POCCI/II/I;

LIECHHOCTHOE OTHOLIEHWE K MPUPOJAHOMY HACICIAUI0 U IaMATHUKAM IIPUPOJBI,
JOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAaHOBJIIEHHE U pPa3BUTHUE
O1o0rUY, MOHUMaHUS 3HAY€HUs OMOJIOTUHU B TIO3HAHUU 3aKOHOB MPUPO/bI, B )KU3HH YEJIOBEKA U

COBpPCMECHHOT'O O6I_I_ICCTB8.;

uaeitHas  yOeXAEHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3amuTe OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CYA0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CHOCOGHOCTL OILICHHUBATH CI/ITyaHI/IIO nu HpI/IHI/IMaTB OCO3HAHHBIC pCIJ_IeHI/IH, OpI/IeHTI/Ip}/SICB

Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMBI U [ICHHOCTH,
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OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTEISIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATHS IIECHHOCTEH CEMEHHOM KU3HH B COOTBETCTBUHU C TPAJIUIMSIMH HAPOJIOB
Poccuu;

4) ICTETHICCKOTO BOCIIUTAHUA:

3CTETUUYECKOE OTHOLIEHUE K MHPY, BKIIIOUAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHMI;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPAXKCHHUIO B PA3HBIX BHUIAAX HCKYCCTBA, CTPEMJICHUC IIPOABJIATH
Ka4dycCTBa TBOquCKOﬁ JIMYHOCTH,

5) pusuueckoro  BocnuTaHHsl, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS M
IMOLUMOHAIBLHOTO 0JIArONoJIy4usi:

IIOHMMaHKE U peau3alys 3J0poBoro 1 6e30nacHoro oopasa *Hu3HH (310pOBOE MUTAHUE,
coOI0ICHNE TUTUEHUYECKUX MPaBUWJI U HOPM, COaJIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
peryiasipHas (u3nueckass aKTUBHOCTh), OEpEXKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOT'O

OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

IIOHUMAaHWEC M[OCHHOCTU IIPpaBUJI HWHIAUBUAYAJIBHOIO0O W KOJIJICKTHUBHOI'O 0e3011acHOTO
MOBCACHUS B CUTYyAllUAX, YTPOKAOIHNX 310POBBI0 U ) KU3HU J'IIOI[GI\/'I;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX NMPUBBIUEK (YIMOTPEOIECHUS aJIKOrouisd,
HapKOTHKOB, KypEHHS);

6) TPYa10BOT0 BOCIIMTAHUSI:

TOTOBHOCTbH K TPY/y, OCO3HAHUE [ICHHOCTH MacTepCTBa, TPYIAOI00uE;

TOTOBHOCTh K  AKTHBHOH  JEATCIBHOCTH  TEXHOIOTMYECKOH W COIMAIBHOM
HAIPABJICHHOCTH, CIHOCOOHOCTh WHHIMHPOBATH, TUIAHUPOBATh M CAMOCTOSTEIHHO BBIMOJIHAT

TaKYyIO ACATCIIbHOCTD,

WHTEpPEC K pa3InuHbIM cepaM MpoecCHOHATBHON ACSITEIHPHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh U CITIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSIKCHUH BCEH
KU3HH;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

9KOJIOTHUYECKH I1eTIec000pa3HOe OTHOIICHHE K MPUPOJIe KaKk HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS IKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OMNbITa MJIAHWPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN AJI OKPYKAIOIIEN CPEJIbI;
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OCO3HaHHUE TN100aTbHOI0 XapaKkTepa dKOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHs;

CIOCOOHOCTH MCIOJIL30BaTh MPUOOPETaEMBbIC TIPU U3YyUCHUH OMOIOTHH 3HAHUS U YMCHHUS
NpPU PEIICHWH MPOOJIeM, CBSA3aHHBIX C PAIlMOHAIBLHBIM IPUPOJIONOIB30BaHUEM (COOIIOICHHE
MPaBWJI TIOBEJICHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HETIPUATHEC ACHCTBUMN, MPUHOCAIIUX BPEI OKpYXKAIOUIeH MPHUPOIHOU cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJOTHUECKUE MOCIEACTBUS MPEANPUHIMACMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HAJIN4YHUEC Pa3sBUTOr0 3SKOJIOIMYECKOI'O0 MBIIIJICHU, 9KOJIOTHYECKOU KYJIbTYpPbI, OIIbITA
JACATCIIbHOCTH 9KOJIOTHYECKOM HAIpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATHCA HMH B
H03HaBaTeJII)HOI7I, KOMMYHHKaTHBHOﬁ U COIIHAILHOMI IMPAKTHUKE, TOTOBHOCTH K YYaCTHIO B
HpaKTH‘{eCKOﬁ JACATCIIbHOCTH 9KOJIOTHYECKON HaIIpaBJICHHOCTH,

8) HeHHOCTH HAYYHOTr'0 MO3HAHUS

C(OPMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBCPHICHCTBOBAHUEC SI3BIKOBOM n YATATEIHLCKOM KYJIbTYPbI KakK cpeacTBa
B3aUMOICUCTBUS MCKAY JIOAbMU U TTO3HAHUWA MHUPA,

MOHUMaHHUe crenupUKd OMOJIOTHU KaK HayKd, OCO3HaHHs €€ pojiu B (OPMHUPOBAHUU
PalMOHAILHOIO HAYYHOT'O MBIIIICHHS, CO3JAHUN LIEJTOCTHOTO MPEICTABICHHS 00 OKPYKaroLIeM
MHUpe KaK O €IUHCTBE NpUPOAbI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTUHU Ul COBPEMEHHOMN LUBHIN3ALMU: 00€CTIeUeHUS
HOBOI'O YPOBHS pa3BUTHs MEIAMILIMHBI, CO3[JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTeH BbIXOAA U3 II100AJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOHYMBOMY pa3BUTHIO, PALIMOHATIBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B II€JIAX MOBBIILIEHUS 001en
KYJIbTYpPbl, €CT€CTBEHHO-HAay4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIHMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMUpyeMoil pu U3y4eHUN OUOJIOTHH;

IOHUMAHHUEC CYHIHOCTU MCTOAOB IIO3HAHUSA, HCIIOJB3YCMBIX B CCTCCTBCHHBIX HaAYyKax,
CIIOCOOHOCTH HCITOJIb30BaTh MmoJiyda€MbIC 3HAHHA [JId aHajln3a | OOBSACHEHHS SIBJICHUI
OKpYKarmero Mupa M IPOUCXOAAIIUX B HEM PI3M€HCHPII>1, YMCHHEC NICJIaTb 000CHOBAHHBIE
3aKJIIOYCHHA Ha OCHOBC HAYYHBIX (i)aKTOB U HUMCIOIIMUXCA OaHHBIX C LOCJIbIO IMOJTYYCHHA
AOCTOBCPHBIX BBIBOOOB;

CIIOCOOHOCTh CaMOCTOSITEIIbHO HCIIOJIb30BaTh OHOJIOTHYSCKUE 3HAHMS AJI pCHICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHUC IICHHOCTU H&y‘-lHOﬁ ACATCIBHOCTHU, TOTOBHOCTb OCYHICCTBJIATH MMPOCKTHYIO U
HCCICO0BATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,
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TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 1O OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaTbl OCBOCHUsI yueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HaUMMBbIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXmnpeIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeOBaHKNe, HAOMI0eHNe, U3MEpEeHHe, HKCIEPUMEHT U JIpyTHe); YHHBEpCaJIbHbIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTHUBHBIEC), 00ECIEUNBAOIINE
dbopMupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHOW KOMITETECHITUH OOYyYaIONTUXCS,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC JICHCTBHS B II03HABATCIHLHOW U
COLIMAJIbHOM MPAKTHKE.

B pesynbraTe u3yueHuss OHMOJOrMH Ha YpPOBHE cpelHero oomiero oOpa3oBaHUs Y
oOyuaromierocsi 0yayr copMupoBaHbl [O3HABaTEIbHbIC YHUBEpCalbHble ydeOHbIE NEHCTBHI,
KOMMYHHKATHBHBIE YHUBEpCAJIbHBIC Yy4YeOHbIE JEHCTBHS, pPETYJISTHBHBIC YHHBEpPCAJIbHBIC
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeTanpez[MeTHHe PE3YyJIbTaTbl OCBOCHHA IIPOTpaMMBbl CPEOHETO O6IJ.[CFO O6pa3OBaHI/I$I
JOJIKHBI OTpaXXaTh:

OByaieHNe YHMBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH €HCTBUSIMU:
1) 6a3oBbIe JJOrMYecKHUe JIeiiCTBHUSI:

» CaMOCTOSITENIbHO (OpPMYyIUpPOBaTh M AaKTyaJM3MpOBaTh MpobieMy, paccMarpuBaTh €€
BCECTOPOHHE;

» HCIIOJIb30BaTh MPH OCBOEHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHHUS (aHaIu3a, CUHTE3a,
CpaBHEHHMs, Kiaccu(pukaluu, oOOOIEHUs), PaCKpPbIBaTh CMBICI OHOJOTHYECKUX MOHITHN
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBSI3U C IPYTUMU MOHATHIMH);

