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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepannm»y, ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (penepanbHoi pabodeil mporpamMmbl
BOCITUTAHHUS.

VYuebusiii npeamer «buonorus» yrmyOnénnoro ypoBHs usydeHus (10-11 xmaccer)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB IPEIMETHON 00nacTu «EcTeCTBEHHO-HAYYHBIE MPEAMETHI.
Cormacao monoxenusim OI'OC COO mnpodwibHble y4eOHBIC NpPEIMEThI, H3y4aeMbie Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanuu 0Oy4eHHsT Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHUS M NMPHU3BaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpeOHMM OOIIMM, CpeIHUM NPOPECCHOHATBHBIM U BBICHINM O0pa3zoBaHHeM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJ]a4, CBA3AHHBIX C MpodopHeHTanuen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAaHHMEM HHTEpeca K KOHKPETHOH OOJAacTH HAy4dHOTO 3HAHHMSA,
CBSI3aHHOTO C OHMOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WJIHM BOEHHBIM
JIEJIOM.

[Tporpamma no yuebHoMy npeamery "buonorus" gaér mpencraBieHue O LU U 33aJa4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, OIpeesisieT 00s3aTeIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUpOBAaHUE MO pasfeliaM U TeMaw,
pacmpeziefieHue Mo KiiaccaM, peKOMEHAYeT MOCIeA0BaTeIbHOCTh U3YUeHUS yueOHOro MaTepHraa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBsS3€d, JIOTHMKH Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs,
Omaromaps uyeMy [pPOCMAaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIOIlee  pPa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTHIECKOTO MBIIUICHUS, TIPEJCTaBICHUN O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIUTaHHE OEpeXHOr0 OTHOIICHUS K OKpYXKarolled MpHupoaHOH cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEMBIM JMYHOCTHBIM, METAlpeJAMETHBIM M HPEIMETHBIM
pe3yapTaTaM oO0ydeHuss U B (OPMHUPOBAHHH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHHOMN
JESTEIbHOCTH OOYy4YalolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIorTMYecKkoro oOpa3oBaHUS Ha
YpOBHE CpeqHero oo1mero oopazoBaHusl.

VY4eOublii npeamer «buonorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBepIIacT
Ouonornyeckoe 0Opa3oBaHUE B MIKOJIE U OPUEHTHPOBAH HA PACIIMPEHUE W yriIyOJeHWe 3HAHUN
0o0ydJarommxcsi O JKMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
AMOPHONIOTUN W OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

N3zyuenne yuebHoro mpeamera «bruomorus» Ha yriayOJleHHOM YpOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMIMUXCS K TOCIEIYIONIEMY TMOJIYYCHUI0 OHMOJIOTHYECKOTO O00pa3oBaHUS B
By3aX W OpPraHU3allUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAEp)KaHUsS
COCTaBIISIET CHUCTEMa OMONOTUYECKUX 3HAHWH, MOJNYYCHHBIX MPU H3YyYEHUH OOYYarOIIUMUCS
COOTBETCTBYIOIIIMX CHCTEMATHYECKHX pa3JesioB OHMOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTY4arOT pa3BUTHE. Tak, pacIIMpeHbl U yriayOIeHbl



OMOJIOTHYECKHE 3HAHUS O PACTeHHSX, JKUBOTHBIX, Ipubax, OakTepHusx, OpraHu3Me 4YelOBeKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOINOJHUTEIBHO BKJIIOYEHbI OHOJIOIMYECKUE CBEICHUS
IPUKIIAJHOTO U IOMCKOBOIO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beibopa npodeccun. BosMokHa Takke MHTETpalusi OMOJOIMYECKHX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMH 00YUYaIOLIUMUCS IPU U3y4YeHUHN (QUBUKH, XUMUH,
reorpauu u MaTEMaTHKH.

Crpykrypa mnporpammsl 1o ydeOHOMy ImpenMery "buonorus" orpaxaer cHUCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIN MOAXOAbI K M3yueHUIo Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3aluH,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 kiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OMOJIOTrHH,
AMOpHOJIOTUN ¥ OUOJIOTUU Pa3BUTHUS, TEHETUKU U CEIEKIUH, OMOTEXHOJOTUU U CHUHTETHYECKON
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS OOydarolmmxcs Mo OOTaHMKE, 300JIOTMH, aHATOMUH,
¢duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTUU H
yuaeHue o buocdepe.

VYueOublii mpeamer «buomorus» npu3BaH O00ECIEYUTH OCBOEHHE OOYUYaAIOIIMMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMUIOB W TMPaBWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro0Opazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLuU, OUOLIEH03a, AKOCHUCTEMBI, O BBLIAOIINXCS
HAy4YHBIX JOCTHIKEHMSIX, COBPEMEHHBIX HUCCIICJOBAHUSX B OHOJOTMU, NMPUKIAIHBIX ACIEKTaX
Ounoyoruveckux 3HaHWM. (s pa3BUTHSA U TOJAEpkKaHUS WHTepeca 00YyJaromMXcsi K OMOJIOTUU
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaia B COJAEPKaHUU MPOTpaMMbl 1O
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEHN CTAaHOBJICHHMS W Pa3BUTHsS TOW WM MHOU
o0nacTu OMOJNIOrMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PELICHUE BaKHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriiyOJEHHOM YpPOBHE — OBJIAJICHUE
0o0y4JarIMMHUCS 3HAHUAMU O CTPYKTYPHO-QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUHU HHTEpEca
K onpeAenéHHoi 001acTu MpoecCHOHANBHON NIEATENbHOCTH, CBI3aHHONW ¢ OMONOTHEH, Wi K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIKEHHUS OMOJIOTHYECKOr0 00pa30BaHuUs.

Joctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMNX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OHOJIOTMYECKMX 3HaHMHA: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUsSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX M IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayYyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOTOO0pa3uu U OCOOEHHOCTSIX OMOJIOTMYECKHX CHUCTEM (KJIETKA, OpPTaHU3M, MOMYJISAINS, BU,
OmoreorieHo3, Owocepa); O BBIIAIOMIMXCSA OTKPBHITUSAX M COBPEMEHHBIX HCCIECIOBAHUSAX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYaromMXcsi €  METOJAaMM  TO3HAHUA  JKUBOM  MPHUPOABI:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOU U KIETOYHOM OMOJIoruw,
SMOPHOJIOTUN U OMOJIOTUH PAa3BUTHUS, TEHETUKU M CEJIEKIINU, OMOTEXHOJIOTHH U CUHTETHYECKON
OuoNorMy, MaJeOHTOJOIMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HaOmoaeHue, H3MEPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);



OBJIaJIcHHE OOYYaIOIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TIOJIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHOJOTMM M COLHUAIBHO-
HSKOHOMHYECKUMH U SKOJIOTMYECKHMHU IPOOJIEMaMH YEeJIOBEYECTBA; OILCHMBATH ITOCIIEACTBUS
CBOCH JIEATENIbHOCTH I10 OTHOLIEGHUIO K OKpYXKarolled HpUPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0O U 3J0POBBIO  OKPYXAIOUIMX JIIoJeH; OOOCHOBBIBAaTH U  COONIOAATH  MEpPbI
npoMIaKTUKN WHPEKITMOHHBIX 3a00JI€BaHUH, MpaBUia MOBEACHHUS B IPUPOJEC M 00ECIICUeHU S
0€3011aCHOCTH COOCTBEHHOM KXH3HENEATEIbHOCTH B UPE3BBIUANHBIX CUTYAIMsIX MPUPOJHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu30BaTb COBPEMEHHbIE Hay4dHble OTKPBITHUS B 001acTu
OHOJIOTHH;

pasBUTHE Yy 00YYAIOLINXCS MHTEIUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCS OTKPBITHSAMH M COBPEMEHHBIMH HCCIIEIOBAaHHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMHu, METOJ0JIOTHEN OHMOJIOrHYeCKOro HCCIEeNOBaHUs, MPOBEICHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAHUM, pelIeHUs OHOJNOTWYECKUX 3a7ad, MOJEITUPOBaHUS
OHMOJIOTUYECKUX 00BEKTOB U MIPOIIECCOB;

BOCIIUTaHHE Y OOyYarOMIMUXCsl IIEHHOCTHOTO OTHOIICHUS! K JKUBOHM MPUPOJE B IEJIOM U K
OTIeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
rPaMOTHOCTH, OOIICH KyJbTYphl MOBEACHUS B MHPUPOJE; MHTETpPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npruobpereHne 00yJaromUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOAOIOIH30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJIE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpPaHEHUU COOCTBEHHOI'O 3[0POBBS U 3[0POBBSl OKPYXKAIOUIUX JIOAeH (COOMIOaeHUs Mep
npouIakTUKK  3a0oJjieBaHUM, oOecreueHre  O€30MACHOCTH  KU3HEACATEIIbHOCTH B
Ype3BBIYAHBIX CHUTYalUsAX MPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOJIh30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B OBCETHEBHOM KU3HU;

CO3/laHME YCIOBUH JJIi OCO3HAHHOIO BbIOOpAa OOYYAIOUIMMHUCA HHIAMBHYyaTbHON
0o0pa3oBaTeNbHON TPAaeKTOPUH, CHOCOOCTBYIOLIEH mMoOcienyroImeMy HpodheccCHOHATbHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUM C WHIWBUAYAIBHBIMA WHTEpECAMH W MOTPEOHOCTIMHU
pEruoHa.

OOmee yuClIO 4YacoB, OTBEIEHHBIX HAa M3y4YeHUE OMOJIOTMM Ha YriyOJIEHHOM YpPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 ugaca: B 10 kmacce — 102 ugaca (3 yaca B
Henenmo), B 11 kimacce — 102 gaca (3 vaca B HEIEIIO).

Ot6op opraHu3alMoOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OWOJIOTUH
OCYILECTBIISICTCS C YUETOM CHEIU(PHUKH €ro COACpKaHUs M HANpaBIEHHOCTH Ha MPOJOJIKEHHE
OHMoIOTHYEeCKOro 00pa30oBaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIErO
oOpazoBaHwUs.

OO0s3aTenbHBIM YCIIOBHEM IpU OOy4YEHHWU OWOJIOTHMHM HA YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBeJcHNE JIA0OPATOPHBIX W TMpakTU4Yeckux pador. Takxke ywacTue oOydaroumxcs B
BBITOJIHEHUH  TMPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboOT, TeMaThka KOTOPBIX
OTIpEeNeNSIeTCSl YYUTEJIeM Ha OCHOBE HWMEIOIIHMXCS MaTepHUAIbHO-TEXHUYECKUX PECYpCOB W
MECTHBIX MPUPOIHBIX YCIOBUH.



COILEPKAHUE OBYYEHMUSA 10 KIIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas Hayka. Kparkas ucropus pa3BUTHS OUOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTardbHbIC, NPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHUS B OMOJIOTUH.

3HayeHue Ouojoruu B (HPOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannbie ¢ Ouosnorueil. 3HaueHue OUOJOTMM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHE
IPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Japeun, Y. I'apsei, .
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, M. . Meunuxkos, H. N. Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HaykKaMm», «CucreMa OHMOJOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBoNMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTh M LEIOCTHOCTb, CIIOXKHOCTB H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOpPraHHU3alus, CaMOBOCIIPOM3BEIICHUE, Pa3apakKMMOCTh,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aludd JKHUBBIX CHCTEM: MOJEKYJSPHbIMA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MO YJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
6uocdepusbiil. IIporeccsl, Npoucxoasme B *KUBBIX cucTteMax. OCHOBHbIE NMPU3HAKU KUBOTO.
Kuznp kak opma cymecTBoBaHus Matepun. Hayku, u3ydaroniue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSIX OpraHu3alllu.

N3yuenue xuBbIx cucteM. Metoapl Ouonorudeckod Hayku. HaOmromeHue, u3mepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanu3. [loHsaThe o 3aBUCMMOM U HE3aBUCHUMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocToBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ynbTaToB. [IpHUMHbBI HCKa)KE€HUS pe3yJIbTaTOB SKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuupel u cxembl: «OCHOBHBIE TPU3HAKM JKU3HW», «bHOJOrMYeckue cucrteMsly,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOIb», «CTpoeHNEe )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpPraHU3Man,
«buoreonenos», «buochepay, «MeToabl U3yUeHUS KUBOH MPUPOIBD».

O6opynoBanue: 1abopatopHOE 000PYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHHN, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEMN.

Tema 3. buoJsiorust KjieTku



Knerka — cTpykTypHO-(QYHKIHOHAIbHAS €IUHULA KUBOrO. VICTOpUS OTKpBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

MeTtoapl MOJEKYJISPHOM H KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodopes3, MeTOJ MEUeHbIX aToMOB, AudQepeHnManIbHOe EHTPU(YTupoBaHHeE,
KyJbTUBUPOBAaHUE KIETOK. M3yuenue QukcuposanHvix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvhoe (npusicusnennoe) usyuenue Kiemox.

JleMoOHCTpaL U

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

Tabmumpl 1 cxembl: «CBETOBOH MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHUS METOJI0OB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHMKpPOIpPENapaTbl PAaCTUTENbHbBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeToq0B KJIETOYHOM Ouosioruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPAaMHUKPOJIEMEHTHL. Bona u €€ posb
KaK pacTBOPUTENS, peareHTa, y4dacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALUN.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKasi pojib. POIlb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mouiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBs3b. BropuuHnas, TpernuHas, 4yeTBepTUYHAs CTPYKTypbl. JleHarypauus. CpoiicTBa O€IKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkum 6enkoB. [lpuonut.

VYrneBoapl. MoHOcCaxapubl, JUCaXapujibl, OJMrocaxapuiasl W mojucaxapuibl. OOmun
IUIaH CTPOEHUs U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUU
YIJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccupukauus — aunuuos.
Tpurnuuepuasl, Gochoaunuasl, BOCKH, cTepouibl. buonornueckne GyHkuu aunuos. O6mue
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. JIHK u PHK. Crtpoenue HykienHoBBIX KucaoT. HykieoTunusl.
[Tpunuun xommuiementapHoct. IlpaBmino Yapradda. Crpykrypa IHK — nBoitHas crimpaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B moiekyine AT®. buonornueckne
¢yakuun  AT®. BoccraHoOBIEHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. [[pyeue
HYKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXUMHUYECKHE U OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoOjekyl. Modenuposanue cmpykmypsvl U @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepuwiii ouzatin u opeanuieckuii cunmes OUOMONIEKY U
UX HenpUpOOHbIX AHALO208.

JleMoHCTpanuu

[Toptpetsr: JI. [Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep, C.
IIpy3unep.



Huarpammsl:  «PacnpeneneHue XUMMYECKMX 3JEMEHTOB B HEXHUBOH INpHpOE,
«PacrnpeniesieHue XMUMUYECKUX 3JIEMEHTOB B JKMBOM ITPUPOIEN.

Tabmuubl u cxemsl: «llepuoanueckas TaOnMIa XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBl BOJABI», «BemectBa B cocTaBe oOpraHu3mMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl O€nKOBOH MOJEKyIbl», «CTpoeHHe MOJEKyl yrieBoaoB», «CTpoeHue MOJIeKyll
nunuaoBy, «HykiienHOBBIE KUCIOThI», «CTpoeHue MONEKYIbl ATD.

Ob6opynoBanue: XUMHUYECKas MOCy1a 1 000py10BaHHE.

JlaGopaTopHnas padora «OOHapyxeHue OEJIKOB C IOMOIIbIO KAUECTBEHHBIX PEaKIUil».

JlaGopaTopuas pabora «l/ccienoBaHue HyKIEMHOBBIX KUCIIOT, BBIIEIEHHBIX U3 KJIETOK
pas3INYHBIX OPIaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumbel KIETOK: dyKapHOTHUECKass W mpokapuorndeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa30BaHUs KJIETKU.

Crpoenue mnpokapuoTHueckod KieTku. KietouHas cTeHka Oaktepudi UM apxei.
OCo0eHHOCTH CTPOCHUS TeTepOTPOPHOI 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenue u (hyHKIIMOHMPOBAHUE dYKapHOTHUeCKOW kieTku. [Inasmarnyeckas memOpaHa
(mnasmanemma). CTpykTypa IUIa3MaTudeckod MemOpaHbl. TpaHcmopT BewecTB 4epes
IUTa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneruéHHas muddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomynmponunaemocts memOpansl. PaGota
HaTpUl-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, (parounTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOM CTEHKH pacTeHuil, rpuoboB.

Huronmna3zma. Llutozons. Llutockener. [IBmwxenue mutoriazmbel. OpraHoujbsl KIETKH.
OpnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIazmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpOeHHE U (QYyHKUUH. B3anMMOCBSI3b OJHOMEMOpaHHBIX OPTraHOWJOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTukynyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [Imankuili  (arpaHyssipHBIi)
sHOIUIa3MaTHUecKuil petukynyM. CekperopHas pyHkuus anmnaparta ['ombmxu. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I onvoxcu. TpaHCHIOPT BELIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kinerounsrii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, MIACTUIBL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM MHUTOXOHIpUH U muactuf. [lepBUuHBIE, BTOPUYHBIE U CIIOXKHBIE IUIACTH/IBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl  BBICHIMX
pacTeHuM.

HememOpanubie opranous! kinetku CtpoeHue u (yHKIUUM HEMEMOpPaHHBIX OpPraHOHIOB
kiaetku. PuGocombl.  Ilpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8ble
Mukpogunamenmol. MBblllIEUHbIE KIETKU. AKMUHOGblE KOMNOHEHMbl HEMbIUEUHbIX KIemOK.
Muxkpotpybouku. Knerounsiii nentp. CrpoeHHe U JBHKEHHE KIYTUKOB U PECHHUYEK.
MuxkpoTtpy6ouku nutomnasMsl. Llentpuons. benku, accoyuuposannvle ¢ Mukpoguramenmamu u
Mmukpompybouxkamu. Momophuie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
SAnepHslii 6enkoBbIit MaTpukc. [IpocTpaHCTBEHHOE pacmonoXeHHe XPOMOCOM B HMHTep(ha3zHOM



anpe. Jyxpomamun u 2emepoxpomamur. belkun XpomMaTuHa — TUCTOHBIL. J{uHamuxa s0epHOuU
06010YKU 8 MUmo3e. A0epHulii MpaHcnopm.

Knerounsle  BkitoueHus.  CpaBHMUTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOIA).

JemMoHCcTpauMu

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuublt u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIeTKH», «CTpoeHHe >KUBOTHOM
KIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CTpoeHue
MPOKAPUOTUYECKOMN KICTKH.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaTbl PacTUTEIbHBIX, >XHUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KIETOK.

JladopaTropnasi padora «/3yueHre CTpOCHHSI KJIETOK Pa3IMYHBIX OPTAHU3MOBY.

IIpakTuyeckas padora «3yueHue CBOWCTB KIETOUHON MEMOPAHbI».

JlabopaTopnasi padora «/ccnenoBaHue mia3Moin3a U JACMIA3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IIpakTnyeckas padora «3yuyeHue ABUKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U IPpeBpalleHHe JHEPIMHU B KJIeTKe

AcCCUMUIISIIIMS U TUCCUMUISILIASL — JIBE CTOPOHBI MeTabonu3Ma. Tumbl 0OMEeHa BEIIEeCTB:
aBTOTpOoGHBIK ©  TeTepoTpoHBIA. YyacTHe KuciIopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe oOecnedyeHue kiuetku: npespanieHue ATdD B 0oOMEHHBIX Ipoleccax.
DepMeHTAaTUBHBIM XapakTep peaklHid KIETOYHOTo MeTabosiu3Ma. DepMeHThI, X CTPOCHUE,
cBoiictBa u mexaHusMm geiictBus. Kodepmentsl. Oriununs (EepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3IuYHbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. POTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mporuecce GorocuHTe3a. CBeToBass U TEMHOBAs
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETUKOB:  HUTPU(PHULIUPYIOLIHNE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
00e3HEeH.

AdpoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOpPOAHOE pACUICINIEHUE TIIIOKO3HI.

buonorunueckoe okuciaeHHue, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakunu. OxuciaurensHoe ¢HochopuIpoBaHue.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO OOMEHa.

JleMoHCTpanuu

[Moptpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuemnn, I'. A. 3aBap3uH.



Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHYecKuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYI0BaHHE JJISl MPUTOTOBIICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

Jladoparopnasi paGora «/3yueHne KaTaIUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WM KaTanaas3bl)y.

JlaGopaTopnasi pa6ora «/3yueHue (QEPMEHTATUBHOTO pACHICIUICHUS TEPOKCUIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX.

JladopaTropnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanuzanus HaciencTBEHHOW WHQpoOpMaluu. ['eHeTHYecKuil KO, ero CBOWCTBA.
Tpanckpunuusa — matpuunblii cuHTe3 PHK. [IpuHUUMIIBI TpaHCKpUNIIMKM: KOMIUJIEMEHTAPHOCTb,
aHTUIApPaLIEIbHOCTh, AaCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yyactue TpancnoptHeix PHK B GmocunTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoOKUCIOT. Ponb pubocom B OuocuHTese Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusalysi TeHoMa y MPOKapuoT U
9yKapuoT. Perynsius akTUBHOCTH I'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynapuvle MmexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeocTtas.

Bupycel — HekiieTouHbIe (OPMBI KU3HH W OOJIMraTHBIE Tapa3uThl. CTPOSHUE MPOCTHIX H
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kuszneumwiti yuxn JHK-cooeporcawjux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
uHmezpasa.

BupycHbie 3aboieBanus yenmoBeka, KHBOTHBIX, pactenuid. CIINJ], COVID-19,
COITMAIbHBIE U METUIIMHCKHUE TIPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) ecmpyxmypnuix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu denxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaL U1

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTepruodaruny.

IIpakTuyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KIETKH

Knetounsii nuki, ero mepuoisl U perymsanus. MHrepdaza u muro3. OcoOeHHOCTH
mporieccoB, npotekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYeCKNi
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
UHTEpQa3bl.

Marpuunelii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanun — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATHUBHBI  CHUHTE3, aHTUIAPAUICTLHOCTh. MeXxaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. Temomepsl ©  TeloMepasa.



XpOMOCOMHBIN HA0Op KIETKH — KapUOTHUI. JIMIUTOMAHBIA M TaruIOWIHBIA HaOOPHI XPOMOCOM.
['omosiornynbie XpoMOCOMBI. [10710BbIE XPOMOCOMBI.

Jenenue kietkn — muro3. CTaguum MHUTO3a U MPOUCXOJSALIME B HUX Ipouecchl. Tumbl
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3Ha4eHHE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kieTkd. I[Iporpammupyemas kierouHas ruenb —
arornTo3.

Knerounoe siapo, XpoMocombl, (hyHKIIMOHANbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemka» — buoungopmamuvecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpauMu

Tabmunel u cxembl: «JKU3HEHHBI MUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl: «MHTO3 B KIETKax KOpeulIka
JTyKay.

Jlaboparopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTopnas paGora «HaOmoneHne MuTo3a B KJIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpEnapaTax)y.

Tema 9. Ctpoenne n GyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB. OJHOKJIETOYHBIC,  KOJOHHAJIbHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUHEACATENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOUHBIE BOJOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBlI.

B3anMocBs3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHAs, MOKPOBHAS,
MPOBOASIIAs, OCHOBHAasA, MexaHHdeckas. OCOOCHHOCTH CTPOEHMs, PYHKIMA U pacHoJIOKEHUs
TKaHEN B OpraHax pacTEHUM.

TkaHM JKUBOTHBIX M  4YeJOBeKa. TUNbl JKUBOTHBIX TKaHEW: JIUTEIUAlbHas,
COEIMHUTENbHAsA, MbllleuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCHOTIOKEHUS
TKaHEH! B OpraHax >KUBOTHBIX M YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpPaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesnoBeka. DyHKIIMU OpraHoOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIi1 1 BHyTpeHHUH ckeneT. CTpOeHUE U THITBI COSAMHEHUS
KOCTEH.

JIBukeHHe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
JKTYTUKOBO€, pECHHUYHOE. J[IBU)K€HHE MHOTOKJIETOYHBIX pACTEHUH: TPOMU3Mbl M HACTHUH.
JIBukeHre MHOTOKJIETOYHBIX JKHUBOTHBIX M YeJloBeKa: MbllleyHas cucrema. Peduekc. CkenerHbie
MBIIIIIIBI ¥ UX padoTa.

[luranue opranuszmos. [lormomienue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHE.
[lutaHre TO3BOHOYHBIX KUBOTHBIX. OTAENBI MUIIEBAPUTEIHLHOTO TpakTa. [IumeBapuTenbHbIC
xenesbl. [IumeBapuTenbHas cuctTemMa 4esioBeka.



Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue >xuBOTHBIX. uddy3us ra3oB uepe3
noBEepXHOCTh KieTku. KoxkHoe apixanue. JlpIxarenpHas MOBEpXHOCTH. JKaOepHoe M Jn€roynoe
JpIXaHue. JlpIXaHue IO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHHE
CTPOCHHMsI JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cCHCTEMa 4YeloBeKa. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUI U MIIEKONUTAOIIUX. Perynsauus apixanus. [{pixarenpHbie 00bEMBI.

TpancnopT BeleCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHud. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOcHas cucrema
IIO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpaIeHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbel BblaeneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCACBIBAaHHE KaK MEXaHU3MbI pabOThI OPTaHOB BbiAeneHus. CBsA3b MOJOCTH Tejla ¢ KPOBEHOCHOM
U BBIICTUTENBHON cucTeMaMu. BplieneHne y NmO3BOHOYHBIX JKMBOTHBIX M yenoBeka. lloukw.
Crpoenne u pyHKunoHupoBanue HeppoHa. OOpazoBaHHe MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3aluTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpeacrBa naccUBHOM U
XUMUYECKOH 3a1nuThl. DUTOHLUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI 1 X IPOM3BOHBIE. 3alUTa OPraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOUHBII M TyMOpalbHbII HMMMYHHUTET.
Bpoxnéuuslii u  mpuOOpeTéHHBI  cnenu@uueckuii UMMYyHHTET. Teopus KIOHAJIbHO-
cenektuBHoro ummynureta (I1. Opmux, @. M. bepuert, C. Tonerasa). BocnianutenbHble OTBEThHI
opranu3mMoB. Poib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaszgpaxxuMocTe M peryisiuss 'y OpraHu3MoB. Pa3napakuMoCTh y OJHOKIJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3napaxumMocTs M peryisinus y pacreHuil. PocTroBele BemiecTBa M HX
3HAYCHHUE.

HepBHas cucrema u pediiekropHasi perynduus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTHeibl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediexc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'yMopasibHas peryisiiMss WM SHAOKPHHHAs CUCTEMa >KMBOTHBIX M 4enoBeka. JKemnesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBME TOpMOHOB. B3auMOCBA3b HEpPBHOUW U
SHJIOKpPUHHOH cucteM. [‘unoTanamo-runodusapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmunpel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTIOKJIETOUHBIE BOJOPOCI,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHUCTEMBbI OpPraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «TkaHu pacTeHHil»,
«KopueBwie cuctembr», «Ctpoenue ctebnss», «CTpoeHHE IHMCTOBOM TIIIACTUHKMY, «TkaHu
KUBOTHBIX», «Ckener 4demoBekay, «llnmeBapurenpHas cucremay», «KpoBeHOCHas cucreMay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CHUCTEMay,
«BpiienurensHas cucremay, « JHIOKpUHHAsA cuctemay, «CTtpoeHue Mbliby, «MMMyHUTETY,
«KumeunononoctHele», «CxeMa nuTaHus pacTeHui», «KpOBEHOCHBIE CUCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHne IuIaHapun», «BHyTpeHHee CTpOECHHE A0KIAEBOTO



yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«Hepsnas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpOIIpENapaThl OJHOKJIETOYHBIX OPIaHU3MOB,
MHUKpOIpenapaThl TKaHeH, paKOBUHBI MOJIJIFOCKOB, KOJIJIEKIIMM HACEKOMBIX, UTTIOKOXKHX, KHUBBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YETIOBEKa,
o0opysnoBaHUE [ JIEMOHCTpAallMM I[OYBEHHOIO U  BO3AYIIHOIO IIUTaHWUsI PACTEHUH,
pacuienieHus Kpaxmajia M OenkoB 1oJ JeiictBueM (epMeHTOB, 0OOpyIOBaHUE JUIs
JIEMOHCTpALMK OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX
JBUKEHHUM, MOJIETN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JladopaTopnas padora «/3yueHue TkaHEH pacTCHHI.

JlaboparopHas padora «/3yueHne TKaHel )KUBOTHBIX.

JlaGopaTopHas paGora «/I3yyeHre opraHoB LIBETKOBOT'O PACTCHUS.

Tema 10. Pa3MHoOKkeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrosioe (BKIII04asi BEreTaTUBHOE) U 10JIOBOE. Buibl
6ecIoy10ro pa3sMHOKEHUS: IOYKOBAHUE, CHOPYIISIIUA, (parMeHTalusl, KIOHUPOBaHHE.

[TonoBoe pa3zmHoxkenue. IlonoBble kieTku, uiau ramersl. Meio3. Cragun Meiio3a.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe  pasBuTHe. lameroreHe3 y KMBOTHBIX. [lojoBble — JKene3bl.
OOpa3oBaHue U pa3BUTHE MMOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE IOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KMBOTHBIX. CrocoObI OIUIOAOTBOPEHHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

WNunuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npoobaem smopuonocuu. Konyenyus mopgocenos
u modenu mopgpozenesa. Craguu sMOpuoOreHe3a KUBOTHBIX (Ha MpUMepe JIAryuiku). J{pobnenue.
Tunsl apobnenus. /Jemepmunuposannoe u nHeoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIC JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEeW W3 3apOJBIIIEBBIX JIMCTKOB. B3auMmHOe BiIMsSHUME YacTen
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TeHOB. BiusHune Ha
AMOPHOHAIILHOE PAa3BUTHE PA3IMYHBIX (DPAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbIl nepuon. Ilpsamoe u Hempsimoe
pazButue. Pa3Butne ¢ meramopdo3oM y O€CMO3BOHOUHBIX W TI0O3BOHOYHBIX JKUBOTHBIX.
buonorundeckoe 3HaueHUE MPSAMOrO U HENMPSMOIO Pa3BUTHA, UX PAaCIPOCTPAHEHUE B IPHUPOJIE.
Tunsel pocta XMBOTHBIX. DaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Cranuun
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uesnoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxeHue u pasButue pacteHuil. ['amerodur m crnopodur. Meio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Ipolecce MeiHos3a. [‘ameroreHes y pacTeHHi.
Om1og0TBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. JIBOWHOE OIJIOOTBOPEHHE Y
[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.
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MexaHu3Mbl PETyIISILIUU OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpaLuu

[Toprpetsr: C. I'. HaBamun, X. [lInemasn.

Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHUE», « TUIBI 6€CIOIOr0 pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHa/b», «Pa3MHOXEHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Metio3y, «Xpomocombly, «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIIEPMATO30MIa»,
«OcHOBHBIE CcTajuu OHTOreHesa», «lIpsimoe u Hempsimoe pas3BuTHe», «Pa3BUTHE MaNCKOIO
Kyka», «Passutue capaHum», «Pa3BuTue JIArymKu», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJIbHBIX PAacTEHUN», «KHW3HEHHBIN LUK
MOpPCKON  KamycTbD», <«JKW3HEHHbI 1UKIT Mxa», <COKU3HEHHBIH UIUKI MAlOPOTHUKA,
«KW3HEHHBIN LIUKIT COCHBD».

O6opynoBaHue: CBETOBOMH MUKPOCKOI, MUKPOIIpENapaThl SHIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozelb «L UKl pa3BUTHS JIATYILIKW Y.

Jlaboparopnasi pabGora «/3yuyeHue CTPOEHHMS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckass padora «BrIsiBIeHHE MPU3HAKOB CXOJCTBA 3apOJABIIICH MO3BOHOYHBIX
JKUBOTHBIX.

JlaboparopHasi padora «CTpoeHue opraHOB Pa3MHOKEHUS BBICIINX PACTCHUIN».

Tema 11. 'eneTnka — HAyKa 0 HACJ1eICTBEHHOCTH M N3MEHYHMBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHUS W Pa3BUTHUsI T€HETUKH Kak Hayku. Pabotel I'. Menpens, I'. ne
O®pusa, T. Moprana. Ponp oredecTBeHHbIX Y4Y€HBIX B pa3BUTHHM TeHeTuku. Paboter H. K.
Konbmora, H. 1. Basunona, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE TE€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, ajlieIbHbIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTA,
reTepo3nuroTa, YMcTas JIMHUS, TUOpUAbI, TeHOTHN, (GeHoTur. OCHOBHBIE METOJbl T'€HETHUKH:
rUOPUA0IOTHYECKHUM, IUTOIOTUYECKHI1, MOJIEKYISIPHO-TE€HETUYECKHI.

JleMoOHCTpaL U

IToptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! u cxeMbl: «MeTobl TeHETUKHY, «CXEMBbl CKpELIUBaHUS.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeumBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3akoH
pacieruieHus Ipu3HakoB. LluTonoruyeckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YHCTOTBI FaMeT.

AHanmusupyroniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclI€ZJOBAHMS.
Pacmennenne npu3HakoB IPY HEMTOJIHOM JOMUHUPOBAHMH.

Jurubpunnoe ckpemuBanue. Tperuit 3akoH Menaens — 3aKoH HE3aBUCHMOTO
HacJieI0BaHMs MTPU3HAKOB. [{UToMOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBaHUSI.

CueruienHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOe Hacle0BaHue
T€HOB, HAPYIICHHUE CLETUICHUS MEXY TeHaMH. XpOMOCOMHAs TEOPHUS HACIEACTBEHHOCTH.
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I'enetnka mosa. XpOMOCOMHBIM MEXaHU3M OINPEIECIECHHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanue nNpu3HaKoB, CLECIUIEHHBIX C I10JIOM.

I'enoTun kak nenocrtHas cucrema. [lnedoTponus — MHOXKECTBEHHOE AEHCTBUE T€HA.
MHoOXeCTBEeHHbIN aienu3M. B3aumonelicTBue HeauleabHbIX TeHOB. KoMIUIEeMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYEeCKUN KOHTPOJIb PA3BUTHUS pPACTECHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxke
(U3MOTIOTHUECKUX MPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3Mbl B3aHUMOJCHCTBHUS «XO3MUH — MapasuT» U «XO3SIHH —
MUKpoOrnom». ['eHeTHUecKre acreKThl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nHpopMaluu B
IIOKOJICHUSX KJIETOK U OPraHU3MOB.

JleMoOHCTpaL U

[Toptpetsi: I'. Menaens, T. Mopras.