» ONpenensiTh LeNd JeATeNbHOCTH, 3a/JaBas IapaMeTpbl W KPUTEPHUH HX TOCTH)KCHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTaBICHHBIMU LIENSMU;

» WCIIOJIb30BaTh OWOJIOTHUECKUE TOHATHS Uil OOBsSCHeHHS (aKTOB W SBICHWUH >KUBOM
IIPUPOJIBI;

» CTpPOUTH JIOTHYECKUE pacCyXIeHHs (MHIYKTHBHBIE, NCTyKTUBHBIC, TI0 aHAJIOTHH), BBISBIISTH
3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMAaTPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH BHIBOIBI
U 3aKJIIOUYEHMUS;

» TPUMEHSATbh CXEMHO-MOJIEIbHbIE CPEACTBA IS IPEJICTABICHHS CYIIECTBEHHBIX CBSI3€H U
OTHOIIIEHUN B M3y4aeMbIX OMOJIOTHYECKHX O0BEKTaX, a TAaK)Ke MPOTUBOPEUU pa3HOTO Pojia,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

» paspabaThIBaTh IUIaH PEHICHUS MPOOJIEMBI C YIETOM aHAIN3a MMEIOIUXCS MaTePUATBHBIX U
HEMaTepUaIbHBIX PECYPCOB;

» BHOCUTH KOPPEKTHBBI B JESATEIBHOCTh, OIICHWBATh COOTBETCTBHE pE3YJHTATOB IIETISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

» KOOpPAMHHMPOBAaTb W BBINOJHATH paboTy B YCIOBUSX pPEAIBHOTO, BHPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;
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a3BHBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
2) 6a3oBbI€ HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIQJICTh HABBIKAMH Y4YEOHO-MCCIEAOBATEIHCKOM U MPOCKTHON IEeATEIIbHOCTH, HAaBBIKAMH
paspenieHus mpooJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOUCKY
METOJIOB PEIICHUS MPAKTUICCKUX 3a]1a4, MPUMEHEHHIO Pa3IUIHBIX METOJIOB TIO3HAHHUS,
UCITIOJIB30BaTh PA3JIMYHbIC BUJBI JCSATEIBHOCTH 110 IOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, PEOOPA3OBAHUIO U MPUMEHEHHIO B YICOHBIX CUTYAIHSIX, B TOM YUCIIE TIPU
CO3JIaHUH YYEOHBIX M COIIMATBHBIX IPOCKTOB;

(GbopMUPOBATh HAYYHBI TUIN MBIIUICHHS, BJIAICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOYCBBIMU
MOHSATHUSIMHU U METO/IaMHU;

CTaBUTh M (POPMYTUPOBATH COOCTBEHHBIC 3aJla4ll B OOpPa30BATEIHHOW JICATCIBHOCTH U
YKU3HCHHBIX CHTYaIUsX;

BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U M aKTYaTHM3UPOBATh 3a/1a4y, BBIJIBUTATH TUIIOTE3Y
e pelleHusi, HaXOJUTh apryMEHThl I JO0Ka3aTeJbCTBA CBOUX YTBEPIXKJICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATh MOJIYYCHHBIC B XOJIC PEUICHUS 33aJaudl Pe3yJIbTaThl, KPUTHUYECKU OLICHUBATh
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsSIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IIeJICHANPABICHHBIA TMOUCK IEPEHOCAa CPEICTB M CIIOCOOOB JIEHCTBHSA B
PO ECCUOHATILHYIO CPELY;

YMETh  MEPCHOCHUTh 3HAHUS B  [O3HABATEIBHYID W  NPAKTHYECKYIO  o0iacTu
KHU3HENICATCILHOCTH;

YMETh HHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJEU, TMpeajaratb OpPUTHHAIbHBIE IOAXOAbl W pEIIeHUs, CTaBUTh
POOJIEMBI U 33J1a4H, JOITYCKAIONINE aTbTePHATUBHEIC PEIICHUS.

3) padora ¢ unopmaunmeii:

OpPUEHTHUPOBAThCSI B PA3IUYHBIX MCTOYHHMKAX HH(opMamuu (Tekcre ydeOHOro mnocoowus,
HAYYHO-TIOMYJIIPHOW ~ JIUTepaType, OWOJNOTHYECKHUX  CIIOBapsAX W CIPABOYHHKAX,
KOMITbIOTEPHBIX 0Oa3ax JaHHBIX, B MHTepHeTe), aHanu3upoBaTh MHGOPMALHIO PA3TMYHBIX
BUIOB W (OpM TPEACTaBICHUS, KPUTUYECKH OICHWBAaTh €€ JIOCTOBEPHOCTh U
HENPOTHBOPEUUBOCTb;

dopMynHpoBaTh 3ampockl W TMPHUMEHSATh pa3IMYHBIE METOABI TpU TIOUCKE W OTOOpe
O6uonornyeckoit MHGopMaIu, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;
nproOpeTaTh OIBIT HCIOJB30BaHMs MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIIOIB30BAHUS PA3IMUHBIX TTOUCKOBBIX CHCTEM;
CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAIbHYIO (QOpMYy TMpeacTaBiIeHUS OHOJIOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYToe);

WCIIOJIh30BaTh HAYYHBIH SI3BIK B Ka4yeCTBE CpEACTBa Mpu paboTe ¢ OMOJOTUYECKOU
uHpopMaLreil: IPUMEHITh XMMHUYeCcKHe, (PU3nyeckre U MaTeMaTH4eCKue 3HaKU U CUMBOJIBI,
dbopmynel, ab0peBUaTypy, HOMEHKIATYpPY, HCIIOIh30BaTh M MPEOOpa30OBhIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMH pACIO3HABAaHHWS W 3alIUTHl  WHpOpPMaNuW, WHHOPMAIMOHHOM
0€3011aCHOCTH JTMYHOCTH.

OBnaneHne YuuBEepCaJdbHbBIMH KOMMYHHUKATHBHBIMHA JeHCTBUSIMM:

1) o6menmne:
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OCYIIECTBIISITh KOMMYHHKAIIMHN BO BCEX cepax >KU3HH, aKTUBHO y4acTBOBATh B IMAJIOTE WU
JUCKYCCUM TIO CYIIECTBY 00CYyXJIaeMoil Tembl (yMEHHE 3ajaBaTh BOIPOCHI, BBHICKA3bIBATH
CYKJEHHUSI OTHOCHTEIBHO BBIIOJHEHUS Npe/laraéMoi 3ajayd, Y4YMTHIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHbIE CPEACTBA OOLICHNUS, TOHUMATh 3HAYEHUE COLUAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CHUTYallMi, YMETh CMSTr4aTh KOH(MIUKTHI U
BECTH IIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMH croco0aMu OOILIEHUS U B3aUMOJICHCTBHs, MOHUMATh HaMepeHUs
JIPYTUX JIIOAEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOM
dbopme hopMyITHPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) COBMECTHAA N1€ATCJIbHOCTD:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WMHJIMBUIYyaIbHOW padOTHI mHpuU
pelieHuH OUOJOTMYecKOM MpoOsieMbl, OOOCHOBBIBaTH HEOOXOJUMOCTb IPUMEHEHUS
IPYyNIOBBIX (OPM B3aUMOJICHCTBHS NTPH PEIICHUN y4eOHOW 3a1auu;

BbIOMpPATh TEMATUKy M METOAbl COBMECTHBIX JEHCTBMHA C Y4€TOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T'0 4ICHA KOJUIEKTHBA,

IIPUHUMATD L€ COBMECTHOM I€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAUMHHUPOBATH IEHCTBUS
10 €€ JIOCTHIKEHUIO: COCTABJIATH IUIAH JIEUCTBUM, PacHpelnessaTh pOlM € Y4€ETOM MHEHUUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBATh Ka4E€CTBO CBOETO BKJIAJa M Ka)/0I0 Y4aCTHUKA KOMAH/Ibl B OOLIUI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

[IpejjlaraTh HOBBIE IIPOEKTHI, OLICHMBAaTh HJEU C IIO3ULHMHA HOBHU3HBI, OPUTHMHAIBHOCTH,
MIPaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATH IMO3UTUBHOE CTPATErH4YECKOE MOBEACHUE B PA3JIUYHBIX CUTYALMSX, IPOSIBIIATh
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OBJ1ajleHHe YHUBEPCATbLHBIMH PEryJIATUBHBIMU J€fiCTBUSIMU:
1) camoopraHu3anus:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHMs I BBIABICHUS MpOOJIeM W UX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEHCTBUAX U MOCTYIKAX 110 OTHOLIECHUIO K KUBOU IIPUPOLIE, CBOEMY 340POBBIO U 310POBBIO
OKPY’KaFOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATENBHYIO JIEATENIBHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh W (OPMYITHPOBATH COOCTBEHHBIE 3a/ladyd B OOpPa30BATEIBHOM NEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PELICHUsS MPOOJEeMBbl C YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;
OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO IIUPOKOW 3PYIUIMU B pa3HBIX 00JacTAX
3HAaHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.
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2) CaMOKOHTPOJIb:

» JaBaTh OLIGHKY HOBBIM CHTYalldsM, BHOCHUTH KOPPEKTHUBHI B JIEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

» BIaJIeTh HABBIKAMU TO3HABATEIHHOU peQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHUH U

MBICIIUTENIBHBIX MPOLECCOB, HMX pe3yJIbTaTOB M OCHOBAHMI, HCIOJIb30BATh MPUEMBI

peduiekcuu sl OIEHKU CUTYaIluH, BBIOOpA BEPHOTO PEIICHHS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX [IPU aHAJIU3E PE3YIIBTATOB JIESITEILHOCTH;

Y VY

3) npuHsATHE CeOSl M IPYTHX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTaTOB JI€ATEIbHOCTH;
puU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJlI0BeKa.