Tabmunpl u cxemsl: «IlepBblii ¥ BTOpO 3akoHBI MeHuens», «Tpetuii 3akoH MeHaensy,
«AHanu3upyollee ckpeuuBaHue», «HenoiaHnoe nomuHupoBanuey, «CLeIIeHHOE Haclael0BaHHe
NPU3HAKOB y Apo3oduisy, «I'eHetnka nona», «Kapuorumn yenoseka», «Kapuorun apo3oduis,
«Kapuotun ntuisn», «MHOXKECTBEHHBIN aJIean3M», «B3anmoielicTBre reHoBY.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi TMOPUIOB MEPBOrO
IIOKOJICHUSI M PACIICIUICHUS NPU3HAKOB, MOJEIb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEI0BAHMS NIPU3HAKOB, MOJEINb Ul JEMOHCTPALIMK CLEIIJICHHOTO HACIEA0BAHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpotpenapar: «/po3zodpunar.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUSA Y
JPO30(UITBD».

IIpakTnyeckas padora «M3ydeHue pe3yiabTaTOB JAUTMOPUIHOIO CKPEIIMBAHUSA Y
TIPO30(UITBD».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHoruna u cpeasl npu ¢opmupoBaHuu (eHotuna. M3meHdunBocTh
Npu3HAakoB. KauecTBeHHbIE W KOJWYECTBEHHBIE IPU3HAKUM. Buapl  M3MEHYMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBCHHAS.

MoaudukanronHas U3MEHYMBOCTb. Poib cpeasl B pOpMHUPOBaHUU MOIUPHUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHbI psii M BapuanmoHHas kpusas (B.
Horanucen). CpolicTBa MOIM(UKAIIMOHHOW N3MEHYMBOCTH.

I'eHoTHNMUecKass HM3MEHUYMBOCTb. (CBOMCTBA TE€HOTHIIMYECKONM HM3MEHYMBOCTH. Bumsl
TFeHOTUINYECKON U3MEHYMBOCTH: KOMOMHATUBHASL, MyTallMOHHASL.

KomOuHaTtuBHasi M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUM I'€HETHYECKOTr0 pa3Ho00pa3us
B [IpeZieJIax OJHOI'O BUJA.

MyranuonHass M3MEHYUBOCTb. Buabl Myranui: I'eHHBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrHoHTaHHBIE W WHAYUMPOBAHHbIE MYyTallMM. SIIepHBIE M IUTOILIA3MaTHYECKHUE MYTalWU.
Comarnueckre W MOJOBble MyTanWH. [IpHYMHBI BO3HMKHOBEHMS MyTanuil. MyrareHsl U HX
BIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO Ipolecca. 3aKOH TOMOJIOTHYECKHX
psanoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTh U
HAaCJIEICTBEHHOCTD.
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Onueenemuxa U 3NUSEHOMUKA, DOJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JleMoOHCTpaL U

[Toptpetsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmuupel U cxembl: «Buabsl uW3MeHUHMBOCTH», «MoaudukanMoHHas HW3MEHUYUBOCTDHY,
«KomOuHaTuBHAsT ~ M3MEHYMBOCTH»,  «Meio3»,  «OminogorBopenue»,  «l'eHeTnyeckue
3a00JieBaHUs YelloBeKa», «Buapl MyTanuii».

OOGopyznoBaHue: >KMBbIE U TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PAa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jladoparopnasi pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHON
n3MeH4uBOCTH. [IocTpoeHre BapHallMOHHOIO psijia U BApUALMOHHOW KPUBOW.

IIpakTnyeckas padora «MyTtanuu y 1po30¢p bl (Ha TOTOBBIX MUKPOIIpEapaTax).

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuotun uenoBeka. MexayHapoaHasi NporpaMMa HCCIEIOBAaHUS T'€HOMa YeJIOBEKa.
MeToibl U3YYCeHUS TCHETUKH YEJIOBEKA: TeHEAIOTHUECKUM, OJM3HEIOBBIN, IUTOTCHETHICCKHIA,
MONYJISIUOHHO-CTATUCTUYECKUH, MOJIEKYyIsipHO-TeHeThuuecknii. COBpEeMEHHOE OIpeeiiCHHe
TE€HOTHIIA: IOJIHOT€HOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ nomoibto [11P-
ananuza. HacnencrBennsie 3a0oeBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
Bone3nn ¢ HacneACTBEHHON MPEApPaCIONOKEHHOCThI0. 3HAYEHHWE MEAMIIMHCKONW TE€HETUKH B
MPEAOTBPAIICHUH M JICUCHUM TEHETHYECKUX 3a00JICBaHUM ueIoBeKa. MeIMKO-TEHETHUECKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHsATHE «T€HETUYECKOT0 Ipy3a». DTHUECKUE aCIEKThI
UCCJIEIOBAaHHM B 00JIACTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eHerndeckue (HakTOpHI MOBBHIMICHHON YYBCTBUTEIHHOCTH YEIOBEKA K (PU3NICCKOMY U
XUMHUYECKOMY 3arps3HEHUI0 OKpYXKaoIiel cpeapl. [eHeTnueckas MpeapacroioKeHHOCTh
YeJI0BEKa K MaTOJIOTHSIM.

JleMoHCTpanuu

Tabmuupl u cxemsl: «Kapuotun udenoBeka», «MeTonbl W3y4eHUsS TEHETUKU YEIOBEKay,
«I'eneTnueckue 3a00JI€BaHUS YEIIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUEe U aHAIU3 POJIOCIOBHOM.

Tema 15. Centekuusi OpraHu3MoB

JomecTukanusi ¥ CeNEKIus. 3apoXIACHUE CEJICKIMU W JoMmecThkanuu. Yuyenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHns U MHOI0oo0pa3us KyJabTypHBIX pacTeHuid. Ponb cenexuun
B CO3/aHMM COPTOB pacTeHUW U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTUYECKHUX PSAJIOB B HacieAcTBeHHOM m3meHunBoctd H. WM. BaBunona, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

Metonas! cenekMoHHON paboThl. MickyccTBeHHBIN 0TOOP: MacCOBBIN U MHIMBUYaIbHBIM.
Dranbl KOMOWHAIIMOHHON cenekiuu. VchnbiTanue Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C IMOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PamuanvoHHBIR U
XUMHUYECKH MyTareHe3 Kak WCTOYHMK MYTalMid y KYJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe TEHOMHOTO pEJAKTUPOBaHHUS H MeETOAoB pekoMOuHaHTHbIX JIHK mus
MOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.
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[Tonyuenune mnonumionnoB. BuyTpuBumoBas rulpuausanus. bBIM3KOPOICTBEHHOE
CKpeIIUBaHKue, WK HHOpUIUHT. HepoacTBEHHOE CKpelMBaHue, Wik ayTOpuanHT. ['eTeposuc u
ero mnpuuuHbL. Vcmonp3oBanwe rerepo3uca B ceneknuu. OtraganéHHas TUOpUIU3AIUAL
[Ipeononenune Oecruiogusi MEXBHIOBBIX THOPUAOB. JIOCTHKCHHSI CENEKIUUW pPACTCHUU U
JKUBOTHBIX. «3e1EéHas pegoNoOYUsLy.

CoxpaHeHHEe U U3YYEHHE I€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHH U MX AUKHX
pOIWYeii ISl CO3JaHMSI HOBBIX COPTOB M THOPHUIOB CEIHCKOXO3SMCTBEHHBIX KYIbTYp. HM3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYUleHUs CYUeCm8youux U co30aHUs HO8bIX NOpOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npUMeHeHUuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosbiX uoetl U
NePCHeKMUEHbIX MEXHOIO2UL.

JleMoOHCTpaL U

[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsinenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmumer 1 cxembl: «L{eHTpBI MPOUCXOXKICHUS U MHOTO00pa3us KYJbTYPHBIX PACTCHUI,
«3aKOH TOMOJIOTHYECKHX PSIOB B HACJICACTBEHHON HM3MEHYMBOCTHY», «METOIbI CEIEKIIUM,
«Otnanénnas rubpuamnzanusy, «MyTareHes3y.

JlaboparopHasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKUBOTHBIX.

JlabopaTropnasi padora «/3yueHrne METOZIOB CEJIEKIIUU PACTCHHI.

IpakTnyeckas padora «lIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHbIE METO/bI M JIOCTHKEHUS CEJIEKIIMH PACTCHH U KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (DepMy, COPTOHMCIBITATENBHBIA y4acTOK, B TCIUIMIHOE
XO035ICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexXHOJIOTHA U CHHTeTHYECKAasi OMOJIOTHS

OOBeKThl, HCMONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBBbIE KYIbTYpHI,
MHUKPOOPTaHU3MBI, HMX XapaKTepUCTHUKA. TpaJuIlMOHHAs OWOTEXHOJIOTHS: XJeOoreueHue,
MOJIYYCHUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoouonornueckuit cuate3. OOBEKTHI
MUKpOOHoIornyeckux TexHonoruii. [[ponsBoacTso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3nanve  TEXHOJNOTMM W MHCTPYMEHTOB  LEJICHANpPABICHHOTO  W3MEHEHUs |
KOHCTPYMPOBAHUS T€HOMOB C II€JIbIO TOJYUYE€HUSI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEP KAIIUX
HE BCTPEYAIOIINECS B IPUPOJIE OMOCUHTETUUECKHE ITYTH.

Knerounass unxkeHepus. MeToapl KynbTyphl KIE€TOK M TKaHEHl pacTeHUN MU >KUBOTHBIX.
Kpuobanku. ComaTtnueckas THOpuAM3aMs U COMaTHYeckuil sMOpuoreHes. Mcmonb3oBaHue
TatiOnJI0B B CEIIEKUNH pacTeHuil. [lonyuenue moHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKJIOHANbHBIX U NONUKIOHALHBIX anmumen 6 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKkIMs SHLEKIETOK M KIOHUPOBAaHUE MKUBOTHBIX. MeETOJ TpaHCIUIAHTALMK SAEp
KJIETOK. Texnonocuu 0300po8neHus, KylbMueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHAsI M TeHHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYHUPOBaHHUE
pexomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmog. JIoCTHXKEHUS U MEPCIIEKTUBBI
XPOMOCOMHOW W TEHHOW WHXEHEPUU. ODKOJIOTUYECKHE W OTHYECKHE MPOoOJIeMbl TeHHOU
WH)XEHEPUH.



14

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas menununa. [1I[P-nuarnocTuka.
MeTab010MHBIH aHaTH3, TEHOIICHTPUYECKHA aHATH3 TPOTEOMa YeJIOBEKa JJIsI OLICHKH COCTOSTHUS
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KJIETOK. TapretHass Ttepanus paka. 3D-
OWOMHXEeHEepUss JUIsi pa3paboTKu  (PYHIAMEHTAIbHBIX OCHOB MEIUIIMHCKHUX TEXHOJOTHUH,
CO3JaHUsI KOMIUICKCHBIX TKaHEW COYETaHHEeM TEXHOJIOTHMH TpEXMEPHOr0 OWONPHHTHUHTA H
ckaddonaunra sl penieHus 3a/1a4 NePCOHATM3UPOBAHHON METUITUHEI.

Coznanue BEKTOPHBIX BAaKIWH C IETbI0 O0ECIeYeHHs] KOMOWHHPOBAHHOW 3alllUTHI OT
B030yauteneit OPBU, ycranoBiieHHe MOJIEKYJISPHBIX MexaHu3MoB (ynkimonupoBanus PHK-
COJIEpKAIINX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMACHbBIE 3a00JICBaHUS YeJIOBEKA M )KUBOTHBIX.

JdemMoHcTpauMu

Tabmuner u cxembl:  «VICmoOnb30BaHUE  MHUKPOOPTaHM3MOB B MPOMBINIIICHHOM
MPOU3BOCTBEY, «KieTounast nH>xeHepust», «[ eHHas HHKEHEPUs».

JlabopaTopnasi pa6ora «l3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonyueHne MOJIOUHOKHUCIIBIX TPOIYKTOBY.

IKeKkypeusi «bUOTEXHOIOTHS — BayKHEHIIasi MPON3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIOTHH

OpomonuonHas Teopust Y. [lapsuna. [Ipeanocbuiku BOZHUKHOBEHUS JapBUHU3Ma. JKn3Hb
Y Hay4dHas JnearenbHocTs Y. JlapBuHa.

JBuwxkymue cunel 3Boonuu  BuAoB 1o Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPasMHOXKEHHUsI OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopuu sBomtonuu (CTD). HelrpanbHas Teops 2BOJIIOIIH.
CoBpeMeHHas IBOJIIOIIMOHHAs OHosoryus. 3HauYeHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoHCTpanuu

[Toptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kiosse, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, [x. Xonaeitn, J. K. benses.

Tabmuupl u cxemsbl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHuna >KuBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHUS MNPUCHOCOONEHUH Yy pacTeHUd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHHe», «llopoasl romybGei», «MHoroobpasue
KYJIBTYpHBIX (hopM KamycTsl», «[loposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BuoB (mo Y. [lapBuny)», «Cxema COOTHOLICHMS IBIKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUYECKOM TEOPUU IBOJTIOLIUNY.

Tema 2. MUKpO03BOJIIOLUSA U €€ pe3yJIbTaThl

[Tomymsiuust Kak 2JI€MEHTapHas €AMHMLA SBOMOIMH. COBpEMEHHBIE METOJbl OLEHKU
TeHETUYECKOro pa3Hoo0pasus U CTPYKTYpPhI MONYISIIUiA. Mi3MeHeHue reHooH1a MOnyIsiiuy Kak
AJIEMEHTapHOE HBOJIIOLIMOHHOE sIBJIEHHWE. 3aKOH TreHeThyeckoro pasHoBecus Jx. Xapau, B.
Baitabepra.
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DOnemeHTapHble (PAKTOpPbl (JIBWXKYIIME CHIBI) HBOJMIOUMHU. MyTallMOHHBIA Mpolecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpelid reHoB — ciiydaiiHble HEHANpPaBJICHHBIE W3MEHEHHS
qacToT ayuienedl B momynsanusx. DddexkT ocHoBarens. IDggexm OYmuliouH020 20pabluKa.
CHuoicenue eenemuuecko2o pazHooopaszus. npudunsl u cireocmeus. Illpossnenue 3¢pghexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparmuu. M30isus  TOMyISIU:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyecKas (penpoyKTUBHAS ).

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonnd. DopMbel eCcTeCTBEHHOTO
orOopa: NBWXKYIIMK, CTaOWIM3MPYIOUIMHA, pa3phiBatomuil (qu3pynTuBHbI). [lonoBoit oTdop.
Bo3HUKHOBEHHE U 3BOJIOIHUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[TprcnocoO0aeHHOCT, OpraHM3MOB KaK pe3ylbTaT MHUKPOABOJIOLUMU. BO3HHKHOBEHUE
npucnocoOieHuil y opranu3zmMoB. Apomopdossl u unuoanganrtaun. [Ipumepsr nmpucrnocodaeHnit
y OpraHum3MoB: Mopdonorndeckne, QHU3NOIOTHYECKHE, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOLMH.
Wzomsiiust — kimoueBoil  akTop BUAooOpazoBanus. Ilyth u crocoObl BUA00Opa30OBaHUS:
alionaTpuieckoe  (reorpauyeckoe), CHMIATPUYECKOE (PKOIOTUYECKOE), «MTHOBEHHOE)
(monummonau3anus, rudpuauzanus). JIuTeIbHOCTh SBONIOIMOHHBIX POIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BomronmoHHON OwonmorMu B pa3pabOTKE HAyYHBIX METOJIOB COXPaHEHUS
O6nopazHooOpasus. MUKPOIBOIIONUS W KOIBOJIOLUS IMAPA3HUTOB W HMX XO035€B. MeXaHH3MbI
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI € HEM.

JdeMoHcTpannmn

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmune! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsnuoHHas cTpyKkTypa BUaa,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepra», «JIBHXKyIIME CHJIBI  DBOIIOIUN,
«OKOJIOTHYEeCKash H30JALMs MONYISIUMKA ceBaHCKOM (¢openny, «I'eorpaduueckas H30IALUSA
JIMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHUIIBI Aaypckoit», «[lomyasimoHHbIe BOIHBI YUCIEHHOCTU
XUITHUKOB M KepTB», «(CxemMa JeWCTBHS €CTEeCTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYIIIECTBOBAHHEY, «MHayCcTpUaNbHbIN MEJTaHU3M, «OKuBbie HCKOTaeMbIe»,
«ITokpoBUTENbCTBEHHAS OKpacka >XHBOTHBIX», «[Ipemympexmaromas oOKpacka >KUBOTHBIXY,
«®Du3nonoruueckue agantauuny, «I[IpucnocodbseHHOCTh OPraHU3MOB U €€ OTHOCUTENIbHOCTbHY,
«Kpurepun Buga», «Bunpi-nBoiiHukn», «CTpykTypa BuAa B mnpupone», «CrnocoObl
BugooOpa3oBanus», «l'eorpaduueckoe BHmoOOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOe BMJI000pa3oBaHMe BHUJOB CHHUI, «[lonumionasl pacteHuit», «KamycTHo-
peAeUHBbI THOPUI.

O6opynoBanue: repOapuy pacTeHUN, KOJJIEKIMU HACEKOMBIX, dydesla NTHI] U 3Bepeil ¢
OpUMEpaMHU Pa3IMYHbIX NPHUCIIOCOOIEHHM, yydyena NTHUIl ¥ 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3TMUHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucmocobreHuss OpraHu3MOB U WX OTHOCHUTEIbHAS
EIeCO00Pa3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1onus 1 eé pe3yJjibTaThl
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MeTopl n3ydeHust MakpodBoditoluu. [laneoHTonornueckre MeTo1bl U3y4eHus IBOJOLIUU.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIBI OPTAHU3MOB.

Buoreorpadpuyeckne ™meronasl uszydeHus ospomonuu. CpaBHenue ¢uopbl u  (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue odnactu 3emiau. BUabl-9)HIEMUKN U PETUKTHI.

OMOPHOJIOTMYECKHE U CPaBHUTEIBHO-MOPHOIOTHYECKUE METOAbI U3YUYEHHS SBOJIOLHH.
['eHeTnyeckue MeXaHU3MBI DBOJIOLUU OHTOT€HE3a U MOSBJICHHS SBOJIOIMOHHBIX HOBIIECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyanMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISPHO-
TreHEeTHYECKUe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4eCKHe METOJbl  M3YUCHHs]  HBOJIOIUH.
['omonoruynsbie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBbEB.

XpPOMOCOMHBIE MYTaIlM{ U SBOJIIOIHSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWiia) dBOMOUMU. [lpunyun  cmeHvl  YHKYULL.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JdeMoHcTpannn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmunel 1 cxeMbl: «DUIOTCHETUYCCKUHN PSJT JIOMIATN», «APXCONITEPUKC, «3BEPO3YyOBIC
suiepsl», «Crerouedansy, «Punnodurer», «CeMeHHbIE MANOPOTHUKNY, «buoreorpadudeckue
30HBI 3emnn», «Jlpeiid xoHTHUHEHTOBY», «PenukTel», «HauanbHble cTaguu >MOPHOHATBHOTO
pa3BUTHS  TMO3BOHOYHBIX  JKUBOTHBIX», «['OMOIIOTMYHBIE ¥  AHAJIOTUYHBIE  OPTaHbI»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpBHI YEIIOBEKAa W IIUMITaH3e», «[ JIaBHBIE
HaIpaBJICHUS 3BOIIONHUNY, «O0IIHe 3aKOHOMEPHOCTH SBOITIOLIUNY.

O6opynoBaHue: KOJUICKIUH, repOapuu, MYISHKA HCKOMAEMBIX OCTAaTKOB OPraHHU3MOB,
MYJISKH TOMOJIOTHYHBIX, AHAJIOTMYHBIX, PYIAMMEHTApPHBIX OPraHOB M aTaBU3MOB, KOJIJIEKIUU
HACEKOMBbIX.

Tema 4. IIpoucxosxkaeHue u pa3BuTHe )KM3HU HA 3emJie

Hayunble rumoTe3bl MpPOMCXOXAEHHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHay4Hble TpEeACTaBICHUS O 3apOXKJIEHUM JKU3HU (KpealuuoHu3M). ['umore3a MOCTOSHHOTO
camo3apo>KJIeHus )KU3HU U e€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [actepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Tanbl HeopraHuyeckoi sBostonuy. [InanerapHas (reojgoruyeckas) BOITIOIHSL.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Omnpir C. Mmwmepa u I'. Opu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBaTHas
runore3a A. W. Omnapuna, rumote3a nepBuyHoro OynboHa Jk. XomjaelHa, reHeTnyeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumore3a «mupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE IMTPOTOKIIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. lckomaemble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNbHAasE M aOCONIOTHAsE  T'€OXPOHOJIOTHS.
['eoxpoHOnOrMUecKast Kaja: 30Hbl, Ipbl, IEPUOBI, JTOXH.

HavaneHble sTansl opranuueckoil 3Bomtonuu. [losBieHne M 3BONIOLUSA MEPBBIX KIETOK.
Opomronusi Meraboiu3Ma. Bo3HukHOBeHHe mepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIMIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
JYKapUOTBHI.

[TpoucxoxaeHne SykapuoT (CUMOMOTEHe3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX  TPYHI
MHOTOKJIETOYHBIX OpPTraHU3MOB.
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OcHoBHBIE 3Talbl HBOJIIONMU BbICIIUX pacTeHuid. OcHOBHbIE apoMop(do3bl pacTeHHil.
Beixon pacrenuii Ha cymy. llosBieHue CHOpPOBBIX pPAacTEHUHM M 3aBOCBAHUE HMHU CYIIU.
Cemennsie pactenus. [IporcxoxaeHre BETKOBBIX pACTEHUN.

OcCHOBHBIE 3Tallbl SBOJIIOIUH XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. IlepBbie XOpAOBBIC
’KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUSA MMO3BOHOYHBIX. [IporcxokaeHre aMmpuOnil U penTHIIAA.
[TpoucxoxaeHne MICKOMHUTAIMUX W OTUI. [lpuHiun xiarodeBoro apomopdosa. OcBoeHHE
0eCr03BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue *u3Hu Ha 3eMJIe 110 ApaM U MIEPUOIaM: apXei, MPOTEepO30H, MaJIe030i, ME3030H,
KaiiHOo30#. OOmiasi xapakTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
pacuBeT XapakTepHBIX OPTaHU3MOB. YTJI€OOpa30BaHHE: €ro YCIOBUS M BIMSHHE Ha Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBble BbIMUpAHUS — HKOJOTMYECKHUE KPHU3HCHI Mpounuioro. IlpuumHbl U cienctBus
MaccoBbIX BeIMHUpaHHUil. COBpEeMEHHBINH SKOJOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHasi cuctemMa opranudeckoro mupa. [IpuHinmnel kiaccuukanuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpannmn

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonaeitn, I'. Mémnep, C. Munep, I'. IOpu.

Tabmune! u cxembl: «Cxema onbita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuro
caMo3apoxJieHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHuyecKkou
sBoNIOIMNY, «['eoxpoHonmornueckas mkangay, «HauanpHbie 3Tanbl OPraHUYECKOW SBOJIOLIHH,
«Cxema oOpa3oBaHHMsl DJYyKapuoT MyTéM cuMOHoreHesa», «Cucrema 3KHBOH MPUPOJIBI,
«Ctpoenmne Bupyca», «Apomopdosbl pacteHuit»y, «Punnodpute»y, «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIOKJIETOUHbIE BoOJgOpocan», «Mxu», «llanopoTHukm», «l onoceMeHHbIe
pacrenus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUA IKHUBOTHOTO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocreiimuey, «KumeunononoctHeiey», «llmockue uvepBu»,
«HUeHUCTOHOTHEY, «PBI10BIY, «3eMHOBO/IHBIEY, «IIpecmbikarontuecs», «[Ituisy,
«Mnekonuraromuey, «Pazputue KU3HM B apxeMckou apey», «Pa3sBuTHe KU3HM B
MPOTEPO30MCKON 3pey», «Pa3BUTHME KU3HU B TNAJCO30MCKOM 3pey», «Pa3BuTHE XU3HU B
Me3030MCcKOil 3pe», «Pa3BuThe XKU3HM B KallHO30MCKOM J3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOI'O0 MUPAY.

O6opynoBanue: repOapuu pacTeHUH pPa3IUYHBIX OTIENOB, KOJJIEKIHWH HACEKOMBIX,
BJIQXKHBIE TIpenaparsl >KMBOTHBIX, PAKOBHHBI MOJLITIOCKOB, KOJIIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, Uydyela NTHUI[ W 3BEpeH, KOJUICKIIMA OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIA€MBbIX, MYJISIKH OPTraHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Mumiepa—tOpu mno
M3Yy4eHHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKHUX COSTMHEHUN B IEPBUYHOMN aTMochepey.

JlaGoparopHasi pabora «l3ydeHHMEe W ONHUCAHME HCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPTaHU3MOBY.

IIpakTnuyeckass padora «lI3yueHne o0OCOOEHHOCTEH CTPOEHHUS PACTEHHH PpPa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).
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Tema 5. IIpoucxo:kaeHue 4yeJ0BeKa — AHTPONOreHe3

Pa3nensl u 3anaun aHTpOnoaoruu. Meroibl aHTPOIIOIOT HH.

CraHoBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YEJIOBEKa. PelMrno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxonmerBo  yenoBeka ¢ JKMBOTHBIMH. (CHcTEMaTHYeCKOE IIOJIOKECHHE — YEJIOBEKA.
CBugerenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMU:  CPaBHUTEIbHO-MOP(OIOrHYECKHE,
sMOpuonornyeckue, (U3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckre. OTINYHS YeloBeKa OT
KUBOTHBIX. [IpAMOXO0Xk/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3ra U BTOPOH CUTHAJIbHON CUCTEMBI.

JBwxymme  cuwibl  (QakTopbl)  aHTpolloreHesa:  OMOIOTMYECKHE,  COLMAJIbHBIC.
CooTHoleHre OUOIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIuU aHTponoreHe3a. PanHue yenoBekooOpasHble 00e3bsSHBI (TIPOKOHCYITHI)
U paHHUE NOHTHJIBl — OOLIME MPEAKH YET0BEKOOOPa3HbIX 00€3bsH U JI0AeH. ABCTPATONUTEKH —
JBYHOTHE NpEAKU JroAcH. YenoBek yMenblid, NEpBble W3TOTOBICHUS Opyaui Tpynaa. Yemosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIoAeH 3a mpenensl Adpuku. YenoBek rennenb0eprckuii —
001Nl MpeoK HeaHIePTaIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOro. YenoBek HeaH1epTallbCKUN
KaK BHJ JIOJCH XOJOIHOIO KIMMara. YesnoBeK pa3yMHbI COBPEMEHHOIO THUIIA, IEHUCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najneoreHOMHUKa.

OBOJIIOLMS COBPEMEHHOI'O ueioBeKa. EcTecTBeHHbBI OTOOp B MONYJSALUSAX 4YeJIOBEKa.
MyTanuoHHbIi nponiecc u noaumopdusm. IomynsuonHble BOJTHBI, peii¢ TeHOB, MUTPALIUS H
«3¢ ekt ocHOBaTENS» B MOMYJSIIUAX COBPEMEHHOI'O YeI0BeKa.

Yenoseueckue pacwl. [lonstue o pace. boibiime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAsL (9KBATOpHUAJIbHAS), MOHTOJIOMHAs (a3UaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHuss 4YesloBeka 1Mo IulaHere. EauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENILHOCTh  pacu3Ma.  [IpHCIIOCOOIEHHOCTh  4YeloBeKa K  Pa3HbIM  YCIOBHUSM
OKpykaromiel cpensl. BiausHue reorpaduyeckoit cpeasl u npelida reHoB Ha MOP(HOJIOTHIO U
(GU3HOJIOTHIO YeIOBEeKa.

MexaucuurniauHapable  MeToAbl B (usnueckor (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIIOJIOTMSI M TNAJCOAHTPOIIOJIOTHSI  YEJIOBEUECKUX  MOIYJIALHM.
bruocounansHple  MCCIEAOBaHMA  IPUPOABI  4YeloBeKa.  FccnemoBaHume — KO3BOJIIOLUU
OHMOJOrNYECKOIr0 U COLMAIBHOIO B YETIOBEKE.

JleMoOHCTpaL U

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeTonbl aHTPONOJIOTUHY», «['OMIOBHOM MO3I 4YeloBeKay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKeleT 4elloBeKa M CKeJeT IIMMIIaH3e», «PyauMeHThl U
aTaBU3MbI», «JIBIKyIIME CHJIBI aHTPONOreHe3a», «IBOJIOLUOHHOE JPEBO YEIOBEKay,
«ABCTpanonurek», «4enoBek ymenslit», «HenoBek NpAMOXOISAIINN», «J{eHUCOBCKUI YEI0BEK»
«Heanpepranbup»y, «KpomanboHbD, «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJIsDKM OKaMEHEJIOCTeH, MPeIMETOB MaTepuaibHONU KYJIbTYPhl IIPEIKOB
yejoBeKa, penpoaykuuu (pororpaduu) KapTuH ¢ MHQOIOrHMYECKMMHU U OHOIeHCKUMHU
CIOKETaMH ITPOUCXOXKJCHUS YeoBeKa, (poTorpaduu HaX0JA0K MCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIeT 4eJIOBEeKa, MOJIeb uepera 4elloBeKa M ueperna IIUMIaH3e, MOJENb KUCTH 4eloBeKa U
KHCTHU HIMMITaH3€, MOJIETH TOpca MPEIKOB YeIOBEKa.
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Jladoparopuasi paGora «/3ydeHne OCOOCHHOCTEH CTPOCHMS CKelieTa YeJOBEKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTHyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJkoJyiorusi — Hayka O B3aHMOOTHOLIEHHMSIX OPraHu3MoOB H
HAJIOPraHU3MEHHBbIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue W pa3BuTHE HKojoruu B Tpymax A. ['ymbompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skosjoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Mertonbl skosoruu. [loneBble HaOMONEHUS. DKCIEPUMEHTHI B 3KOJOTMU: IPUPOAHBIE U
naGopatopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpYXaroLIeH Cpesbl: JIOKaJIbHBIMH,
PETHOHAIBHBIN U TI00ATBHBIH.

3HaueHUE SKOJOTMYECKUX 3HAHUM [JIs 4YelOBeKa. DKOJOTMYECKOEe MHUPOBO33PEHHUE KakK
OCHOBa CBs3€M uyenoBeyecTBa C INpuponoid. DOpMHUPOBAaHHE 3KOJOTMYECKOW KYJIbTYpbl U
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

[Moptpetsr: A. I'ymGomnsar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxemsl: «Paznensl 3kog0run», «Metoasl skoorun», «Cxema MOHUTOPUHTA
OKPYKaroIlIEH CpebD».

JladopaTropnasi padora «/3yueHrne METO0B SKOJIOTHUYECKUX UCCICTOBAHUNY.

Tema 7. Opranusmsl U cpeaa o0MTAHUSA

Okonoruyeckue (akropel U 3aKOHOMEpHOCTH ux JeiictBua. Krnaccudukanus
DKOJIOTHYECKUX  (haKTOpOB:  aOMOTHYECKHe, OHWOTHUeCKHe, aHTponoreHnele.  OOmme
3aKOHOMEPHOCTH JIeHcTBUS dKosornyeckux (axtopos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTb. DBPHUOMOHTHBIE M CTEHOOMOHTHbIE OPTaHNU3MBI.

Abuotnueckue akropsl. CBeT Kak skosnorndeckuit gaxktop. JlelcTBrE pa3HBIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IO
OTHOIIIEHUIO K cBeTy. CUTHaIbHAs pojb cBeTa. DOTONEepHoIU3M.

Temmneparypa kak skonoruyeckuit gaxtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
IToMKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTe kak skojorumueckuit ¢akrop. IIpucnocobneHuss pacTeHui K IMOAJIEPKaHUIO
BogHOro Oananca. Kimaccudukanus pacteHuid 1Mo OTHOIIEHUIO K Boje. [IpucnocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenpl 0oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YILIHAs, MOYBEHHAas, TIyOMHHAas
MOJIMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpej] OOWUTaHus
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonorunueckue putmel. BHemHne u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUMN JKHU3HH.

Kuzuennsle ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHHbie GopMbI
pacTeHUi: NepeBbs, KYCTapHUKH, KYyCTapHUYKHU, MHOTOJIETHHE TPaBbl, OJHOJETHHE TPaBBI.
Kuznenusle (GOpPMbI KUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a’dpOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs M 00pa3a KU3HU.

buotnueckne  ¢daktopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusM, Koomepaius, MyTyajiu3M, KOMMEHCAIU3M
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(KBapTUPaAHTCTBO, HaxyieOHWYecTBO). Herpoduyeckne  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHUYECKHX B3aUMOJICHCTBUU JUIS CYIIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpHHIIUTT KOHKYPEHTHOTO UCKITFOUSHUSI.

JleMoHCcTpaL UK

Tabmuipl 1 cxeMbl: «IJKonoruueckue GpaxTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIIBI dKUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €IIOKPOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHbIE
KUBOTHBIEY», «DU3NOIIOTHUYECKUE aTanTallK >KUBOTHBIX», «Cpeasl OOUTAHHS OpPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKuzneHHbIe GOPMBI pacTeHUY, « KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«IJKOocHCTEMA IIHPOKOIMCTBEHHOIO Jieca», «DKOCHUCTEMa XBOWHOIO Jieca», «llenu nuranusy,
«XuiuauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

O6opynoBanue: TepObapuu pacTeHU W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
Pa3IUYHBIX  DKOJIOTHYECKMX  (aKTOPOB, TepOApUU  CBETONIOOMBBIX, TCHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacteHus, repOapud ¥ KOJJIEKUUU TEIUIOIIOOMBBIX, 3UMOCTOHMKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTHULl M 3Bepel, repOapuu pacTeHHMM, OTHOCSIIMXCA K Trurpodpuram,
kcepouram, me3oduTaM, KOMHATHBIC PACTCHHS IaHHBIX TPYI, KOJUICKIIMH >KHBOTHBIX,
oOUTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUN U KMBOTHBIX, 0OJaArOIIUX
yepTaMu TMPUCIIOCOOJIGHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHHM JKWU3HM, Tepbapuu u
KOJUICKIINA PACTECHUH W JKUBOTHBIX PA3IMYHBIX >KU3HCHHBIX (POPM, KOJUICKIIMH >KHBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlabopaTopnasi pabora «BrIsiBiIeHHE IPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBIeHHE NPUCIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEeMIIEpaTyphI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKUE XapaKTePUCTUKHU Tomysiiuu. [lomymsiius kak Ouoyiorudeckas cUcTeMa.
Pons HeomHOpoAHOCTH cpenbl, PU3MUECKUX OapbepoB W OCOOCHHOCTEW OMOJOTMH BHUAOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYpHI Momynsanuidi. OCHOBHbBIE TOKA3aTENN MOMYIISIIHN:
YHUCJIIEHHOCTh, IJIOTHOCTh, BO3pPACTHAs U MOJIOBAasl CTPYKTYpPa, POXKIA€MOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPALIHSL.