VV VY

MHNPEIMETHBIE PE3YJBTATbBI

[IpenmetHbie pe3yibTaThl OCBOSHHS CoAepkaHHs ydeOHoro mpeamera «buomorus» Ha
yriry0néHHOM YpPOBHE OPHEHTHPOBAHBI Ha obecricueHme npouIBHOTO
o0yueHus oOy4aromuxcst Onosnornd. OHU BKJIIOYAOT: cieUUpUUEcKUe sl OMOIOrMM Hay4HbIe
3HAHMS, YMEHHS M CIOCOOBI ACHCTBHH IO OCBOCHHIO, MHTEPIIPETAlMd U MIPeoOpa30OBaHUIO
3HAHUH, BUJBI JAEATEIBHOCTH MO TOJXYYEHUIO HOBBIX 3HAHMW M MX MPUMEHEHHIO B PA3IHYHBIX
y4eOHBIX, a TaKke B pEaJbHBIX JKU3HCHHBIX CHUTyaUusxX. IIpeqMeTHble pe3yNbTaThl
NPEJICTABIICHBI 110 T0JIaM H3y4YCHUSI.

IIpenmeTHble pe3yabTaTbl OCBOeHUsI YueOHOro mpeamera «buosorus» B 10
Kacce 10JKHbI 0TPAXKATh:

» cpOpMHPOBaHHOCTh 3HAHWUH O MECTE€ W POJHM OHMOJIOTUM B CHUCTEME E€CTECTBEHHBIX HAyK, B
(OpMHPOBAHUN €CTECTBEHHO-HAYYHOH KapTHHBI MUpPA, B MO3HAHUU 3aKOHOB IMPHUPOJBI U
pemieHnyd MpoOJeM paluOHAIBHOTO MPUPOJONONb30BaHMS, O BKJIAJAE POCCHICKUX H
3apyOeKHBIX YUEHBIX B pa3BUTHE OHMOJIOTHH;

» BIaJICHWE CHUCTEMOH OWMOJIOTMYECKMX 3HAHWH, KOTOpas BKIOYAET: OCHOBOIIOJIATAOIIHNE
Ouosnornyeckre TEPMHUHBI U MOHATUS (KU3Hb, KJIETKA, OPraHu3M, MeTaboJIu3M, rOMEeocTa3s,
CaMOperyJsiliisi, CaMOBOCIPOM3BEIEHUE, HACIEICTBEHHOCTb, W3MEHUYMBOCTb, pOCT U
pa3BuTHe), Ouonormueckue Tteopun (knerouHas teopus T.IlIBanna, M. Illneiinena,
P. BupxoBa, xpomocomHasi Teopus HacieactBeHHocTH 1. Moprana), yuenus (H.
W. BaBunoBa — 0 IEHTpaXx MHOrooOpasusi U NPOUCXOXKIEHUS KYyJIbTYPHBIX DPACTEHHIA),
3aKOHbI (eAMHOOOpa3usi MOTOMKOB MEPBOrO MOKOJEHUS, PACIIEIUIeHHs, YUCTOTHI TaMeT,
HE3aBUCUMOT0 HacnenoBaHus ['. MeHzaens, roMOJIOrMYECKMX psI0B B HAaCJEICTBEHHOU
n3meHunBoctr H. V. BaBuioa), mpuHIIUIIBI (KOMIUIEMEHTAPHOCTH);

» BIaJieHHE OCHOBHBIMHM METOJAMH HAy4YHOT'O IO3HAHMS, HCIIOJIb3YeMbIX B OMOIOTHYECKUX
HCCJIETOBAHMSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0IEHIE, SKCIIEPUMEHT);

» YMEHHE BBLICTATHh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHOT M JYKapHUOT,
OJIHOKJICTOYHBIX W MHOTOKJIETOUYHBIX OpPraHM3MOB, B TOM uMcie OakTepHii, rpuOoB,
pacTeHHH, >KMBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHoB M CUCTEM OPraHoB pacTEHH,
JKUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HENEATENbHOCTH, MPOTEKAINX B OpraHU3Max
pacTeHHWil, >KMBOTHBIX M 4YeJlOBEKa, OMOJIOTMYECKUX TIPOIECCOB: OOMEHa BEILECTB
(MeTabonm3M), MpeBpalleHus YHEPTUU, OPOKEHHS, aBTOTPOPHOTO U TETEPOTPO(HHOTO THIIOB
nuTaHus, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeEi03a, rameroreHesa, SMOpHOreHe3a,
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NOCTAMOPHOHAIBHOTO PA3BUTHUS, PA3MHOXKEHUS, WHAMBHUIYAIbHOTO DPa3BUTHS OpraHU3Ma
(oHTOrEHE3a), B3aUMOJICHCTBUS T€HOB, T€TEPO3HCca, HCKYCCTBEHHOTO 0TOOPa;

» YMCHHE YCTAaHABJIMBAaTh B3aWMOCBSI3M MEXAY OPraHOMJIAMH KIETKH M HX (QYHKIUSMH,
CTPOCHHEM KJIETOK pa3HbIX TKaHEW M MX (QYHKIMSIMH, MEXKIY OpraHaMd U CHCTEMaMu
OpPraHOB y PAaCTCHMM, )KUBOTHBIX U YEJIOBEKAa U WX (DYHKIMSIMHU, MEX]y CUCTEMaMH OPTaHOB
U uxX GYHKOUSAMH, MEXIy 53TallaMd OOMEHa BEIeCTB, ATallaMHM KJIETOYHOrO LHMKIA U
KU3HEHHBIX IIMKJIOB OpPraHMW3MOB, OSTallaMd SMOpPHUOHAIBHOTO pAa3BUTHUS, TCHOTHIIOM W
dbenotunom, peHOTHIIOM U (haKTOpaMHU Cpeabl OOUTAHHS;

» YMCHHE BBIABIATH OTIMYUTENbHBIC NMPHU3HAKU KXHUBBIX CHCTEM, B TOM 4YHCIE DPACTCHHH,
JKUBOTHBIX U YEJIOBEKA;

» YMEHHE HCIIONB30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTUIO U
CUMBOJIMKY JJIsl JOKa3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL,

» YMEHHE pemaTbh OMOJOTHUECKUE 33/1a4M, BBISBIISATh MPUYUHHO-CIECICTBEHHBIC CBSA3H MEXKIY
UCCJIETyeMbIMU OMOJIOTHYECKMMH MPOLIECCAMH U SBIICHUSIMU, J€NIaTh BBIBOJABI U MPOTHO3BI
Ha OCHOBAHMH IMOJYYCHHBIX PE3YJIbTaTOB;

» yMEHHE BBINOJHATH J1a0OpaTOpHBIE M MpaKTUYeCKHe paldoThl, COOMIOAaTh IMpaBWia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

» YyMEHHE BBIIBUTATh THIOTE3bl, NPOBEPITh UX OKCIEPUMEHTAIbHBIMU CPEACTBAMHU,
dopMynupys 1eTb HWCCIEIOBAaHMS, AHAIM3HPOBATH IOJyYCHHBIC pe3yJabTaThl U JeNaTh
BBIBO/IBI;

» YMEHHE y4YacTBOBaThb B Yy4eOHO-HCCIIEOBATEIILCKOM paboTe Mo OMOJOTHH, SKOJIOTUU H
MeAUIIMHE, TPOBOJIMMOI Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEACTABIATH
MOJIyYCHHBIEC PE3YJIbTAThl HA YICHUYECKUX KOH(EPEHIHIX;

» yMEHHE OIICHHBATh 3TUYECKUE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAHUM B 00JIaCTH OUOJNIOTHH U
MeIUIUHBl (KIOHHUPOBAHUE, MCKYCCTBEHHOE OIUIONOTBOPEHHUE, HANpPABICHHOE HM3MEHEHHE
reHoMa U CO3/IJaHH€e TPAHCTEHHBIX OPraHU3MOB);

» YMEHHE OCYHIECTBISATh OCO3HAHHBIN BHIOOp Oymymied mpodecCHOHAIBHOW JEATEIbHOCTH B
o0nactd OMOJOTMM, MEIUIMHBI, OHMOTEXHOJOTHH, BETEpUHApPUH, CEIIbCKOTO XO3sHCTBa,
MUIIEBOW TPOMBINUIEHHOCTH, YIIyOIsTh TTO3HABAaTENbHBIA WHTEpPEC, HAINPABICHHBIN Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOLIEH Npodeccun W MPOJOKEHHE OHOJIOTHYECKOro
00pa3oBaHus B OpraHU3aIMsgX CPEIHEro MPoGheCcCHOHAITBHOTO U BBICIIIETO 00pa30BaHUsI.

IIpeamMeTHbIe pe3yabTaThl OCBOeHHs yueOHoro npeamera «buosiorus» B 11 kracce 10JKHBI
0TpakKaTh:

» cpOopMHPOBaHHOCTh 3HAHWUK O MECTE W POJM OHOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAy4YHON KapTUHBI MHUpA, B MMO3HAHUHM 3aKOHOB
IOPUPOIBI M PEILICHUH SKOJIOTHYECKUX MPOOJIEM UeIOBEUECTBa, a TAK)KE B PELICHUH BOIIPOCOB
paloOHaIbHOIO MPUPOJONONb30BaHUS, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOUICHHS K
pUpojie, 0OIIECTBY, YEIOBEKY, O BKJIA/le POCCHMCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

» YMEHHE BJaJeTh CHUCTEMOIl OMOJIOTMUECKMX 3HAHWM, KOTOpas BKIIOYAET OMpEeJeNeHHs U
MOHMMAHHE CYUIHOCTU OCHOBOIOJArarmux OHOJOTHYECKUX TEPMHHOB U TMOHATUH (BHI,
sKocucTema, Oumocdepa), Ouororuueckue Teopuu (dBororMOHHAs Teopuss Y. JlapBuna,
CHUHTEeTHYecKas Teopus 3Bojtonuu), ydenus (A. H. CeBeprioBa — 0 MyTsSX U HaIpaBJIEHUSIX
sBomtony, B.M. Bepnagckoro — o Ouocdepe), 3akoHbl (T€HETHYECKOTO paBHOBECHS
Jx. Xapnu u B. Baiin6epra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (MuHumyma
1O. JInbuxa, HKOJOTrMUECKOW NHpaMHIbl SHEpPrum), rumores3bl (rumoreza «vupa PHK»
V. I'unGepTa);

» YMEHHE BIAACTh OCHOBHBIMH METOJaMHM HAYYHOTO I[IO3HAHMSA, HCIIOJIb3YEeMbIMH B
OMOJIOTMYECKUX HCCIENOBAaHUAX >KMBBIX OOBEKTOB M HKOCHCTEM (OMHMCAaHUE, U3MEPEHHUE,
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HaOJr0IeHNe, SKCIIEPUMEHT), CIIOCO0aMH BBISIBIICHHS U OILICHKH aHTPOIIOTCHHBIX M3MEHEHUI
B IIPUPOJIE;

YMEHHME BBIICIATh CYIIECTBEHHBbIE IPU3HAKU: BHJIOB, OMOI€OLIEHO30B, 3KOCHUCTEM H
o6unochepsl, CTAOMIM3UPYIOLIET0, IBUKYIIETO M Pa3pbIBAIOIIETO0 €CTECTBEHHOro OTOOpa,
AJIONATPUYECKOTO M CHUMIATPHUYECKOTO0 BH000pa30BaHUSA, BIMUSHUS JBWXKYIIMX CHII
SBOJIIOIMM HA TeHO(OH]] MOMYJIALNN, TPUCTIOCOOIEHHOCTH OPTaHU3MOB K cpeie OOMTaHuUs,
YepeZOBaHNs HANpPAaBJIEHUI 3BOJIIOLMM, KPYrOBOpPOTa BEIECTB M IIOTOKA JHEPIUMM B
9KOCUCTEMAX;

YMEHME YCTAHABJIMBATh B3aMMOCBSA3U MEXY IIPOLIECCAMU 3BOJIOLNHU, ABIKYIIUMU CUIAMU
AHTPONIOTeHe3a, KOMIIOHEHTAMHU PAa3IMYHBIX HKOCHCTEM U MPHUCHOCOOICHUSMH K HUM
OpraHU3MOB;

YMEHHE BBISBJISTH OTIMYUTENIbHBIC TPU3HAKU )KUBBIX CUCTEM, NMPUCHIOCOOIEHHOCTh BUAOB K
cpene obuTaHus, aOMOTHYECKHX W OMOTUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aHMMOCBS3CH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHME HCMOJIb30BaTh COOTBETCTBYIOIIME apryMEHTbI, OMOJIOIMYECKYI0 TEPMHUHOJOTUIO U
CUMBOJIMKY MJI JIOKa3aTeJbCTBA POJCTBA OPraHM3MOB PA3HBIX CHUCTEMATHUECKUX TPYIIIL,
B3alMOCBS3M OPIaHU3MOB U Cpe/ibl OOUTaHUS, €IMHCTBA YEJIOBEUECKHUX pac, HE0OOX0IMMOCTH
COXpaHEeHUs] MHOT00Opa3usi BUJOB U SKOCUCTEM KaK YCIIOBHUS COCYIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA,

YMEHHE pellaTh OMOIIOTUYECKUE 3aJaui, BBISBISITh MPUYMHHO-CIECICTBEHHBIC CBA3H MEXKIY
UCCIIETYEMbIMH OMOJIOTHYECKUMH TIPOIECCAMU U SIBJICHHUSMH, JETaTh BBIBOJBI M MPOTHO3HI
HA OCHOBaHMH MOJTYYECHHBIX PE3YIbTaTOB;

YMEHME BBINOJIHATH JAa0OpAaTOpHbIE M MpaKTUYecKue padoThl, COOJIOJATh MpaBuiIa IMpU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPSATh HX OKCHEPUMEHTAIBHBIMUA CPEICTBAMH,
bopMynupys ILedb HCCIEA0BaHMs, AaHAJIM3UPOBATH IOJyYEHHBIE pPE3yibTaThl M JAeaTh
BEIBO/IBI,

YMEHHE Y4YacTBOBaTh B Yy4eOHO-HCCIEeNOBAaTEIbCKOW paboTe Mo OHMOJNOTHHU, SKOJIOTUU U
MeIUIuHEe, TIPOBOANMOM Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MyOIWYHO MPEICTABIISATH
MOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(DEpEeHIHIX;

YMEHHE OIEHWBATh THIIOTE3bl M TEOPHH O TPOUCXOXKICHUM IKU3HHM, YEJIOBEKa U
4eJI0BEYECKUX Pac, O MPUUYUHAX, MOCIEACTBUAX U CIIOCO0aX MPEeIOTBPAIIEHUS TTI00aIBHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYIIECTBJIATh OCO3HAHHBIA BBHIOOP Oynyieill mpodeccnoHaaIbHON NesTeTbHOCTH B
o0nmactT OHMOJOTMM, OKOJIOTUH, TPUPOIOIOIB30BAHUS, MEAULNHBI, OHOTEXHOJIOIHH,
IICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MUILEBOW MPOMBIIUIEHHOCTH, yIIIyOsTh
MO3HABATENIbHBIII WHTEpEC, HANpPaBJICHHbIH Ha OCO3HAaHHBIK BBHIOOP COOTBETCTBYIOIIEH
npodeccun U TPOJOIDKEHHE OHMOJIOTMYEeCKOro OoOpa3oBaHUS B OpPraHU3ALUSAX CpETHEro
MPO)eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/a

HaumeHnoBanue pa3fesioB U TeEM IIPOrpaMMbl

KomnunuectBo uacoB

OnexktponHbie (IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

Bceero|| KoHTpoisbHBIE IIpakTrueckue
paboThl paboThI
‘1 HBI/IOJ‘IOFI/I}I KaK HayKa H 1 H H H ‘
‘2 H}KHBHe CUCTEMBI U UX U3yUEHUE H 2 H H H ‘
‘3 HBI/IOJIOI‘I/IH KIICTKH H 2 H “ 0.5 H ‘
‘4 HXHMquCKaﬂ OpraHu3aIus KIETKH H 10 H H 1 H ‘
‘5 HCTpOGHI/Ie U QYHKIUH KIETKH H 8 H H 2 H ‘
‘6 HO6M6H BEILECTB U MIPEBPAIICHUE SHEPTUU B KIIETKE H 9 H H 1 H ‘
7 HacnencrBennas nndopmanus u peanu3anus e€ B 9 0.5
KIIETKE
‘8 H}KI/BHeHHHﬁ LIUKJI KJIETKA H 6 H H 1 H ‘
‘9 HCTpOGHI/Ie 1 QYHKIIMH OPraHU3MOB H 17 H H 15 H ‘
‘10 HPEBMHO)KGHI/IC Y pa3BUTHE OPraHU3MOB H 8 H H 1.5 H ‘
11 |lenermka — Hayka O HACJIEJACTBEHHOCTH U 2 0.5
W3MEHYUBOCTH OPTaHU3MOB

‘12 H3aKOHOMepHOCTI/I HaCJIECTBEHHOCTHU H 10 H H 1 H ‘
‘13 H3aKOHOMepHOCTI/I U3MEHYMBOCTU H 6 H H 1 H ‘
‘14 HFeHeTI/IKa YyeloBeKa H 3 H H 0.5 H ‘
‘15 HCeneKuI/Iﬂ OpraHU3MOB H 4 H H 1 H ‘
‘16 HBI/IOTeXHonoms{ Y CHHTETHUYECKast OMOIOTHUs H 4 H H H ‘
‘17 HPe?,epBHoe BpeMs H 1 H H H ‘
(OBILEE KOJIMYECTBO YACOB IO IIPOTPAMME || 102 || 0 [ 13 I |
11 KJIACC