DKoyiorudeckasi CTpykTypa mnonyiasnud. OleHka YMCIEHHOCTH Tomyisiuu. [uHamuka
NONyJSAUUU U €€ perynainus. buornueckuil moTeHuMan nonyasiuud. MoienupoBaHue JUHAMUKU
nonyisiuud. Kpussle pocra uyucneHHoctu nonyisiuud. Kpusbsle BbbDkuBaHMs. Perynsuus
YUCJICHHOCTH TMOMYJALMI: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
DKojoruyeckue crpareruu BuaoB (I- u K-crparerun).

[TonsiTie 00 »SKoJOrMYECKOM Huiie Buga. Mectoobutanue. MHoOromepHass MOIEINb
skosornyeckor HumM JIx.M. Xatuuncona. Pazmepsl skosornueckoil Humu. [loreHnuansHas u
peann30BaHHAs HUIIIN.

Bun xak cucrema momynsuuii. Apeansl BUAOB. BUIBI M UX JKU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBATICHTBHI.

3aKOHOMEPHOCTH TOBEJIECHUS M MUTpalMil >KUBOTHBIX. buonoruueckue WHBa3UU
qy>KEPOJTHBIX BUIOB.

JleMoOHCTpaL U
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[Toptpert: Ix. . XaTuynHCOH.

Tabnuibl 1 cxeMbl: « DKOJIOTUYECKUE XapaKTEPUCTHKHU Nomy sumny», «[IpoctpancTBenHas
CTpyKTypa nomymsiuun», «Bo3pacTHele mnupamuzabl nonyiasuun», «CKOpoCTh 3aceineHHs
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonoruueckod Humm JLx. W.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pabora «IIpucrnocoOneHust ceMsH paCTEHUN K pacCEICHUIO».

Tema 9. Jxos0rus cood1mecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLIEHO3E.

Okocucrtema kak oOTkpeiTas cucrema (A. k. Tencnum). DyHKUHOHAIBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: IPOAYLEHTBI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. AGuoruyeckue O610ku 3KocucTeM. [10UBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopor BelecTB U NOTOK SHEPTUH B 3KOCUCTEME.

OcHoBHbIE ITOKa3aTeNM 3KocucTeMbl. buoMmacca u npoaykius. DKOJI0rH4ecKie mUpaMuibl
yucesl, OnomMacchl ¥ SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBUuHbIe ¥ BTOPUYHBIE CYKIIECCMM M HX
IPUYMHBL. AHTPONOreHHblE BO3JCHCTBUS Ha cykueccud. KimmakcHoe cooOuiecTso.
Bbuopa3znoobpa3ue 1 moJHOTa KPyroBOpOTa BEHIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[TpuponHbIE 2KOCUCTEMBL. JKOCUCMEMbl 03€D U peK. DKOCUCEeMbl MOpeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenell, Ny CMvlHb.

AHTpPOIIOT€HHBbIE  JKOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'oponckas ¢iopa u dayHa.
CunaHTponu3anusi ropojckoi ¢ayHel. buonormueckoe u  XO34HCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHMS  OCHOBHBIX  B3aWMOJAEWCTBUA  OpraHM3MOB B
KOcUCTeMax. Ponb Kackaonozo sghgpexkma u 6uo08-30uduxkamopos (Kiouegulx 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPIUH W  BEIIECTB MEXIY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTh OpPraHUW3MOB, NOMYJIALMA M OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX Y AHTPOIIOT€HHBIX BO3ACHCTBUN.

Mexanuzmsl  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNO8 HA  CYOOP2aAHU3ZMEHHOM,
OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL HIKON02UUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTo0I0russ MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.

JleMoHCTpanun

IToptper: A. JIxk. Tencnu.

Tabmune! u cxeMmbl: «CTpyKTypa OHOLIEHO3a», «DKOCHUCTEMA IMIMPOKOJIUCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jeca», «DyHKIMOHAJIbHbIE TPYHIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemiectB B 3KocucTteMe», «llenn mnuraHus (macTOMINHAA, JIETPUTHAS)»,
«DKOJIOTHYECKas MUpaMuIa Yucen», « IKOJIOTHYecKas mupamMuia OnomMacce», «IKOJIOrHUEcKas
nupamuja sHeprumy», «OOpasoBanue Oomota», «llepBuunas cykueccusi», «BoccTaHoBieHue
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jeca mocie moxkapa», «JKOCHCTeMa 03epa», «ArpoueHos», «KpyroBopoT BemecTB M MOTOK
SHEPTuu B arporieHose», «I[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydesla INTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYLINX PACTCHUH, aKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yueHue u onrcanue ypo0IKOCHCTEMBI».

Jladoparopnasi pa6ora «/3yueHue pasHOOOpa3usi MEJIKUX TTOYBCHHBIX YWICHHCTOHOTHX B
pa3HbIX IKOCUCTEMAX ).

IKCKypeusi «IKCKypcHs B THINHWYHBIN OMOreorneHo3 (B ayopaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJbHBIN WM MIOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WM B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmemanerapHas 00ojouka 3eMid, TJIe CYIIECTBYET WJIM CYIIECTBOBAJIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocras. JKuBoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBOBaHUS Onocheprl. OcoOeHHOCTH OrMocdephl Kak Ti1odambHOM
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemiectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutmMuuHocTs siBneHuit B Ouocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIEca, CTENU, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOpBsI. Kitmmar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKUMS SJKHBBIX CHCTEM, OIEHKAa HX PECYpPCHOrO TMOTEHIHala u
ourochepHbIX (QYHKITHIA.

JleMoOHCTpaL U

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

Tabmumet u cxemsl: «I['eocheps 3emnny», «KpyroBopot azota B mpupoe», «KpyroBopor
yriepojia B npupojie», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJibl B IPUPOIE»,
«OcHoBHBIE OmOMBI cymuy», «Knmumarnueckue mosica 3emum», «Tywapaw, «Taiiray,
«Cwmemannbiii  nec», «lllupokonuctBenubiit nec», «Crtemb», «CaBanHay, «llycTbiHY,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuy pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KpU3UChI U UX TpUYHHBL. BozjaeiictBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arps3HeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne noussl. OXpaHa MOUYBEHHBIX PeCYpCcOB. MI3MeHeHHe Kinumara.

AHTpOIIOTEHHOE  BO3JEMCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mmup. OxpaHa
PaCTUTENHHOTO M KMBOTHOTO MHUpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.

OcHOBHbBIE IPUHIIUIIBI YCTOMUMBOIO pa3BUTHUS YENIOBEUECTBA W MPHUPOAbL. ParroHanbHOe
PUPOJIONONL30BAaHUE M  COXpaHEHHE OHOJormueckoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJIOIMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
Y €r0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3BuTHe METOJAOB MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocbepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
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anepeemuxke. buonozuueckoe paznoobpasue u douopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmemyl, obecneuusarouwue 00CmMyn K UHGOPpMAyuu no COCMOAHUIO OMOEIbHLIX 6U008 U
akocucmem. OCHOBbL IKOpeadbuIUmayuy IKocUcmem u cnoco6o8 6opvobl ¢ GUONOBPEIHCOCHUAMI.
Pexoncmpyxkyus mopckux u HazemHuvix 5KOCUCmeM.
JemMoHCcTpauMu
Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps»,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocob0 oxpaHseMble MPUPOTHBIC
TeppuTOpUn», «MOAEnu yIpaBisieMOro MUPay.
Ob6opynoBanue: Qororpaguu OXpaHsE€MbIX pacTeHUH U JKUBOTHBIX KpacHOW KHuUTH
Poccuiickoit denepanuu, KpacHoil KHUTH peruoHa.
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MNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS NIPOI'PAMMBI 11O BUOJIOT'UHU
HA YPOBHE CPEJJHEI'O OBHIEI'O OGPA3OBAHUS
JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYarOIIUMUCS
pOTpaMM CPEHEro 00IIero 00pa30BaHus: IUYHOCTHBIC, METAIIPEAMETHBIC U MPEIMETHBIC.

B cTpykType NTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOrPAaMMBI IO OHOJIOTUU BBIACICHBI
CIICYIOIME COCTABIISIOIINME: OCO3HAHHME OOYYAIOIIMMHUCA POCCHUHCKON  TpakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuuue momueéayuu K OOYYCHHIO OWOIIOTHH, YeleHanpaeieHHoe paszeumue BHYTPEHHUX
yOeXKIIEHUI JINYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAUIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJCTBOBATHCS B
cBOeH JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
Ouosiornyeckoro  o0pa3oBaHUs, Haluyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYJIBTYPHI,
CnOCOOHOCMU CMABUMb TIETA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIngHocTHBIE PE3YIbTATBI OCBOCHUA IIPOrpaMMBbI 110 onooruu JOCTUTarOTCA B €AUHCTBC
y‘Ie6HOﬁ U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IﬁCKHMH
COLIMOKYJIBTYPHBIMU, UCTOPUYCCKHUMHU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MTPUHSATHIMU B
oOIIecTBE TpaBWIAMH W HOPMAaMHU MOBEICHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHHMS,
CaMOBOCIIUTAHUSA U CaMOpa3BUTHUA, Pa3BUTUA BHyTpCHHefI MMO3WIUK JIMYHOCTHU, ITaTPUOTU3MA U
YBAXXEHUA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTaplIeMy IIOKOJIECHHUIO, B3aUMHOIO
YBOKEHHS, OCPEKHOTO  OTHOIICHUS K  KYJAbTYPHOMY  HAcICIUI0 W TPAAUIUSIM
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit dexeparuu, mpupoie U OKPYKAOIICH cpee.

JIngHocTHBIE pPE3yIbTaTbl OCBOCHUSA yqe6H0ro npeamMera «buomorusy AOJDKHBI OTpaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIONTUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPCHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaHpaBJ’[eHI/II\/’I BOCIIMTATEILHOU JACATCIIBHOCTH, B TOM YHCJIC B 4aCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U O6ﬂ3aHHOCT€I>i, YBAXXCHHUEC 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX U I1I03HaABAaTCJIbHBIX 3a/la4, BBIITOJIHEHUN OMOIOTMYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
BSaI/IMO,ZIeI\/’ICTBHH J'IIO)ICfI C pasHbIMHA Y6e)I(HeHI/I$IMI/I, KYJIBTYPHBIMH LEHHOCTSAMU U COLIMATIbHBIM
MIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHUS YUeOHBIX,
MO3HABATENIbHBIX M HUCCIEJOBATEIbCKUX 3a/lady, YBAXKUTEIBHOTO OTHOIIECHUS K MHEHHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU I€ATEIbHOCTH;
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2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHUICKOM TPAKIAHCKONW HJICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# 3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M MaMATHUKAM IPUPOIbL,
JOCTH>KEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMOJIOrHH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUH B TO3HAHUU 3aKOHOB MPUPO/IbL, B AKU3HU YEIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbIE PEILCHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMUTENAM, CO3JaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOT'O NMPUHSTUS LICHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAJAULIMSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOLIECHMUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMAaHME U peanu3aiys 340poBoro u 6ezonacHoro odpasa >KU3HHU (310pOBOE MUTAHHE,
coOIOZIeHre TUTUEHHUYECKHUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHas (Qu3NYecKass AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alaKoroid,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKON U COIMAIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JIeATETbHOCTb;

HMHTEpEC K pa3nuyHbiM cepam mpodeccnoHaNbHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBII BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI;
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TOTOBHOCTb U CIIOCOOHOCTh K OOpa30oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSIKEHUH BCel
JKU3HU,

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHHSI;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX ITOCHEACTBUM U1 OKPYKAIOIIEN CPELBI;

OCO3HaHHUE TTI00ATBFHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIEM U ITyTel UX PEIIeHUs;

CIIOCOOHOCTH UCMOJIB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0ICHUE
MpaBWI IOBEACHUSA B NPUPOJIE, HAIPABICHHBIX HA COXPAHEHHE PAaBHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTHUBHOE HEINpUSATUE JEHCTBHUM, NPUHOCAILIMX BpEl OKPYKAIOLIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JICMCTBUN U NIPENOTBPALLATh UX;

HaJIMYME PA3BUTOrO JKOJOTMYECKOTO MBIIUICHHS, JKOJOTMYECKOM KYJIbTYPhI, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOU IESITETBHOCTH AKOJOTMYECKONM HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAaKTUKHW, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHME SI3bIKOBOW M UATATENBCKOW KYJIBTYpPbI KaK CPEJICTBA B3aUMOICHCTBUS
MEKy JIFOJIbMHU U TTIO3HAHUS MUPA;

MOHMMaHUEe crenupuKu OMONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHHS], CO3/IJaHUHU IIEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIIeM
MHpE Kak O €IUHCTBE TNPHUPOABI, YEIOBEKa U OOIIECTBA, B TMIO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHUsl TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OMOJIOTMH AJII COBPEMEHHOMN IMBHIM3ALMU: OOECTICUeHUs
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MpOOJIeMbl Pa3BUTUSI YEJIOBEUYECTBA, MOUCKA MyTEH BBIXO/A U3 TII00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U oOecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIUOHATILHOMY
MCIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYCHUH OMOJIOTMUECKUX 3HAHWUU B IESAX MOBBIIIEHUS OOIICH
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DYHKIIMOHATBHON
TPaMOTHOCTH O0ydaroumxcs, GopMUpyeMoil mpu N3ydeHUH OUOJIOTHH;

IOHMUMaHUE CYIIHOCTH METOAOB IIO3HAHUs, HUCIIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh MOJy4yaeMble 3HAaHWUS [UIS aHalW3a W OOBSICHEHUS SBICHUUN
OKPY’KAIOIIET0 MHUpa M TMPOUCXOANMX B HEM HM3MEHEHMH, yYMEHHE Jenarh OOOCHOBAaHHBIC
3aKJTIOYEHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOMIMXCSA JAHHBIX C IEThI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTh CaMOCTOSITEIPHO HCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsI PEIICHHS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYAIUAX;
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OCO3HAHME IICHHOCTU HAayYHOW JIEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 10 OHOJOTUU B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHbie pe3yinbTaThl OCBOCHHUSI yueOHOro mpeamera «buonorusy BKIIOYAIOT:
3HaUMMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHaAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(pUKy METOJI0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHs,
SIBIICHUE, TPOIECC, CHCTEMa, HAyYHBIM (aKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, MCCIIeIOBaHUEe, HAOIIOJCHUE, U3MEpPEHUEe, HKCIICPUMEHT U JIPyrue); YHHUBEPCAIbHbBIC
yueOHbIe JeicTBUS (TO3HaBaTeIbHbIC, KOMMYHUKATUBHBIC, PETYISTHBHBIE), 00eCIeUnBarOIIne
dbopmupoBanre (PyHKIHOHAIBHON TPAMOTHOCTH M COLMATbHONW KOMIIETEHIIMH OOYyYarolIUuXCs;
CIOCOOHOCTh o0ydJaronmxcs KCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHUKE.