‘ Ne H HaumenoBanwue pa3fenoB U TeéM MPOrpaMMbl H KonuuectBo yacos H OnexktpoHHble (IU(POBLIE) ‘
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n/m Bcero|| KonTposibHbIe [IpakTrueckue o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
1  |3apokIeHHe U pa3BUTHE SBOJIIOIIMOHHBIX MPE/ICTABICHUH B 4
OonoIorNH
‘2 HMI/IKpOBBOJIIOI_[I/ISI U €€ pe3yJIbTaThl H 14 H “ 2 H ‘
‘3 HMaKpoaBOJHouH;I U €€ pe3ybTaThbl H 6 H “ || ‘
‘4 HHponcxo;xI[eHHe Y pa3BUTHE KU3HU Ha 3eMJie H 15 H “ 1.5 || ‘
‘5 HHponcxo;xI[eHHe YeJIOBEKa — aHTPOIIOTeHE3 H 10 H H 1 H ‘
6 DKOJIOTHsl — HayKa O B3aMMOOTHOILIEHUSIX OPraHU3MOB U 3 0.5
HAJIOPTraHU3MEHHBIX CUCTEM C OKPYXKAKOUIEH Cpeaoi
‘7 HOpraHI/ISMH U cpena oOuTaHus H 9 H H 1.5 || ‘
‘8 HBKOHOH/M BUJIOB U NIOMYJISIIUN H 9 H H 0.5 H ‘
‘9 HBKOHOH/M €0o001IECTB. DKOTOTNUECKHUE CUCTEMBI H 12 H H 0.5 H ‘
‘10 HBI/IOCq)epa — rino0abHasg SKOCUCTEMA H 6 H H H ‘
‘ll quJIOBeK 1 OKpYy’KaroImas cpeja H 6 H H “ ‘
‘12 HPG3€pBHO€ BpeMs H 8 H H || ‘
(OBILEE KOJIMYECTBO YACOB T10 [TPOT'PAMME | 102 | 0 [ 75 | |
MOYPOYHOE INJIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnuecTBo yacos ‘ Hara DneKTpoHHBIE U(POBBIE
n/m Bceero|| Kontponbusie | [Mpaktudeckue || A3YICHIA obpazoBarenbHbIC
paboTEI padoTEI PeCypChI
1 |buonorus kak KOMIUIEKCHAsI HayKa M KaK 9acTh COBPEMEHHOTO 1
o01ecTBa
‘2 H)KHBLIe CHCTEMBI U UX CBOMCTBA H 1 H H H H ‘
‘3 HVPOBHeBaSI OpraHMu3aIMs KUBBIX CHCTEM H 1 H H H H ‘
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Ne Tema ypoka ‘ KonunuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero|| KonTtponshsie || [Ipaktuueckue | M3YICHHA obpasosatenbHbIe
padoThI padoThI peCypCrI
‘4 HI/ICTOpI/IH OTKpBITUSA U n3yueHus kietku. Kietounas teopus H H H H H
5 ||MeTobl MOJIEKYIISIPHOM U KJI€TOUHOM Onosioruu. Ilpaktnueckas 0.5
pabota «l3yueHne MeTo10B KJIETOYHOM Ononoruu (xpomartorpadus,
anekTpodopes, nuddepennnanpHoe neHTpudyrupoanue, [1LP)»
‘6 HXHMI/IquKHﬁ COCTaB KJIETKU “ “ “ H H
‘7 HMI/IHepaJIBHBIe BEIIECTBA KJIETKU, UX OMOJIornYecKas poJib H H H H H
8 ||Oprannueckue BemecTBa kieTku — Oenku. JlabopaTopHas pabota 0.5
«O0HapyxeHre OEITKOB C MOMOIIbIO KAU€CTBEHHBIX PEAKITUN»
‘9 HCBOﬁCTBa, kiaccupukanus 1 QyHKIH OSITKOB H 1 H H H H
‘10 HOpraHquCKI/Ie BEII[ECTBA KJIETKU — YTJIEBOJIbI H 1 H H H H
‘11 HOpraHI/IquKI/Ie BEIIECTBA KIIETKA — JIUITAbI H 1 H H H H
12 |Hyxneunossie kucnotsl. JJHK u PHK. Jlaboparopuas pabota 1 0.5
«MccrenoBanue HyKIEHHOBBIX KHUCIIOT, BBIICTICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY
13 ||Ctpoenue u pynxuun ATD. [Ipyrue Hykiaeozuarpudocdats 1
(HT®)
14 ||CexBenupoBanue JJHK. MeTo1bl reHOMUKH, TPAHCKPUIITOMHKH, 1
IPOTEOMUKHU
‘15 HMGTOI{H CTPYKTypHOU Onosiorun H H H H H
‘16 HTI/IHLI KJIeToK. I[Ipokaprorrnueckas KieTka H H H H H
17 ||Crpoenue sykapuoruueckoil kinerku. [Ipaktuueckas padbora 0.5
«M3ydyeHue cBOMCTB KJIETOYHOI MeMOpaHbI»
‘18 HHOBerHOCTHHﬁ armapar KJIETKH H H H H H
19 ||OmaOMemOpaHHBIE OpraHOuAbI KiIeTKH. [IpakTrueckas pabora 0.5
«V3ydyeHnue TBUKEHUS IIUTOILIA3MbI B PACTUTENBHBIX KIETKaX)»
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Ne Tema ypoka KonunuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Bceero|| Kontponbnsie | ITpakrtudeckue || A3YICHAA obpazoBarenbHbIC
padoThI padoThI peCypCrI
20 |ITomyaBTOHOMHBIC OPTaHOUIBI KJIICTKH: MUTOXOHAPUH, TIIIACTHIBI. 1 0.5
JlaboparopHas pabota «lccrnenoBanue mia3Monnsa u
JETUIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)»
‘21 HHeMeM6paHHHe OpraHOM/bI KIIETKH H 1 H H H H
‘22 HCTpOGHI/Ie 1 GYHKLUH s1pa “ 1 “ “ H H
23 ||CpaBHHTENBHAS XapaKTEPUCTUKA KIETOK 3yKapuoT. JlaboparopHas 0.5
pabora «/3ydeHune CTpoeHHs KJIETOK Pa3IMNdHbIX OPTaHH3MOBY
24 || AcCUMUIISITTIAS ¥ TUCCUMILISALINS — JIBE CTOPOHBI METa00IM3Ma. 1
Tune oOmeHa Bemiects. JlabopartopHast pabora «M3ydeHue
KaTaIMTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMUIIa3bl
WM KaTayasbl)»
25 ||®epMeHTATHBHBIN XapaKTep pPeaKIuid KIETOYHOI0 MeTaboIM3Ma. 1 0.5
JlaboparopHas pabota «/3ydenne GepMEHTaTUBHOTO paCHICTUICHUS
MEPOKCH/Ia BOJIOPOJA B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
‘26 HBCJ‘IKI/I-aKTI/IBaTOpLI U O€JNKU-UHTUOUTOPBI H 1 H H H H
‘27 HABTOTpO(l)HLHZ TUI 0OMEHa BElIEeCTB H 1 H H H H
28 |[orocunres [ | | |
29 | XemocwuHuTe3. JlaboparopHas pabota «CpaBHEHHUE MPOIIECCOB 1 0.5
(oTOCHHTE3a U XEMOCHHTE3a»
30 |[AHaspobHble oprannu3Mbl. Busasl Opoxenus. JlaboparopHas pabota 1
«CpaBHEHHE MTPOIIECCOB OPOKEHHS U IBIXAHHS
‘31 HA3p06HLIe OpraHU3MBbl. DTalbl SHEPreTUYECKOro oOMeHa H 1 H H H H
32 ||DHeprust MeMOpaHHOTO rpajueHTa nporoHoB. Cunre3 AT®: padora | 1
npoToHHON AT®-cuHTa3bI
‘33 HPeaKHI/II/I MaTPUYHOTO CHHTE32 H 1 H H H H
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Ne Tema ypoka ‘ KonunuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Bceero|| Kontponbnsie | ITpakrtudeckue || A3YICHAA obpazoBarenbHbIC
padoThI padoThI peCypCrI

‘34 HTpaHCKpI/IHHI/IH — MatpuuHbli cuHTe3 PHK H 1 H H H H ‘
‘35 HTpaHCJISILII/IH U €8 dralbl H 1 H H H H ‘
‘36 HKOI[I/IpOBaHI/Ie aMUHOKHCIIOT. Pontk prbocoM B OrocuHTe3e Oenka “ 1 “ “ H H ‘
‘37 HOpraHmauHﬁ reHOMa y IPOKApUOT U 3YKapHOT “ 1 “ “ H H ‘
‘38 HMoneKyn;IpHHe MEXaHU3MBbI YKCIIPECCHH TEHOB Y 3YKapUOT H 1 H H H H ‘
39 || Bupycsl — BHekJIeTOUHBIE ()OPMBI )KU3HU U OOJIUraTHbIC Mapa3uThl. || 1 0.5

[IpakTuueckas padota «Co3qanue MOIEIN BUpyCa
‘40 HBprCHHe 3a00JIeBaHUs YENIOBEKA, )KUBOTHBIX, PACTECHUM H 1 H H H H ‘
‘41 HHaHOTeXHOHOFI/II/I B OMOJIOTMH U MEIUIIUHE H 1 H H H H ‘
‘42 H}KI/BHeHHHﬁ LIUKJI KJIETKA H 1 H H H H ‘
‘43 HManI/I‘lHBIﬁ cunte3 JJHK H 1 H H H H ‘
44 | Xpomocomsl. JJabopaTopHas padora «3yueHue XxpoMocoM Ha 1 0.5