B pesynbrare wu3yuyeHuss OHOJIOTMUM HaA YpPOBHE CpeIHEro ooOmero oOpa3oBaHUA Y
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC yUeOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JICHCTBHUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHAS I€ATEIbHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPETHEro o01ero odpazoBaHUs
JIOJKHBI OTPAXKATh:

ORJiaieHHe YHHUBEPCAJbHBIMU YU4€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBble JOoruvecKue AeicTBUsI:

CaMOCTOSITENNbHO (POpPMYIHpPOBaTh U aKTyadU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHHM 3HAHUH MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IIeHHUsI), PaCKPbhIBATh CMBICT OHOJIOTHYECKHUX
MOHTHUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABIUBATH CBS3H C APYTUMHU MOHATHSIMH),

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTB PE3yIbTAaThl JICITSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJCHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHI pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;
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BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBAaThb COOTBETCTBHE PE3YJIbTATOB LIEJSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSX PEAJbHOrO, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

pa3BUBAaTh KPEATHMBHOE MBILUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TEHCTBHUS:

BJIa/IETh HABBIKAMM y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHust nmpoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peLIeHHs] TPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BHUJbl JESITEIBHOCTH IO IOJIYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TPHU
CO3aHUU YYEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYUHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENBHOU NEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJISATh TIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
rUNnoTe3y e€ pelleHus, HaXOAWUTb AapryMeHThl [UId JI0Ka3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

AQHAIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yjiabTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
pOoeCCHOHANIBHYIO CPENY;

yMeTh NEepEeHOCUTh 3HAHHWS B  IIO3HABATEIbHYIO M  MPAKTUYECKYI0  00IacTH
KU3HEJEATEIIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJEH, Ipeajaratb OpPUTHHAJIbHBIE TMOAXOAbl U PELIEHMs, CTaBUTh
npoOJIeMbl U 33aJa4u, JIOMyCKaroIlue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ nnpopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAyYHO-TIOMYJISIPHOM HUTeparype, OMOJIOTHYECKUX CIIOBApsAX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pPa3lIWYHBIX BHJIOB U (opM
IIPEJICTaBICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbl IpPU IOHCKE M O0TOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUsI YIeOHBIX 337124,

npuoOpeTaTh OMBIT HCHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUIECHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIbHYIO (OpMYy MPEACTABICHUS OHOJOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKH U JIPYTOe€);

UCTOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpeACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLKell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;
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BJIQ/ICTh HABbIKAMHU pACMO3HABaHUS U 3alIUThl HHpOpMAIMH, HHOOPMALMOHHON
0€30MacCHOCTH JIMYHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCceX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAlOre
WIM JUCKYCCHUU TIO CYLIECTBY OOCYXKJIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBATh
CYKIEHHUSI OTHOCUTEJIbHO BBINOJHEHMSI NpeUlaraéMoi 3aJaud, Y4YWUThIBaTb HHTEPECHl U
COIIACOBAHHOCTD MO3ULIUI APYTUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCUHN);

pacro3HaBaTh HeBepOaJbHBIE CpEICTBAa OOIICHMsS, MOHMMATh 3HAYEHHE COIHMAJIbHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIQJIETh PA3JIMYHBIMU clIOcOOaMU OOIIEHUS U B3aUMOJCHCTBHS, MMOHUMATh HaMEpPEHUs
IPYTUX JIOACH, MPOSBIATh YBAXKUTEILHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (hopme
bopMyITUpOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOThHI Ipu
pemeHnu OGMoIornYecKor Mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOJEUCTBYS IPU pELICHUH YyueOHO! 3a/1auH;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX ICHCTBHI C y4u€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJAMHUPOBATH
JNIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, pPaCHpElesATh POJH C YU4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOH paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIECHHWE B pPa3IUYHBIX CHUTyalusX,
HPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amms:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAaHUS [UI BBIABICHHMS NpoOJIeM M UX pEUIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1[EIeBble U CMBICIOBbIE YCTAHOBKH B CBOMX
JENCTBUAX M IMOCTYINKaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKarOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESATENbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW NEATEITLHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABJIATH IUJIAH PelIeHUs NpoOiIeMbl ¢ Y4ETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
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pacuIMpATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX MPEANIOUTECHUMH;

JieNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO IIMPOKON SPYIUIIMH B PA3HBIX 00JACTAX
3HaHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JIEATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YIbTATOB LIETISIM;

BJIAJICTh HAaBBIKAMU [103HABATEIbHON peQuUIEKCUU KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUN
U MBICJIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLIGHKY CUTYalllH, BHIOOPA BEPHOTO PEILICHHS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 110 UX CHIDKCHHIO,

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPHU aHAJIM3€ PE3Y/IbTaTOB JESITEIbHOCTH;

3) npunsiTHe cedsl M APYIHUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB JACATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOEHHS coiepxaHus ydueOHoro mnpeamera «buonorus» Ha
yri1yOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yqaronmxcs
O6uonornu. OHM BKIIOYAIOT: crenupuuecKue A OHOJOrMM HaydHblEe 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOECHHIO, HMHTEpPHpPETAMud U MpeoOpa3OBaHUI0 3HAHWM, BHUJbI
JESTEIIbHOCTH MO TOJYyYEHUI0 HOBBIX 3HAHUI M MX NPUMEHEHHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX cUTyanusax. [IpeaMerHbie pe3yapTaTsl MPEACTABIEHHI 110 T01aM
W3Y4EHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 Kaacce
JIOJIKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHPOBAHUN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B MO3HAHUU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBOMOJAraroline
OuoNornyeckre TEPMHHBI M TMOHATUS (KHM3Hb, KJIETKA, OPraHHW3M, MeTaboJIM3M, TOMEOCTas,
CaMOpEeTyJISILMsI, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonoruueckue teopun (xinerouHas Tteopuss T. IlIBanmma, M. Illneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOXKAEHUS KYJIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
MIEPBOTO MOKOJIEHUS, PACUIEIUIEHUS], YUCTOTHI raMeT, HE3aBUCUMOTr 0 HaciienoBanus I'. Mennens,
TOMOJIOTUYECKHX PSJOB B HacleACcTBeHHOW u3MeHunBoctu H. V. BaBwioBa), mpuHIUIIBI
(KOMITJIEeMEHTapHOCTH );

BJIaJICHME OCHOBHBIMH METO/IaMU HAY4YHOTO IO3HAHUS, UCIOIb3YEMbIX B OMOJIOIMYECKHX
HCCJIEIOBAHMSIX KHUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0IEHIE, SKCIIEPUMEHT);
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YMEHHE BBIACIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpuOOB, pacTEeHUH,
KHUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB M CUCTEM OPraHOB PACTCHMM, )KUBOTHBIX, YEJIOBEKa,
IPOIIECCOB JKU3HEACATEIBHOCTH, NPOTEKAIOIIMX B OpraHU3Max pAacTeHUH, >KUBOTHBIX U
YeJI0BEeKa, OMOJIOTMYECKUX MPOIIECCOB: 0OMEHA BelecTB (METab0IM3M), IPEBPAILICHHS] SHEPTHUH,
Opo’keHUs, aBTOTPO(GHOro U reTepoTpoPHOro TUIOB MUTAHHS, (HOTOCHMHTE3a U XEMOCHUHTE3A,
MHTO33a, MeH03a, TaMEeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
MHAMBUAYAJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOI€HE3a), B3aUMOJAEWUCTBUS T'€HOB, IE€TEPO3HUCa,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXAY OPraHOMAAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKUUSMH, MKy OpraHaMyd U CUCTEMaMH OPTraHOB Y
pACTCHHIA, JKMBOTHBIX W 4YEJOBEKA M WX (QYHKIUSAMH, MEKIYy CHCTEMaMH OPTaHOB M WX
GyHKIUSAME, MEXAY JTanmaMu oOMeHa BEIIeCTB, dTalaMH KIETOYHOTO LHKJIA U >KU3HEHHBIX
[UKIOB OPraHu3MOB, JTallaMd AMOPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
¢deHoTumnom u (hakropamMu Cpeasl OOUTAHUS;

YMCHHE BBISIBISITH OTJIUYHUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHUCIIC PACTCHH,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CHUMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pemaTh OWOJIOTUYECKHE 33Ja4yH, BBIBIATH MPUYUHHO-CIECICTBEHHBIC CBS3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKHUMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COOMOIATh MpaBwWia MpHU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMH,
dbopMynupys 1elb UCCIe0BaHNUs, aHATM3UPOBATh MOJYYCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBO/IBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON pabdoTe MO OMOJIOTHH, DKOJIOTHH U
MeIWIUHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO MPEICTABISATH
MOJTy4YEHHBIEC PE3YIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHWBAaTh JTHUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nacTu
OWoNornu W MenWIUHBI (KJIOHHPOBaHHE, HCKYCCTBEHHOE OIUIOIOTBOPEHHUE, HAIpPaBICHHOE
WU3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON 1EATEIbHOCTH B
o0acTi OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X035 CTBA, MUIIEBOM
NPOMBIIIJICHHOCTH, YITyOJIATh TIO3HABaTENbHBIA HMHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OMOJOTHMYECKOTO 00pa3oBaHUs B
OpraHu3alMsaX CPEeAHEro NPOPEecCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmeTHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpenmera «buonorusiy B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
IOPUPOJBI U PEIIEHUH HKOJOTHYECKUX MPOOJIeM 4YeloBeYeCTBa, a TaKKe B PELICHWU BOIPOCOB
PaMOHATFHOTO TPUPOJIOTIONB30BaHUs,, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
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npupoje, oOLIeCTBY, YENOBEKY, O BKIJIAJe POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIaJIeTh CUCTEMOH OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYACT OINPENEIICHUS U
NOHMMAaHHE CYITHOCTH OCHOBOIOJAralomuX OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomtonronHas Teopus Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 myTsSX U HampaBICHHSIX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonctsa K. M. bapa), npaBuna (Mmunumyma 0. JIubuxa,
9KOJIOTUYECKON MUPaMHUIbI SHEPTHH ), TUIIOTE3bI (runoTte3a «vupa PHK» V. I'mnbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAaMU HAyYHOTO TIO3HAHMS, WCIONIb3yeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEHHeE,
HaOJroIeHNe, YKCTIIEPUMEHT), CIIOCOOaMHU BBISBJICHUS M OLIGHKH aHTPOIOTCHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACNATh CYLICCTBEHHBbIE NPHU3HAKU: BHUIOB, OHOrEOLIEHO30B, JKOCUCTEM U
Oouocdepsl, CTaOMIM3UPYIOIIEro, ABIDKYIIETO W  Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUIECKOTO U CUMITATPHYECKOTO BHI000PA30BAHMS, BIUSHHS JABWKYIIIUX CHII SBOJIIOLUN
Ha reHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K Cpele OOWTaHUS, YepelOBaHUS
HAIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCHUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aUMOCBS3M MEXAY IMPOIECCAMU HBOJIONUH, JBHKYIIUMHU
CHJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM W TPHUCIIOCOOJICHUSIMH K HUM
OpPraHU3MOB;

YMEHHE BBISBIISTh OTJIUYUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpere oOuTaHHs, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOTIOT€HHBIX N3MEHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIINE apIyMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JUIsl JOKa3aTelbCTBA pPOJICTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3M OPTaHU3MOB W CpeIbl OOMTAHWs, SIWHCTBA YEIIOBEUECKUX pac, HEOOXOAWMOCTH
COXpaHEHHsI MHOTOOOpa3usi BHJOB M DKOCHUCTEM KaK YCJIOBHUSI COCYIIECTBOBAaHHUS HPUPOIBI U
4eJI0BEYECTBA;

YMEHHE pellaTh OHONOTUYECKUE 3aJaud, BBISBISATH MPUYMHHO-CIECICTBEHHBIE CBSI3U
MEXIy HCCIEAYEeMbIMH OWOIIOTUYECKUMH TIPOIIECCAMH W SIBJICHHSMH, J€laTh BBIBOJBI U
IIPOTHO3BI HA OCHOBAHHH MOJTYYSHHBIX PE3YJIbTaTOB;

YMEHHE BBIMOJHATh JAOOpPAaTOpHBIE U MpaKTHUecKue paboThl, coOMI0AaTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3BI, IMPOBEPATh HUX DKCIHEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyHpys 1IeNb UCCIIeIOBaHHS, aHATTM3UPOBATh MOJTYICHHBIC PE3YIbTATHI U IeTaTh BHIBOIBI;

yYMEHHE y4acTBOBaTh B yueOHO-HCCIeN0BaTeIbCKONH padoTe 1Mo OHMOJIOTHH, 3KOJIOTHU U
MEAWIIMHE, MPOBOJMMON Ha 0a3e IMIKOIBHBIX HAyYHBIX OOIIECTB, W MyOJUYHO MPEACTaBIATH
MIOJTyYCHHBIC PE3YIIbTAaThl HA YICHUYECKUX KOH(EPEHIHNIX;

YMEHHE OIICHWBATh THUIOTE3bl W TEOPUU O TMPOUCXOXKICHUH >KU3HH, YEIIOBeKa W
YeNOBEUYEeCKNX pac, O MPUYMHAX, TMOCIEACTBUAX U CHOCO0aX MPEAOTBPAIIEHUS TIIOOATBHBIX
U3MEHEeHu# B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpodecCHOHAIbHON ACSITEIHPHOCTH B
o0racTi OMOJIOTHH, YKOJIOTHH, TIPUPOIOTIOIH30BAHNUS, MEUIIMHBI, ONOTEXHOJIOTHH,
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MICUXOJIOTHH, BETEPUHAPUH, CETTLCKOTO X0341UCTBa, MUILEBOM MPOMBIIUIEHHOCTH, YTIyOIsTh
M03HABATEJIbHBIN UHTEPEC.
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TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KoanuecTBo 4acoB

HaunmenoBaHmue pa3xesioB 1 TEM

Ne i/m Kontposbnbie IlpakTuueckue  JJIEKTpOHHBIE (HH(POBLIE)
IporpaMmmsl Bceero
padoThI padoThI o0pa3oBaTe/bHbIE PeCypChl
1 buoiiorus kak Hayka
2 JKuBble cucTeMbl U UX U3y4YEHUE
3 buonorust kineTku 0.5
4 XuUMHYecKasi OpraHUu3aIus KJICTKH 10 1
5 Ctpoenue u GyHKINH KIETKH 8
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 Hacnencreennas nnpopmanus u 9 1 05
peanu3anus e€ B KJIeTKe
JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKka 0 HaCJIE€ICTBEHHOCTU U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH
14 I'enernka uenoseka 0.5
15 Cenekiusi OpraHu3MOB 1
16 BuoTexHon0rUs M CUHTETHYECKAst 4

ounosorus




17 PezepBHOE Bpems

35

OBHIEE KOJIMYECTBO YACOB 110 IIPOI'PAMME

102

13
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TEMATHUYECKOE IINTAHUPOBAHHUE 11 KJIACC

KosnunuyectBo 4yacos DJIEKTPOHHBIE
Ne n/mm HaumeHoBaHue pa3ejioB U TeM IPOrpaMMbl Kontpoabubie IIpakTnyeckue (npporerc)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 3apox/IeHUE U Pa3BUTHE SBOIOIMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTUI
2 Mukpo3Botous 1 €€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
4 [IpoucxoxaeHne 1 pa3BUTUE KU3HU HA 3eMIie 15 1 15
5 [IpoucxoxaeHue 4enoBeka — aHTPOIIOTeHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karollen cpenon
OpraHusmsl 1 cpesja 0OuTaHUs 1.5
DKOJIOTHS BUAOB U MOITYIISIAN 0.5
9 DKosorus cooduiecTB. JKOJIOTHYECKHe 12 0.5
CHUCTEMBI
10 buocdepa — rmodanpHas skocucrema 6 1
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBHIEE KOJIMYECTBO YACOB IO 102 9 75

IHPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoaunuecTBO 4acoB

Ne KounTpoun DJIeKTPOHHbIE IHU(POBBIE
Tema ypoka IIpakTHYeck
n/n Bcero HbIE o0pa3oBaTe/bHbIE Pecypchl
ue padoThbl
padoThI

buoiiorus kak KOMIIEKCHas HayKa U KakK 4acTb 1 bubnuorexa [JOK
COBPEMEHHOTO 00IIeCTBa https://m.edsoo.ru/

bu6mmoreka [IOK
JKuBble cucTEMBI M X CBOMCTBA 1 https://m.edso0.ru/

bubmuoreka [JOK
YpoBHEBas OpraHu3anys KUBBIX CUCTEM 1 https://m.edso0.ru/
VcTOpHst OTKPBITHS U U3yUEHUS KIETKH. 1 brbmiorexa [IOK
Kitetounas Teopus https://m.edsoo.ru/
MeToab! MOJIEKYIISIPHON U KJIIETOYHON OMOJIOTHH. bu6nuorexa [IOK
[TpakTuyeckas pabora «M3ydueHue MeTo10B https://m.edsoo.ru/
KJIETOYHOM OHnonoruu (xpomarorpadus, 1 0.5
anexkTpodopes, auddepeHnnaibHoe
ueHTpudyruponanue, [TLP)»

bubmuoreka [JOK
XHUMHUYECKUHN COCTAB KIIETKH 1 https://m.edsoo.ru/
MuHepanbHbIe BEMIECTBA KIETKH, HX ! brbmorexa LIOK
GHOOrHYEcKas POiTh https://m.edso0.ru/
Opranuyeckue BeIecTBa KJIETKH — OeJIKU. 1 0.5 bubnnorexa [JOK




JlaGopaTtopHnas pabora «OO0HapyKeHHUEe OEIKOB C
MIOMOIIBI0 KaYECTBEHHBIX PEAKIIAI»
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https://m.edsoo.ru/

bubmuoreka [JOK
9 CaoiicTBa, k1accupuxanys U QyHKIHK OEIKOB https://m.eds00.ru/
bubmuoreka [JOK
10 Opranuyeckne BEIECTBA KIETKH — YIIIEBOJBI https://m.eds00.ru/
bubmuorexa [JOK
11 OpranuyecKkue BeIeCcTBa KIETKH — JIAIHIbI https://m.edso00.ru/
Hyxnennossie kucnotsl. JIHK nu PHK. bubmuoreka [JOK
12 JlaGopaTtopHas pabora «McciaenoBanue 05 https://m.edsoo.ru/
HYKJICHHOBBIX KHCIIOT, BBIJICICHHBIX U3 KIJIETOK '
Pa3IMYHBIX OPTaHU3MOBY
13 Crpoenue u pynkuun ATD. [Ipyrue Brbmotexa LIOK
nykreosuarpudocharsr (HTD) https://m.edsoo.ru/
14 Cexsenunposanne JIHK. MeTosibl reHOMUKH, brbmorexa LIOK
TPAHCKPUIITOMHUKH, TPOTEOMUKH https://m.eds00.ru/
15 KonTpoabnas padoraNe 1 «Xumudeckuii brbmorexa LIOK
COCTAR KIICTKI https://m.edsoo.ru/
bu6mmorekxa [{OK
16 Tumne! kieTok. ITpokapuoTndeckas KieTka https://m.edso00.ru/
CrpoeHune 3yKapuOTUYECKON KIIETKH. bubnmoreka [JOK
17 I[MpakTudueckas pabora «M3ydeHue cBOMCTB 0.5 https://m.edsoo.ru/