TOTOBBIX MUKpOIpenapaTax»»
‘45 HZ[eJIeHI/Ie KJIETKH — MUTO3 H H H H H ‘
46 ||Tums! knerok. Kapuokunes u nutokuHes. Jlaboparopnas pabora 0.5

«Habnronenrne MuTo3a B KJIeTKaX KOHYMKa KOpellka Jiyka (Ha

TOTOBBIX MUKpOIpenapaTax)»
‘47 HPerJBII_II/I}I AKHU3HEHHOTO LIUKJIa KJIETOK H H H H H ‘
‘48 HOpraHmM KaK €JIMHOE LENI0E H H H H H ‘
49 | Txanu pacrenuii. JlJaboparopHas padota «M3ydeHne TkaHen 0.5

pacTeHu
50 |[Txanu KMBOTHBIX U uenoBeka. JlabopatopHas padora «3yuenue 1 0.5

TKaHEH JKHBOTHBIX)
‘51 HOpraHH. Cuctemsl opranoB. JIabopatopHast pabora «M3yuenue H 1 H H 0.5 H H
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Ne Tema ypoka ‘ KonunuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero|| KonTtponshsie || [Ipaktuueckue | M3YICHHA obpasosatenbHbIe
padoThI padoThI peCypCrI

‘ HOpFaHOB I[BETKOBOT'O PACTECHUSD H H H H H ‘
‘52 HOnopa TeJ1a OPraHu3MOB H 1 H H H H ‘
‘53 HI[BI/DKeHHe OpPTraHU3MOB “ 1 “ “ H H ‘
‘54 HHHTaHHe OpraHu3MOB “ 1 “ “ H H ‘
55 |[[IuTaHue MO3BOHOYHBIX )KUBOTHBIX. [IHIIeBapUTEIbHAS CUCTEMA 1

YeJIoBeKa
‘56 HI[LIX&HI/IG OpPTraHU3MOB H 1 H H H H ‘
‘57 HI[LIX&HI/IG MMO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA H 1 H H H H ‘
‘58 HTpchnopT BEIIECTB Y OPraHU3MOB H 1 H H H H ‘
‘59 HKpOBeHOCHa}I crcTeMa MO3BOHOYHBIX KHBOTHBIX U YEIOBEKA H 1 H H H H ‘
‘60 HBLII[GJ‘IGHI/IG y OpraHu3MOB H 1 H H H H ‘
‘61 H3aHII/ITa y OpraHU3MOB H 1 H H H H ‘
‘62 HI/IMMyHHaSI CUCTEMa YeJIOBEKa H 1 H H H H ‘
‘63 HPazz[pamHMOCTL Y PEeryJisilusl y OpraHu3MOB H 1 H H H H ‘
64 |['ymopaibHas peryisiiys U SHJOKPUHHAS CHCTEMa )KUBOTHBIX U 1

YeJI0BeKa
‘65 HCDopMLI Pa3MHOKEHHsI OPTaHU3MOB H 1 H H H H ‘
‘66 HHonome pa3MHOKEHUE H 1 H H H H ‘
67_|Meiios 1] | | | |
68 |[amerorene3. OOpa3oBaHUE U PA3BUTHE MOJIOBBIX KIETOK. 1 0.5

JlabopaTtopHas pabota «3ydeHue cTpoeHus MOJOBBIX KJIETOK Ha

TOTOBBIX MUKpOIpenapaTax»»
‘69 HI/IH,Z[I/IBI/IL[yaHBHOG pa3BUTHE OPraHU3MOB — OHTOI€HE3 H 1 H H H H ‘
‘70 H3amazu<a OpraHOB U TKaHeW M3 3apObIIIEBbIX JIUCTKOB H 1 H H H H ‘
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Ne Tema ypoka KonunuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE

n/n Bceero|| Kontponbnsie | ITpakrtudeckue || A3YICHAA obpazoBarenbHbIC
padoThI padoThI peCypCrI
71 |[PocT u pa3BuTHE )XHBOTHBIX. JlabopaTtopHas padoTa «BrisBieHne 1 0.5

IIPHU3HAKOB CXOJACTBA 3ap0m;1meﬁ II03BOHOYHBIX )XUBOTHBIX»

72 |[PasMHOXEHHE U pa3BUTHE pacTeHui. JlabopaTopHas pabora 1 0.5
«CTpoeHHe OpraHOB Pa3MHOKCHHSI BBICIIIHX PACTCHUI

‘73 HI/ICTopm{ CTaHOBJICHUS M PA3BUTHUSA T€HETHKHU KaK HAyKH “ “ “ H H
74 ||OcHOBHBIE NOHSTHS U CUMBOJIBI TeHETUKU. JlabopaTtopHas paboTa 1 0.5

«Jlpo3oduia kak 0ObEKT TeHETUYECKUX UCCIETOBaHUI»
75 ||[3aKOHOMEpPHOCTH HaCJIeI0BaHUs MPU3HAKOB. MOHOTHOpHIHOE 1 0.5

ckpeurBanue. [Ipaktuueckas pabota "M3ydeHue pe3yibTaToB

MOHOTHOPUIHOTO CKPEIIUBAaHUS Y IPO30(pHIIBI"
‘76 HI_IHTonomquKHe OCHOBBI MOHOTUOPUTHOTO CKPELIMBaHUS H 1 H H H H
‘77 HAHaanponmee cKkpemBanue. Hemonnoe 1oMMHUpPOBaHUE H 1 H H H H
78 ||[duruGpugHoe ckpemuanue. [Ipaktuueckas padora «M3ydyenue 1 0.5

pe3yIbTAaTOB AUTUOPUIAHOTO CKPEIIUBAHUS Y TPO30(PUITBI»

‘79 HI_II/ITonoqueCKHe OCHOBBI TUTHOPUIHOTO CKPELIUBaHUS H 1 H H H H
‘80 HCuermeHHoe HACJICJIOBAaHHUE TTPU3HAKOB H 1 H H H H
‘81 HXpOMOCOMHaH TEOPHs HACJIEICTBEHHOCTH H 1 H H H H
‘82 HFeHeTI/IKa mojia H 1 H H H H
‘83 HFeHOTI/In KaK I[eJIOCTHAsI CHCTEMA H 1 H H H H
84 |['eHeTnueckuii KOHTPOJIb Pa3BUTHUS PACTEHUH, )KUBOTHBIX U 1
YyelroBeKa

‘85 HI/I3MquI/IBOCTL MPU3HAKOB. BUbl H3MEHUMBOCTH H 1 H H H H
‘86 HMO;{H(I)HKauI/IOHHaﬂ U3MEHYUBOCTD H 1 H H H H
87 |BapuanuoHHBIN paa U BapualmoHnHas kpusas. JlabopaTopHas 1 0.5