KJIETOYHOU MEeMOpaHbI»
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bu6mmoreka [JOK
18 [ToBepXHOCTHBIH annapar KJIeTKH https://m.edso0.ru/
OnHOMEMOpaHHBIE OPTaHOWIBI KIIETKH. bubnmoreka [JOK
19 [TpakTrueckas padota «M3yueHnue TBUKEHUS 0.5 https://m.edsoo.ru/
LIUTOIUIA3MbI B PACTUTENBHBIX KJIETKAX»
ITomyaBTOHOMHBIE OPraHOUIBI KJIETKH: bubnmoreka [JOK
20 MHTOXOHIPHH, IUIacTu bl JIaboparopHas pabora 05 https://m.edsoo.ru/
«HccnenoBanue miuazmMoin3a 1 Jemia3mMosn3a B
PACTUTENBHBIX KJIETKAX»
bubmuoreka [JOK
21 HememOpanHbIe OpraHOHIbI KIETKH https://m.edso00.ru/
bubmuorexa [JOK
22 Ctpoenne u QyHKIHUK spa https://m.edso0.ru/
CpaBHMTENIbHAS XapaKTEPUCTUKA KIETOK bu6nuorexa [IOK
23 sykapuoT. JlJabopatopHas padora «3yueHue 0.5 https://m.edso0.ru/
CTPOCHUS KJIETOK Pa3IMUHBIX OPTaHU3MOB)
ACCUMMIIAIMS U AUCCUMMIISLIIS — JIBE CTOPOHBI bu6nuorexa [IOK
MeTabonu3Ma. THUIIBEI 0OMEHa BEIIECTB. https://m.edsoo.ru/
24 JlaGopatopHas pabora «3yueHue
KaTaJIMTHYECKOM aKTUBHOCTH (PEpMEHTOB (Ha
pUMepe aMHJIa3bl WA KaTala3bl)»
DepMEHTAaTUBHBIN XapaKTep PeakLUi KIETOYHOTIO bubmuorexa [IOK
o5 metabonu3ma. JlaboparopHas pabota «/3yuenue 05 https://m.edsoo.ru/
(epMEHTaTUBHOTO PACIICIIIICHUS IEPOKCHIA
BOJIOPO/IA B PACTUTEJIbHBIX M YKUBOTHBIX KJIETKAX»
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bu6mmoreka [JOK
26 benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI https://m.edso0.ru/
bubmuoreka [JOK
27 ABTOTpOGHBIH TUTT OOMEHAa BEIIECTB https://m.edso0.ru/
bubmuoreka [JOK
28 ®orocunTes https://m.edsoo.ru/
29 Xemocunres. JlaboparopHas pa6ora «CpaBHeHHE 05 Brbmorexa [TOK
poIeccoB (POTOCHHTE3a U XEMOCHHTE3a» ' hittps://m.eds00.ruf
AHa3poOHBIC OpraHu3Mbl. Buibl OposkeHUsI. bubnuoreka [JOK
30 JlaGoparopHas padota «CpaBHEHHE MPOLIECCOB https://m.edsoo.ru/
OpOXKEHUS U JBIXaHUS
31 AdpoGHBIE OPraHU3MBI. DTaIlbl SHEPIETUYECKOTO brbmiorexa [IOK
oGMeHa https://m.edsoo.ru/
32 DHeprust MEMOPAHHOTO TPaMEHTa TIPOTOHOB. brbmiorexa [IOK
Cunte3 AT®: pabota npotoHHON AT®-cuHTa3bI https://m.edsoo.ru/
bu6mmoreka [IOK
33 Peaxmuu MaTpu4HOro CHHTE3a https://m.edso0.ru/
bu6mmorexa [{OK
34 Tparckpunuus — matpuyssii cuaTe3 PHK https://m.edso0.ru/
bubmuoreka [JOK
35 TpaHCcHsIHUS U €€ dTaIbl

https://m.edsoo.ru/




KoaupoBanue amunokucior. Pons pubocom B
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bu6mmoreka [JOK

36 .
BHOCHHTE3e BeKa https://m.edsoo.ru/
bubmuoreka [JOK
37 Opranu3anus TeHOMa y IPOKapUOT U 3YKapUOT https://m.edsoo.ru/
38 MoneKyJIapHbIE MEXaHU3MBI SKCIIPECCHH TEHOB Y Brbmorexa [IOK
SyKapHoT https://m.edsoo.ru/
Bupycsl — BHeKsIeTOUHBIE (POPMBI JKU3HU U bubmmorexa [IOK
39 obnurarHbie mapa3uthl. [IpakTudeckas pabora 0.5 https://m.edsoo.ru/
«Co3znanre MOJIeNId BUPYCa
10 BupycHble 3a00/1€BaHus Y€I0BEKA, )KUBOTHBIX, bubmorexa [HOK
pacTenit https://m.edsoo.ru/
bu6mmoreka [JOK
41 HanorexHosnoruu B 6MOJI0TUN U MEULIMHE https://m.edsoo.ru/
bu6mmoreka [JOK
42 JKv3HEeHHBIN UK KIIETKN https://m.edsoo.ru/
bu6mmoreka [IOK
43 Marpuransiii cuates JJHK https://m.edso0.ru/
Xpomocomsl. JIaGopatopHas paborta «M3ydenue brbmorexa IOK
44 0.5 https://m.edso0.ru/
XPOMOCOM Ha TOTOBBIX MUKPOTIpEapaTax»
bubmuoreka [JOK
45 JleneHne KJISTKM — MHTO3

https://m.edsoo.ru/




Tumb! kietok. KapuoknHes v IMTOKUHES.
JlaGopaTtopHas pabora «Habmronenue Mmuto3a B
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bu6mmoreka [JOK
https://m.edsoo.ru/

46 0.5
KJIETKaX KOHYMKa KOPEeIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
bu6mmoreka [JOK
47 Perynsums >ku3HEHHOTO ITUKJIA KIIETOK https://m.edsoo.ru/
48 KonTposbnas padora Ne2 no treme: «Opranusm 1 Bubnnorexa LIOK
KAK CHHOE MEJI0e» https://m.edsoo.ru/
19 Txanu pacrenuii. JlabopaTopHas pabora 05 Brbmiorexa [IOK
«M3y4yeHue TKaHEeH paCTCHUIN» ' https://m.edso0.ru/
5 TxaHu )KMBOTHBIX U YesioBeka. JlabopaTopHas 05 Bubinorexa LIOK
pabota «M3y4yeHue TkaHel KUBOTHBIX)» ' hittps://m.eds00.ruf
Opransl. CucteMsl opranoB. JlaboparopHas bubnmnoreka [JOK
51 pabota «/3ydyeHue opraHoB I[BETKOBOT'O 0.5 https://m.edsoo.ru/
pacTeHUs»
bu6mmoreka [JOK
52 Onopa Tena opraHu3MoB https://m.edsoo.ru/
bu6mmoreka [IOK
53 JABIKEHHE OPraHN3MOB https://m.edsoo.ru/
bu6mmorekxa [{OK
54 IInranue opranu3Mos https://m.edso0.ru/
55 [IuTanue MO3BOHOYHBIX KUBOTHBIX. bu6mmorekxa [JOK

HI/IHIeBapI/ITeJ'II)HaSI CUCTEMA YCIIOBCKAa
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https://m.edsoo.ru/

bubmuoreka [JOK
56 JlprxaHue opraHu3MoB https://m.edsoo.ru/
bubmuorexa [JOK
S7 JIpIXxaHue MO3BOHOYHBIX KUBOTHBIX U 4EJIOBEKA https://m.edsoo.ru/
bubmuoreka [JOK
58 TpaHcopT BELIECTB Y OPraHU3MOB https://m.edsoo.ru/
KpoBeHocHast cucTeMa Mo3BOHOYHBIX KUBOTHBIX U bubmiorexa HOK
59 https://m.edsoo.ru/
YeloBeKa
bubmuorexa [JOK
60 Boigenenue y opranu3smosn https://m.edsoo.ru/
bu6mmoreka [IOK
61 3amura y OpraHu3MoB https://m.edsoo.ru/
bu6mmoreka [IOK
62 NMMmyHHas cuctemMa yenoBeka https://m.edsoo.ru/
bu6mmoreka [IOK
63 PazipaxuMoCTh M peryIsius y OpraHu3MOB https://m.edso00.ru/
64 I'yMopanbHas perymsius U SHIOKPUHHAS CUCTEMA Bubmiorexa HOK
JKHUBOTHBIX M YE€JIOBEKa hitps://m.eds00.ru/
65 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB bub6nuorexa [IOK
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https://m.edsoo.ru/
bubmuoreka [JOK
66 [TonoBoe pa3MHOKEHUE https://m.edsoo.ru/
bubmuorexa [JOK
67 Meiio3 https://m.edsoo.ru/
l'ameTorenes. OOpazoBaHue U pa3BUTHE TTOJIOBBIX bubnmoreka [JOK
68 kietok. JJaboparopnas pabora «3yuenue 05 https://m.edsoo0.ru/
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX '
MHUKpOIpenapaTax»
69 VHauBKyalbHOE PA3BUTHE OPTAaHU3MOB — bubmuorexa TIOK
OHTOIeHE3 https://m.edsoo.ru/
20 3aKiajika OpraHoB ¥ TKaHEH U3 3apO/IbIIIEBBIX Bubnmorexa IIOK
THCTKOB https://m.edsoo.ru/
Poct u pa3zButue xuBoTHbIX. JIaGopaTopHas bu6nuorexa [IOK
71 pabota «BpIsiBIeHHE TPU3HAKOB CXOCTBA 0.5 https://m.edsoo.ru/
3apoJbIlIel TO3BOHOUHBIX JKUBOTHBIX)
Pa3smHoOeHue u pa3BuTHE pacTEHUH. bubnuorexa [JOK
72 JlaboparopHas padota «CTpoeHHE OPraHOB 0.5 https://m.edsoo.ru/
Pa3sMHOKEHUS BBICIIMX PACTEHUI»
73 VlcTOopust CTAaHOBJIEHHS M PA3BUTHS TEHETHKH KaK bubmorexa IIOK
HayKH https://m.edsoo.ru/
-4 OCHOBHBIE NOHATHS M CUMBOJIbI TEHETHKHU. 05 Bubsmorexa IIOK
JlaGopaTtopHas pabota «Jlpozoduia kak 00bEKT ' https://m.edsoo.ru/




TCHETHUYCCKUX HCCHCHOB&HHﬁ))
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3aKOHOMEPHOCTHU HaclEI0BaHUs IPU3HAKOB.
Monorubpuanoe ckpemuanue. [Ipakrunyeckas

bubmuoreka [JOK
https://m.edsoo.ru/

75 | 0.5
paborta "U3ydeHne pe3ynIbTaTOB MOHOTUOPUTHOTO
CKpenuBaHus y Apo30duinr"
LluTOoNnOrMYecKue OCHOBBEI MOHOTUOPHUHOTO bu6mmorexa IIOK
76 O — https://m.edso0.ru/
Ananusupyroee ckpemusaaue. Hemonnoe Brbmotexa LIOK
" OMUHHpOBaHIE https://m.edso0.ru/
Jurundpuanoe ckpemmuBanue. [Ipaktuyeckas bubnnoreka [JOK
78 pabota «3yueHue pe3yabTaToB TUTHOPHIHOTO 0.5 https://m.edsoo.ru/
CKPCILIUBAHUS Y JPO30(HITBI»
[{UTOIOrMIECKUE OCHOBHI JUTHOPUIHOTO bub6moreka IIOK
79 CKpeIHBAHHS https://m.edsoo.ru/
bu6mmoreka [IOK
80 CueruieHHOE HacJeI0OBaHUE TIPU3HAKOB https://m.edso0.ru/
bu6mmoreka [IOK
81 XpOMOCOMHaSI TCOpHA HACICACTBECHHOCTHU https://m_edsoo_ru/
bubmuoreka [JOK
82 I'enernka mona https://m.edso0.ru/
bubmuoreka [JOK
83 I'enoTun kak 1enOCTHas cUCTEMA

https://m.edsoo.ru/




['eHeTHUeCKU KOHTPOJIb PA3BUTHUS PACTCHUH,
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bu6mmoreka [JOK

84 .
KMBOTHBIX M YEJIOBEKa https://m.edso0.ru/
bubmuoreka [JOK
85 M3meHYnBOCTH PU3HAKOB. Buabl n3aMeHUNBOCTH https://m.edsoo.ru/
bubmuoreka [JOK
86 MoaudurkanoHHas U3MEHUYUBOCTb https://m.eds00.ru/
BapuanuonHslil psa v BapualuoHHas KpUBasi. bubmmorexa [IOK
JlabopaTtopHast pabota «HMcciaenoBanue https://m.edsoo.ru/
87 3aKOHOMEPHOCTEH MOIU(PUKANNOHHON 0.5
U3MeHYMBOCTHU. [locTpOoeHNE BapualimOHHOTO psiga
Y BapUallMOHHON KPUBOI
88 [eHOTUNHMYECKAs H3MEHYMBOCTE. KOMOMHATHBHAS Brbmiorexa [IOK
H3MEHUHBOCTE https://m.edsoo.ru/
MyranuonHas n3MeH4UBOCTb. [IpakTryeckas bu6nuorexa [IOK
89 pabota «MyTanuu y 1po30( il (Ha TOTOBBIX 0.5 https://m.edsoo.ru/
MUKpoOIIpenaparax)»
%0 3aKOHOMEPHOCTH MyTAIIMOHHOTO MPOIECCa. brbmiorexa [IOK
DOnuUreHeTHKa U IMUTeHOMHKA https://m.edsoo.ru/
o1 Ienertnka yenoseka. [IpakTnueckas pabora 0.5 Brbmorexa [IOK
«CocTaBlieHUE U aHAJIN3 POJIOCIOBHOI» ' https://m.eds00.ru/
bu6mmorexa [{OK
92 Metoab! MEUIIMHCKON FeHETUKN https://m.edso0.ru/
93 KontpoabsHnasi padoraNe3 OcHOBBI reHeTHKH bubmorexa [IOK
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https://m.edsoo.ru/
OcHoBHbIe TIOHATHUS cenekiun. JlaboparopHas bubnmoreka [JOK
94 pabora «M3ydyeHue copToB KyJIbTYpHbIX pacTeHUN 1 0.5 https://m.edsoo.ru/
¥ TTOPO/] TOMAIITHUX KHBOTHBIX»
95 MeToabl ceneKMOoHHOM paboThL. JlaboparopHas L 05 Bubsmorexa IIOK
pabota «M3y4eHne METOI0B CEJECKIIH PACTCHUID ' https://m.eds00.ru/
96 JIOCTHIKEHHS! CEEKIMU PACTEHUH U KUBOTHBIX. L Brbmotexa LIOK
[IpakTuueckas padora «IIpuBUBKa pacTeHU» https://m.eds00.ru/
97 CoxpaHeHHe, U3y4eHHE U UCTIOIb30BAHUE 1 brbmotexa LIOK
reHeTHUECKHX PECYPCOB https://m.edsoo.ru/
buorexHosiorus Kak Hayka u 0Tpacib bubnuoreka [IOK
98 npousBocTBa. [IpakTuueckas padora «M3ydyenue 1 0.5 https://m.edsoo.ru/
00BEKTOB OMOTEXHOIOTHU»
OCHOBHBIE HANPABJICHHS] CHHTETHYECKOM brbsmorexa LIOK
99 6HOTOr MM 1 https://m.edsoo.ru/
bu6mmoreka [IOK
100 XPpOMOCOMHAs! U T€HHAasi HHKEHEPHsI 1 https://m.edso0.ru/
bubmuoreka [JOK
101 MenunuHcKue OMOTEXHOIOTUH 1 https://m.edso00.ru/
bubmuoreka [JOK
102 [ToBTOpenue, o6o0IIeHNE, CUCTEMAaTU3AIUs 3HAHUN 1 https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 13.5
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11 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue
n/n Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
bubnnoreka IIOK
1 OpomononHas teopus Y. Jlapsuna 1 https://m.edsoo.ru/
5 JIBHOKYIIHE CUIIBI 3BOIIOLMH BUIO0B 10 Y. 1 Bubmorexa IIOK
Tlapeuny https://m.edsoo.ru/
3 Bophr6a 3a CyllecTBOBaHKE, €CTECTBEHHBIH U L brbsmorexa LIOK
HCKYCCTBEHHBIH 0TGP https://m.edsoo.ru/
A ®opMUPOBAHHUE CHHTETHYECKOH TEOPUH 1 brbmmorexa LHOK
9BOJIOLAK https://m.edsoo.ru/
5 Dransl SBOIIOHOHHOTO IPOLECCa: i Bubmmoreka [IOK
MHUKPOIBOJIIOLHS U MaKPOIBOIFOLIHS hitps://m.edso0.ru/
6 [Tonysuus — dIeMeHTapHas eIMHULA i brbnmorexa LHOK
SBOJOLIH https://m.edsoo.ru/
3akoH reHeTnueckoro pasHoBecus Jlx. Xapau, bubnmoreka [JOK
7 B. BaiinGepra. JIaboparopnas pabora 1 05 https://m.edsoo.ru/
«BpIsIBIIEHNE H3MEHYMBOCTH Y 0COO€H OTHOTO '
BUA»
8 DnemMeHTapHbIe (HaKTOPHI IBOIIOLUN 1 bubnmnoreka [JOK
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D¢ ekt ocnoBarens. Ipdhext OyTbUIOUHOTO

bu6nuoreka [IOK

9 TOpPITBIIIKA https://m.edsoo.ru/
10 Murpanuu. U3051s1uu Moy JIsiuii: BI’I@?HOTeKa HOK
reorpaduueckas, OMOJIOrHIECKast hitps://m.edso0.ru/
11 EctecTtBeHHbII 0TOOP — HaNpaBIsSIONIHIA ]hSH6J.H’10TeKa LHOK
(baKTOp FBOMOIHHI ttps://m.edsoo.ru/
bubmuorexa [JOK
12 Ilonosoti oT60p https://m.edsoo.ru/
[Tpucnoco0aeHHOCTh OPraHU3MOB Kak bubnmnoreka HOK
13 pe3yabTaT MUKpO3BOIrOIMH. JlabopaTopHas 05 https://m.edsoo.ru/
pabota «M3ydyenue apoMop(ho30B U '
uAMOalanTaluil y paCTeHUN U )KUBOTHBIX)
[Tpumeps! pUCTIOCOOIEHHH Y OpraHU3MOB: bubnuoreka [JOK
Mopdonoruueckue, GU3NOIOTHYECKHUE, https://m.edsoo.ru/
OMOXHMMHUYECKHUE, TOBEIEHUYECKHUE.
14 0.5
JlaGopatopHnas pabora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTEIbHAs
11e7IECO00Pa3HOCTH»
Bun, ero kpurepuu u CTpyKTypa. bubmuoreka [JOK
15 JlaGopatopHnas pabota «CpaBHEHHE BHJIOB I10 0.5 https://m.edsoo.ru/
MOP(OJIOTHYECKOMY KPUTEPUIO»
16 KP CrpykTypa Buaa, CTpyKTypa MOMYJISIIHA. bubnuotexa [JOK
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https://m.edsoo.ru/