pabota «lccnenoBanne 3aKOHOMEPHOCTEH MOIU(DUKAITMOHHOM
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Ne Tema ypoka KonunuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Bceero|| Kontponbnsie | ITpakrtudeckue || A3YICHAA obpazoBarenbHbIC
padoThI padoThI peCypCrI
n3MeHYnBOCTHU. [locTpoeHne BapuaiioHHOTO psa U BApHALMOHHOM
KPHUBOW»
‘88 HFeHOTI/IaneCKaﬁ U3MEHYMBOCTh. KOMOMHATHBHAS N3MEHYUBOCTh “ “ “ H H
89 |MyraunoHHas u3MEeHYUBOCTh. [IpakTnyeckas pabora «MyTtamuu y 0.5
Ipo30(uis! (Ha TOTOBBIX MUKPOIIPEApaTax)»
90 ||3aKOHOMEPHOCTH MYTAITMOHHOTO TIpoIecca. DNMUTCHETHKA U 1
SMHUTCHOMHUKA
91 |l'eneruka yenoBeka. [Ipaktuueckas pabora «CocraBienue u anamms | 1 0.5
POJIOCIIOBHOM
‘92 HMGTOI[LI MEIUIIMHCKOW T€HETUKH H H H H H
93 |3HayeHMe MEIUIIMHCKOW T€HETUKHU B MIPEAOTBPAILCHUN U JICYCHUH 1
TCHETHYECKUX 3a00JICBaHUI YeJI0BEKa
94 ||OcHoBHbIe OHATHS cenekuuu. JlabopaTopHas pabdora «3yuenue 1 0.5
COPTOB KYJBTYPHBIX PACTECHHUIA U MIOPOJI JOMAIITHUX KHUBOTHBIX)
95 |[MetonbI ceneKIMOHHOM paboThl. JlaboparopHas padoTa «3ydeHue 1 0.5
METO/IOB CEeNEKIIUN PaCTEHUII»
96 || locTrxeHus ceNleKLUU pacTeHUI 1 KUBOTHBIX. [IpakTnueckas 1
pabota «IIpuBHBKa pacTeHHII»
‘97 HCoxpaHeHHe, U3yYeHHE U MCIIOJIb30BaHNE TeHETHIECKUX PECYPCOB H H H H H ‘
98 |buoTrexHoNIOrUs KaK HayKa M OTpaciib Npou3BoACTBa. [IpakTnueckas 0.5
pabota «3yuenne 00beKTOB OMOTEXHOIOT UM
‘99 HOCHOBHBIG HaIpaBJICHUS] CHHTETHYECKOW OMOJIOTUHI H 1 H H H H ‘
‘100 HXpOMOCOMHaSI Y TeHHAs WH)KEHEPUs H 1 H H H H ‘
‘101 HMCI{I/IHI/IHCKI/IC OMOTEXHOIOTUN H 1 H H H H ‘
‘102 HPe3epBHLII71 ypok. [ToBropenue, 060011IeHne, cuCTEMaTH3aIUs H 1 H H H H ‘
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Ne Tema ypoka ‘ KonunuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Bceero|| Kontponbnsie | ITpakrtudeckue || A3YICHAA obpazoBarenbHbIC
padoThI padoThI peCypCrI
| |swanmii L | | | |
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 | 0 | 135 [ |
11 KJIACC
Ne Tema ypoka ‘ KonunuecTBo yacos ‘ [Hara DJEeKTPOHHBIEC TUPPOBBIE
n/n Beero|| Kontponbnsie || [Ipaktnueckue || A3YICHAA obpazoBaTenbHbIe
paboThI paboThI PECYpChI
‘1 HBBOH}OHI/IOHHaﬂ teopus Y. JlapBuna H 1 H H H H ‘
‘2 HI[BI/DKyIHHe CWJIBI DBOJTFOLIMK BUIOB 110 Y. JlapBuHY H 1 H H H H ‘
‘3 HEopL6a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD H 1 H H H H ‘
‘4 Hd)opMI/IpOBaHHe CUHTETUYECKON TEOPUH BOJIIOLIUH H 1 H H H H ‘
S5  ||9Tamnbl 3BOIIOLMOHHOIO MIPOLECcCa: MUKPO3BOIIOLUS U 1
MaKpOAIBOJIOIHS
‘6 HHonynsluI/m — DJIEMEHTApHAs €AMHHUILIA 3BOJIFOLUH H 1 H H H H ‘
7 |3akon reneruyeckoro paBHoBecus k. Xapau, B. BaiinOepra. 1 0.5
JlaGopatopHas paboTa «BpIsgBI€HHE H3MEHUYUBOCTH y 0COOEH OJJHOTO
BUIa»
‘8 HSneMeHTapHLIe (bakTOpB! IBOTIOLHUU H 1 H H H H ‘
‘9 HS(M)GKT ocHoBarens. D(hdeKT OyTbUIOUHOTO FOPIIBIIIKA H 1 H H H H ‘
‘10 HMI/IFpaI_II/II/I. W3onsauuu nomynsauuii: reorpaduyeckas, 6HOJ10r1/1qec1<a;1H 1 H H H H ‘
‘11 HECTeCTBeHHHﬁ 0TOOp — HaNpaBIAOLUN (HAaKTOP IBOIIOLUN H 1 H H H H ‘
112 |[Mosnoroit ot6op | 1 | | [ [ |
13 |IIpucrocoOIeHHOCTh OPTaHU3MOB KaK Pe3yJIbTaT MUKPOIBOJFOIIHH. 1 0.5

JlaGopatopHas pabota «3yuenne apoMopdo30B 1 uaroa anTanui
y PaCTeHHH U KUBOTHBIX»
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Ne Tema ypoka KonuuectBo yacos ‘ [ara DneKTpOHHBIE U(POBBIE
n/m Beero|| Kontponsnsie || [Ipakrtudeckue || A3YICHUA obpasosatenbHbIe
padoTHI paboTHI PeCYpCBI

14 |[Ipumepsl mpucocoOIEHUN Y OPraHU3MOB: MOP(OJIOTHYECKHE, 1 0.5

dusnonornueckue, OMOXUMHUIECKUE, TToBeieHYeckue. JlaboparopHas

pabora «[IpucrocodaeHst OPraHu3MOB U UX OTHOCUTEIIbHAS

1[EJIECO00PA3ZHOCTh
15 ||Bug, ero kputepun u cTpykrypa. Jlaboparopuas pabora 1 0.5

«CpaBHEeHHE BUAOB TI0 MOP(OJIOTHUECKOMY KPUTEPHUIO
16 |Crpyxrypa pina |t ] | | | |
‘17 HBI/IIIOO6pa?,OBaHI/Ie KaK pe3yJIbTaT MUKPOIBOJIOIUU H 1 H H H H ‘
‘18 ”CBH3B MUKPOIBOJIIOLUM U STUAEMUAOIOTUHI H 1 H H H H ‘
19 |MaxkposBoumorus. [laneoHToIorn4eckre MeTo bl U3y4eHUs 1

HBOJIIOIUH
‘20 HEnoreorpa(queCKHe METO/]Ibl U3yUEHHUSI IBOTIOLUU H 1 H H H H ‘
21 ||[OMOpHOIOrHYecKre U CPaBHUTEIBLHO-MOP(OIOrHYECKHE METOBI

U3yUYEHHSI SBOITIOLIUU
22 |[MonekynIsipHO-TeHeTUYeCKIe, OMOXUMUYECKHNE 1 MaTeMaTHIECKIe 1

METO/bI U3YUEHUS IBOTIOLNN
‘23 HO6HlI/Ie 3aKOHOMEPHOCTH JBOJIOINH H 1 H H H H ‘
‘24 HAI{aHTI/IBHaﬂ panuanus. HepaBHOMEpPHOCTb TEMITOB BOJIOLIMH H 1 H H H H ‘
‘25 HHaqur,Ie TUIOTE3bI MPOUCXO0XKICHUS )KU3HHU Ha 3emiie H 1 H H H H ‘
‘26 HI[OHaquHe NIPECTABICHUS O 3aPOXKICHUM KU3HU H 1 H H H H ‘
‘27 ”OCHOBHHC 3TaInbl HEOPTAHUYECKOMN 3BOJIFOLIMH H 1 H H H H ‘
‘28 ”FI/IHOTGBLI 3apOXKACHUS )KU3HU H 1 H H H H ‘
29 |[Mcropus 3emun 1 MeTobl e€ n3ydenus. Jlabopatopnas padora 1 0.5

«I/I3yquI/Ie 1 OIMMCaHNEC NCKOIMAEMBIX OCTaTKOB APEBHUX
OpTaHHu3MOB»
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Ne Tema ypoka ‘ KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/n Beero|| Kontponbnsie || [Ipaktnueckue || A3YICHAA obpazoBaTenbHbIe
padoTHI paboTHI PeCYpCBI

‘30 HHa‘{aJ'IBHBIe 3Tanbl OPraHUYECKOM IBOTIOIUU H H H H H ‘
31 |Domonus syxapuor 1] | | | |
32 ||OcHOBHBIE 3TaIbl BOMIONHUU PACTUTEIBHOTO Mupa. [IpakTnueckas 0.5

pabota «3yueHne ocoOEHHOCTEH CTPOCHHS PACTEHUI pa3HbIX

OT/ICTIOBY
‘33 HOCHOBHHe ATarbl YBOJIIOIUH KHUBOTHOTO MHPa H 1 H H H H ‘
34 | OBomtonus xkuBOTHBIX. [IpakTuueckas padora «3yueHnue 1 0.5

OCOOCHHOCTEH CTPOCHHUS ITO3BOHOYHBIX )KHUBOTHBIX)
‘35 HPa3131/1THe KU3HHU Ha 3eMJIe TI0 3paM U Ieproiam H 1 H H H H ‘
‘36 HMaCCOBHC BBEIMUPAHUS — JKOJIOTHUECKHE KPU3HUCHI MPOIIIOTO H 1 H H H H ‘
‘37 HCOBpeMeHHHﬁ HKOJIOTMUYECKUN KPU3UC, €r0 0COOEHHOCTH H 1 H H H H ‘
‘38 HCOBpeMeHHa}I CUCTEMa OPraHUYeCKOro MPOILIOT0o H 1 H H H H ‘
‘39 HOCHOBHHe CUCTEMaTUYECKHE TPYIIIbI OPraHu3MOB H 1 H H H H ‘
‘40 HAHTpononorm[ — HayKa 0 4eJIOBEeKe H 1 H H H H ‘
‘41 HPaSBI/ITI/Ie MPEJCTABICHUI O TPOUCXOKICHUH YEJIOBEKA H 1 H H H H ‘
42 |[Mecto 4enoBeka B CUCTEME opranudeckoro mupa. Jlaboparopuas 1 0.5

pabota «3yueHne 0cOOEHHOCTEN CTPOCHUS CKelleTa YeloBeKa,

CBSI3AHHBIX C TIPSIMOXOXKICHUEM))
‘43 HI[BmemHe CHJIBI aHTPOTIOT€HE3a H H H H H ‘
44 ||CooTHoIlIEHHE OMOIOTUYECKUX U COLIMATBHBIX (JaKTOPOB B

aHTPOIIOTEHE3e
‘45 HOCHOBHHC CTaJMy aHTPOIIOTeHE3a H H H H H ‘
‘46 HHaneoreHeTHKa Y TIaJICOT€HOMHKA H H H H H ‘
‘47 HSBOJnouI/I;{ COBPEMEHHOTO YeJIOBEKa H H H H H ‘
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Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Kontponsnsie || [Ipakrtudeckue || A3YICHUA obpasosatenbHbIe
padoTHI paboTHI PeCYpCBI