Bupnoobpa3oBanue kak pe3yabTaT

bu6nuoreka [IOK

17 .
MHKDO3BOIOIHHI https://m.edsoo.ru/
bu6nuoreka [IOK
18 CBs13b MUKPO3BOJIIOLIMH U 3IHUJIEMUOIOTUN https://m.edsoo.ru/
19 MaxkposBoaronus. [1aJeoHTONIOrnYeCcKUe Bubmoreka [IOK
METOBI H3yUCHHUS BOITIOIHN https://m.edsoo.ru/
20 Buoreorpaduueckue METO/IbI M3ydEHHs But6moreka [IOK
BOJIOLUH https://m.edsoo.ru/
DOMOpPHUOIOTHYECKHUE U CPAaBHUTEIBHO- bubnmnoreka HOK
21 MOpP(OJIOTHYECKUE METO bl U3YUEHUS https://m.edsoo.ru/
HBOJIIOLINH
MonexynsapHO-TeHeTUUeCKIE, ONOXUMUYECKIE bubmuorexa [JOK
22 U MaTEMAaTUYECKUE METO/bI U3YYECHHUS https://m.edsoo.ru/
HBOJIIOLINH
bubmmoreka [IOK
23 OO6u1re 3aKOHOMEPHOCTH HBOJIOLUH https://m.eds00.ru/
24 AnanTtusHas paauanus. HepaBHOMEPHOCTE bubnmorexa [IOK
TEMIIOB YBOJIOLUH https://m.edsoo.ru/
o5 Hay4Hble TUIIOTE3BI TPOUCXOXKICHUS KU3HU Ha bubnmorexa [IOK
Zemite https://m.edsoo.ru/
26 JloHay4HbIe PEICTABICHUS O 3apOXKIACHUU bubmuoreka [JOK
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https://m.edsoo.ru/

KU3HH
bu6nuoreka [IOK
27 OCHOBHBIE 3TaIbl HEOPTaHUYECKOM IBOIOIIH https://m.edsoo.ru/
bu6nuoreka [IOK
28 I'unotessl 3apOXKIEHUS KUZHH https://m.edso0.ru/
Ucropus 3emiin 1 MeTOABI €€ U3YYECHUSI. bubmuorexa [JOK
29 Jlaboparopnas pabota «/3ydeHne u onvcanue 0.5 https://m.edsoo.ru/
HCKOITAEMBIX OCTATKOB JIPEBHUX OPTaHHU3MOB)»
bubnuoreka [{OK
30 HauanbHbIe 3Tarbl OpraHMYeCKON IBOJTOIUH https://m.edso0.ru/
bubmuorexa [JOK
31 OBOMOLHS FYKAPHOT https://m.edsoo.ru/
OCHOBHBIE 3TaIbl YBOJIIOIIUN PACTUTEIILHOTO bubmuorexa [JOK
32 mupa. [Ipaktrueckas padota «M3yuenue 05 https://m.edsoo.ru/
0CcOOEHHOCTEH CTPOEHUS PACTEHUN Pa3HbBIX '
OT/IEJIOBY
bubmmoteka [IOK
33 OcHOBHBIE 3TaMbl YBOJIIOIMU JKUBOTHOIO MUPa https://m.edso0.ru/
DBOJTIONHS )KUBOTHBIX. [IpakTHdeckas padbora bubnuotexa [JOK
34 «M3ydyenne ocoOOCHHOCTEH CTPOCHUS 0.5 https://m.edsoo.ru/
MTO3BOHOYHBIX JKUBOTHBIX)
PasBuTHE KHM3HU Ha 3eMJIE 110 3paM U Bubmmorexa LIOK
35 https://m.edsoo0.ru/

nepuojam
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MaccoBble BBIMUPAHUS — DKOJOTUUECKHE But6moreka [IOK
36 KPH3HCHI TIPOTILIOTO https://m.edsoo.ru/

CoBpEMEHHBI KOJIOTUYECKUH KPU3HC, ET0 Butmmoreka [IOK
37 0COBEHHOCTH https://m.edsoo.ru/

CoBpeMeHHast cHCTeEMa OPraHMYeCKOro Bubmuorexa [IOK
38 HPOILIOTo https://m.edsoo.ru/
39 Konrposabnas padoraNel «Mcropus Bu6moreka [IOK

BO3HHUKHOBEHHS JKU3HU HA 3eMJIe» hitps://m.edso0.ru/

bubmuorexa [JOK

40 AHTpOIIOJIOTUS — HAYKa O YEJIOBEKE https://m.edso0.ru/

PasBuTHE TpeICTaBICHUI O IPOUCXOXKICHUH bubmmorexa [IOK
41 YenoBeKa https://m.edsoo.ru/

MecTo yenoBeka B CUCTEME OPTaHUIECKOTO bubmmoreka [JOK
42 mupa. JIaboparopnas padora «3yuenue 05 https://m.edsoo.ru/

0COOEHHOCTEH CTPOCHHUS CKeJIeTa YeIOBEKa, '

CBSI3aHHBIX C TIPSIMOXOKICHUEM

bubmmoteka [IOK

43 JIBM>KyIIMe CUIIbl aHTPOIIOTEHE3a https://m.eds00.ru/
44 CooTHOIIEHNE OMOIOTHYECKHX U COLUATBHBIX but6moreka IIOK

(hakTOpOB B aHTPOIIOTEHE3E https://m.eds00.ru/
45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a bubnuotexa [JOK
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https://m.edsoo.ru/

bu6nuoreka [IOK
46 [TaneoreHeTrka M MaJeoOreHOMHUKA https://m.edso00.ru/
bu6nuoreka [IOK
47 DBOJIIOLMS COBPEMEHHOTO YeJIOBEKA https://m.edso00.ru/
Yenoseueckue pacel. [Ipaktuueckas pabora bubmuorexa [JOK
48 «M3ydeHne 3KOJIOTMYECKUX a/larTaiuii 0.5 https://m.edsoo.ru/
YeIIOBEKa»
bubmuorexa [JOK
49 MeXIUCUUTIIMHAPHBIE METO bl aHTPOIOJIOTUN https://m.edso0.ru/
bubmuorexa [JOK
50 3apokeHUE U pa3BUTHE IKOJIOTUU https://m.edso0.ru/
Metonasl skonorun. JlaboparopHas padora bubnmnorexka HOK
51 «M3ydeHne METOJ0B IKOJIOTHYECKUX 0.5 https://m.edsoo.ru/
HCCIIEIOBAHUID)
5 3HaueHUE SKOJOTUYECKHX 3HAHUM JUIS brbnmorexa LHOK
S — https://m.edsoo.ru/
bu6nuoreka [IOK
53 Dxonorudeckue GakTopbI https://m.edso00.ru/
Abunortnueckue GakTopsl. CBeT Kak bubmuoreka [JOK
54 sKosiorudeckuit gpaxrop. JlaboparopHas padota 05 https://m.edsoo.ru/

«BplIgBIEHNE MPUCTIOCOOIEHNH OPraHU3MOB K
BIIMSIHUIO CBETa»




AobuoTtnueckue akropsl. Temreparypa kak
aKoJornueckuit pakrop. JlabopaTopHas padora
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bu6nmoreka [IOK
https://m.edsoo.ru/

55 . 0.5
«BpIsiBIIEHNE IPUCTIOCOOJICHUI OPTraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD)
AbGuoTtnueckue dhakTopsl. BiiaxxHOCTh Kak bubmuorexa [JOK
56 skosorunueckuit pakrop. Jlaboparopuas pabora 05 https://m.edsoo.ru/
«AHaTOMHUYECKHE OCOOCHHOCTH PAaCTECHUH U3 '
pa3HBIX MECT OOUTAHUS
bubnnoreka IIOK
57 Cpenpl 0OuTaHUs OPraHU3MOB https://m.edsoo.ru/
bubnnoreka IIOK
58 buonornueckne PUTMBI https://m_edsoo_ru/
bubmmoteka [IOK
59 JKusnennrle (bOpMBI OpTraHnU3MOB https://m.edsoolru/
bu6nuoreka [IOK
60 brotuueckue hpakTopsl https://m.edso0.ru/
61 3HayeHne OMOTHYECKUX B3aUMOJICHCTBUI IS Bub6mmorexa IIOK
CYIIECTBOBaHMS OPraHU3MOB B CpeJie OOMTaHUs https://m.edso0.ru/
bu6nunoreka LIOK
62 DKOJOTHYECKHE XapaKTEPUCTHKHU TOMYISAIIUN https://m.edso0.ru/
OcCHOBHBIE MIOKA3aTENN MOMYJISALNHN: bu6muoreka [JOK
63 YHCIICHHOCTD, TNIOTHOCTh, BO3PACTHAS U https://m.edsoo.ru/

MI0JIOBAasl CTPYKTYpa




OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH
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bu6nmoreka [IOK

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA, https://m.edsoo.ru/
CMEPTHOCTh, MUTPAIIUU
bu6nuoreka [IOK
65 DKOJIOTUYECKast CTPYKTYpPa OIS IIHH https://m.edso0.ru/
bubnnoreka IIOK
66 JlnHaMuKa TONYJISIIAN U €€ PeryJsuus https://m.edso0.ru/
67 KpuBBIE POCTa YUCIIEHHOCTH TTOMYJISAIIUH. Brbmiorexa [IOK
KpHBbIE BHIKHBAHHS https://m.edsoo.ru/
Dkosornyeckas Huia Buaa. JlaboparopHas bu6mmoreka [JOK
68 pabota «IIpucmocoOaeHus CeMsH pacTeHUH K 0.5 https://m.edsoo.ru/
pacceeHuIo»
60 Kontpoabnas padoraNe2 «Bua kak cucrema bubmuorexa LIOK
oMy asTHiD https://m.edsoo.ru/
20 3aKOHOMEPHOCTH TTOBEIECHHS U MUTPAIIUi Bubmmoreka IOK
KHBOTHBIX https://m.edsoo.ru/
bubmmoteka [IOK
71 Coo011ecTBO OpraHu3MoB — OHOIIEHO3 https://m.edsoo.ru/
but6mmoreka [IOK
72 DKocucremMa Kak OTKpbITasd CUCTEMA https://m_edsoo_ru/
23 KpyroBopoT BelIECTB M MOTOK SHEPTHHU B Brbmorexa [IOK

OKOCUCTEME

https://m.edsoo.ru/
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bu6nmoreka [IOK
74 OCHOBHBIE IOKA3aTEIN YKOCUCTEMBI https://m.edsoo.ru/
bu6nuoreka [IOK
75 DKOJIOTHYECKUE TTUPAMUJIBI https://m.edsoo.ru/
Bbu6nuoreka [IOK
76 N3meHneHus coo0IIecTB — CYKIIECCHH https://m.edsoo.ru/
77 [IpupoHbIe S5KOCUCTEMBI. DKOCUCTEMBI 03€p U bubnuorexa HOK
PEK. DKOCUCTEMBI MOPEN 1 OKEaHOB https://m.edsoo.ru/
78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI TYHP, bubnnorexa [JOK
JIECOB, CTENEM, YCThIHb hittps://m.eds00.ru/
bu6nuoreka [IOK
79 AHTPONIOT€HHBIE YKOCUCTEMBI https://m.edsoo.ru/
80 Ypboakocucremsl. [IpakTudeckas pabota 05 brbnnorexa LIOK
«3yuenne u onrcanue ypooIKOCUCTEMBI» ' hittps://m.edsoo.ru/
81 3akoHOMEPHOCTU (POPMUPOBAHUST OCHOBHBIX bubmuorexa LIOK
B3aUMOJICYCTBUI OPraHU3MOB B DKOCUCTEMAX https://m.edsqo.ru/
MexaHu3Mbl BO3/IEUCTBUS 3arpsI3HEHHUM pa3HbIX bu6muoreka [JOK
82 TUTIOB HAa CYOOPTaHU3MEHHOM, OpPTaHU3MEHHOM, https://m.edsoo.ru/
MOMYJISIIUOHHOM M SKOCUCTEMHOM YPOBHSIX
buocdepa — obmieranerapHas 060104Ka Bubmioreia LIOK
83 https://m.edsoo.ru/

Semiun
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bu6nmoreka [IOK

84 VYuenue B. U. Bepnasckoro o 6uochepe https://m.edsoo.ru/
bu6nuoreka [IOK

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOCHEPHI https://m.edsoo.ru/
86 KpyroBopoThI BEIECTB U GHOr€OXUMHUIECKUE Brbmorexa [IOK

LHKIIBL https://m.edsoo.ru/
a7 3oHaIbHOCTE GHOCchephl. OCHOBHBIE GHOMBI bubmorexa LIOK

cymmm https://m.edsoo.ru/
bubmuorexa [JOK

88 Y cTOoWYuBOCTH OHOCHEpHI https://m.edsoo.ru/
bu6nuoreka [IOK

89 DKOJIOTHYEeCKHE KPU3UCHI U UX TPUYHHBI https://m.edso0.ru/
bu6nuoreka [IOK

90 BozneiicTBue uenoBeka Ha 6uochepy https://m.edsoo.ru/
01 AHTpPOIIOreHHOE BO3/IEHCTBHE HA brbmiorexa LIOK

PaCTUTENbHBIN U )KUBOTHBIN MU https://m.edsoo.ru/
but6mmoreka [IOK

92 Oxpana mpupoe! https://m.edso0.ru/
03 OCHOBHBIE IPHHIIMITEI YCTOWYMBOTO Pa3BHTHS brbmorexa LIOK

4EIOBEUECTBA 1 IPHPOIIBI https://m.edsoo.ru/
94 PanmonanbeHOE IPUPOAONIOIB30BAHNE U bubmuoreka [IOK




coXpaHeHHe OMOJIOTHYECKOT0 pa3HOOOpa3us
3emnn
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O60061menue o Teme «MUKPOIBOIIOIUS U €€ Bubmorexa OK
95 DE3YIBTATED 1 https://m.edsoo.ru/
O606mmenue o Teme «MaKkpoIBOTIOIUS U €€ Bubmorexa IOK
96 DeTYIETATED 1 https://m.edsoo.ru/
97 O6006menue o Teme «IIporucxoxaeHue u 1 bubmaorexa LIOK
pa3sBUTHE KU3HU Ha 3eMiIe» ttps.//m.dso0. 1L/
08 Oo6o06menue o Teme «IIpoucxoxaeHue 1 bubmaorexa LIOK
YeJI0BEKa — aHTPOTIOTCHE3) https:/m.edsoo.ru/
99 O0o0mmeHHe TI0 TeMe «DKOJIOTHS — HayKa O 1 bubmaorexa LIOK
B3aMMOOTHOIICHUSX OPTaHU3MOB) https:/m.eds00.u/
O600menue mo Teme «OpraHu3Mbl U cpejia Bubmaorexa IIOK
100 oBHTArDY 1 https://m.edsoo.ru/
O006111eH1E 10 TEME «IKOJIOTHS BUIOB U bubmuorexa LIOK
101 - 1 https://m.edsoo.ru/
O600mmenue o reme «buocdepa — rmodanbHass Bubmaorexa IIOK
102 OCHCTEM Y 1 https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7.5
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI' O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Buonorus. 10 xknacc. O0Omast 6nonorus. Y4eOHUK.

Jluaus YMK: buonorus. Counn H.U. (10-11)
Astop: CuBornazoB B.W.,Aradonosa 1.b.,3axaposa E.T.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoanueckoe nocobue «Tpenaxep "Ob6mako 3Hanuit". buonorus, 10 kmace»
Metoauueckoe nocobue «Tpenaxep "O06nako 3Hanmit". buonorus, 11 kimace»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

O06pa3oBarenbHblil OHNaH-cepBUC «O0IaKo 3HaHUN» https://061ako-3HaHUN.pd/
bubnuroreka L{TOK https://m.edsoo.ru/
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