48 |[Yenoseueckue pacel. [IpakTuueckas padora «M3yuenue 1 0.5

HKOJIOTHUECKUX aJanTalli YeTOBEKa»
‘49 ”MG}KI[I/ICL[I/IHJII/IHapHBIe METO/Ibl aHTPOIIOJIOTUHN “ 1 “ “ H H ‘
‘50 H3ap0)KI[eHI/IC 1 Pa3BUTHE IKOJOTHH H 1 H H H H ‘
51 |Metozasl axonorun. JlabopaTtopHas padora «3yueHrne MeTo10B 0.5

HKOJIOTHYECKUX UCCIICTOBAHMID
‘52 H3HaquHe SKOJIOTUYECKHUX 3HAHUU IJI YeJIoOBEKa H 1 H H H H ‘
‘53 HBKOHOFquCKI/Ie (hakTopbI H 1 H H H H ‘
54 || Abuotuyeckue pakTopbl. CBET KaK IKOJIOTUYECKUH (HaKTop. 0.5

JlaboparopHas paboTa «BplsBieHHe MPUCIOCOOIEHUI OPraHU3MOB K

BIIUSTHUIO CBETa»
55 ||AGuotnyeckue pakropsl. TemmnepaTypa Kak sKosnorndeckuii pakrop.| 1 0.5

JlaGopatopHas paboTa «BplsgBieHHE TPUCTIOCOOIEHUI OPraHU3MOB K

BIIMSTHUIO TEMITEPATYPhD»
56 ||AGuotnyeckue GpakTophl. BIakKHOCTh Kak IKOJIOTHUECKUN (HaKTOp. 1 0.5

JlaGopatopHasi paboTa «AHATOMHYECKHE OCOOEHHOCTH PAaCTeHUH U3

Pa3HbIX MECT OOUTaHUS»
‘57 HCpenH 0o0WTaHUSl OPraHN3MOB H 1 H H H H ‘
‘58 HEI/IonoqueCKHe PUTMBI H 1 H H H H ‘
‘59 H}KI/I3HeHHHe (bopMBbI OPraHU3MOB H 1 H H H H ‘
‘60 HBI/IOTquCKHe (bakxTopsl H 1 H H H H ‘
61 ||3HaueHue OMOTUYECKUX B3aMMOJEHCTBHM IS CYIIECTBOBAHUS 1

OpPTaHU3MOB B CpeJie OOUTaHUS
‘62 HSI(onoqueCKI/Ie XapaKTEPUCTUKH MOMYJIALUN H 1 H H H H ‘
‘63 HOCHOBHHe MOKa3aTes Iy MOMYJISLUN: YUCIEHHOCTD, INIOTHOCTD, H 1 H H H H ‘
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Ne Tema ypoka ‘ KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Kontponsnsie || [Ipakrtudeckue || A3YICHUA obpasosatenbHbIe
padoTHI paboTHI PeCYpCBI

‘ HBo3paCTHa;1 U TI0JIOBast CTPYKTYpa H H H H H ‘
64 ||OcHOBHBIE MTOKA3ATENN TOMYJISIIMN: POXKIAEMOCTD, IPUPOCT, TEMIT 1

pocTa, CMEpTHOCTh, MUTPALUH
‘65 HBKOJIOH/IquKaH CTPYKTYypa MOMYJISAIIUN H 1 H H H H ‘
‘66 HI[I/IHaMI/IKa MONYJISIIUA U €€ PEeTYIISIIus H 1 H H H H ‘
‘67 HKpI/IBI)Ie pOCTa YHCIEHHOCTH NOmyJsiiiiy. KpuBbie BEDKHUBaHUS H 1 H H H H ‘
68 |Dxonornyeckas Huma Buaa. JlabopartopHas padora 1 0.5

«IIpucnocobneHust ceMsiH pacTeHHI K pacCEeICHUI0»
‘69 HBI/I,I[ KaK crcTeMa MOMYJISIIHMA H 1 H H H H ‘
‘70 H3aKOHOM€pHOCTI/I MOBEJICHUS U MUTPAINI )KUBOTHBIX H 1 H H H H ‘
‘71 HCoo6meCTBo OpraHu3MOB — OHMOILIEHO3 H 1 H H H H ‘
‘72 HBKOCHCTeMa KaK OTKpPBITast CHCTEMA H 1 H H H H ‘
‘73 ”prTOBOpOT BEIIECTB U MOTOK SHEPTUU B DIKOCHCTEME H 1 H H H H ‘
‘74 HOCHOBHLIC MOKA3aTEeNIHN 3KOCUCTEMBI H 1 H H H H ‘
‘75 HSKOHOFquCKI/Ie UpamMubl H 1 H H H H ‘
‘76 HI/I3M6H6HI/I}I COOOIIIECTB — CYKIIECCUU H 1 H H H H ‘
77 ||[IpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMBI 1

MOpPEN U OKEAHOB
78 |[IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI TYHP, JIECOB, CTETIEH, 1

MyCTHIHB
‘79 HAHTponoreHHLIe 3KOCHCTEMBI H H H H H ‘
80 ||[Ypboskocuctemsl. [IpakTuyeckas pabora «/3ydyeHue u onucanue 0.5

ypOO3KOCUCTEMBI»
‘81 H3aKOHOMepHOCTI/I (hopMHUpPOBaHMSI OCHOBHBIX B3aUMOICHCTBUM H 1 H H H H ‘
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Ne Tema ypoka ‘ KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/n Beero|| Kontponbnsie || [Ipaktnueckue || A3YICHAA obpazoBaTenbHbIe
padoTHI paboTHI PeCYpCBI

‘ HopraHmMOB B DKOCHCTEMaxX H H H H H ‘
82 |[MexaHM3MbI BO3JICHCTBHUS 3arpsi3HEHUH Pa3HbIX THIIOB Ha 1

CcyOOpraHM3MEHHOM, OPTraHU3MEHHOM, TOMYJISIIMOHHOM U

9KOCUCTEMHOM YPOBHSIX
‘83 HEI/IOC(bepa — obmerutanerapHasi 000JI049Ka 3eMin “ 1 “ “ H H ‘
‘84 HquHHe B. U. Bepranckoro o 6uocdepe H 1 H H H H ‘
‘85 ”3aKOHOMepHOCTI/I CYLIECTBOBaHUsI OUOC(epbl H 1 H H H H ‘
‘86 HprFOBOPOTBI BEIIIECTB U OMOIrCOXMMUYECKUE ITHKIIBI H 1 H H H H ‘
‘87 H30H8.J'IBHOCTB o6uocdepsl. OCHOBHBIE OMOMBI CYIIIH H 1 H H H H ‘
‘88 HYCTOﬁqHBOCTb ounochepsl H 1 H H H H ‘
‘89 leonoqueCKHe KPHU3UCHI M UX TPUYNHBI H 1 H H H H ‘
‘90 HB03I{eI71CTBHe JenoBeKka Ha Ouocdepy H 1 H H H H ‘
‘91 HAHTponoreHHoe BO3/ICHICTBUE HA PACTUTEIIbHBIN U )KUBOTHBIN MUP H 1 H H H H ‘
92_||Oxpara mprpozer L1 ] | | | |
93 ||OcHOBHBIE IPUHIIMITBI YCTOMYUBOTO PA3BUTHUS YEJIOBEYECCTBA 1

IPUPOIBI
94 |[PanoHaTFHOE TIPUPOJIOTIONB30BAHUE U COXPAaHEHHE 1

OHOJOTHYECKOT0 pa3Ho0Opasus 3emiu
‘95 HO6o6meHHe 1o Teme «MUKPOIBOIIONUS U €€ PEe3yJIbTaTh» H H H H H ‘
‘96 HO606H1eHHe 1o TeMe «MaKpO3BOJIIONHUS U €€ Pe3yJIbTAThD) H H H H H ‘
97 ||O606meHue 10 TeMe «[IporcxXoKIeHIE U Pa3BUTHE KU3HH HA

3emie»
‘98 HO6o6meHHe o TeMe «[IporcxoKIeHHE YeIOBEKa — AaHTPOIIOTCHE3) H H H H H ‘
‘99 HO606H1eHHe 1o TeMe «DKOJIOTHS — HayKa O B3aUMOOTHOIIECHUSX H H H H H ‘
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Ne Tema ypoka ‘ KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Kontponsnsie || [Ipakrtudeckue || A3YICHUA obpasosatenbHbIe
padoTHI paboTHI PeCYpCBI
| Jloprasusmon» L | | | |
‘100 HO606LueHHe 1o Teme «OpraHu3Msbl U cpeia OOUTAHUS H 1 H H H H ‘
‘101 HO606L[IGHI/IC 10 TeMe «DKOJIOTHS BUJIOB U TIOMYJISIIIHIA» “ 1 “ “ H H ‘
‘102 HO606L[IGHI/IC o Teme «buocdepa — rmobdanapHas 3KOCHCTEMAY “ 1 “ “ H H ‘
IOBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 | 0 [ 75 I |

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUD»
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