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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma o yuebuomy npeamery "buonorus" (nanee - OMOIOTHs) HA YPOBHE CPEAHETO
obmiero oOpazoBanus pa3padborana Ha ocHoBe DexepanbHOro 3akoHa or 29.12.2012 Ne 273-03
«0O06 obOpazoBanun B Poccuiickoit ®enepanun»y, ®PI'OC COO, Konneniuu mnpenogaBaHus
yuebHoro npeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboyeil mporpaMmbl
BOoCIHUTaHUs. B mporpamme yureHsl uieu u nonoxenus Konuenmuu pa3Butus OMOJIOTHYECKOTO
oOpa3zoBanus B Poccuiickoit denepaunu.

VYueOusiit npenmer  «buonorus» yrnyonénnoro yposus wu3ydenus (10—11  kiaccsr)
ABJISICTCA OJHUM M3 KOMIIOHEHTOB IIPEIMETHOM 00nactu «EcTeCTBEHHO-HAyUHbIE MPEAMETHD.
Cornacno monoxenusim ®I'OC COO mnpodunbHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCSI criocoOoM auddepeHnmnanu 00y4eHus Ha ypOBHE CPETHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpeaHUM OOLIMM, CpeAHMM HPO(ECCHOHATIBHBIM U BBICIIMM oOpa3oBaHueM. B To jxe Bpems
KKIBIA U3 ATUX YYE€OHBIX MPEIMETOB JOJKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa30oBaTeNbHbIX, BOCIUTATENbHBIX U PA3BHBAIOIIMX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
o0yyaroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JIacTM Hay4yHOro 3HaHUS,
CBSI3aHHOT'O C OWOJIOrMeW, METUIMHOM, SKOJIOTHEeH, ICUXOJOrMed, CIIOPTOM WM BOEHHBIM
JIEIIOM.

[Tporpamma no yuebHomy npeamety "buosnorus" naér npexncraBieHue o LEIU U 3ajadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, ONpEesieT 00s3aTeIbHOe
(MHBapMaHTHOE) MHPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpUPOBAaHUE IO pasjeliaM U TeMmaw,
pacnpeneseHre o KiaccaM, peKOMEHYeT MOCIeA0BaTeIbHOCTh U3YUEeHHs yueOHOro Marepualia
C Y4éTOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBsI3€H, JIOTMKM Y4yeOHOro Ipolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo OMONOrMM peaqn30BaH MPUHLUI
IPEEMCTBEHHOCTH C H3yuyeHHEeM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmaromaps 4yemMy IpOCMaTpHUBAaeTCs  HAlpaBICHHOCTh Ha  IOCJEAYyIOIllee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUUECKOTO MBIIUIEHUSI, IPEICTABICHUNH O 3I0pOBOM 00pa3e *U3HHU, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpyXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTUM TaKKe IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MmiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM M HPEIMETHBIM
pesyapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEILHOMN
NeSITEIBbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COZAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 001ero oopa3oBaHus.

VYuebuslit npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs 3aBepILIAET
Ouosnoruueckoe 00pa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacHIMpEeHUe U yriyOlieHne 3HaHui
o0yyaromuxcst O JKMBOM TpPUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Oumosoruw,
HMOpHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKHU, CENEKIUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHHSI U DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorusi» Ha yriayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJTrOTOBKY OOYyYaroIuXcs K TOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrMyeckoro oOpa3oBaHUS B
By3axX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0oopazoBaHus. OCHOBY €ro coiepxaHus
COCTaBJIIET CHUCTeMa OHOJOTMYECKUX 3HAHMHN, MOJYYEHHBIX MPHU HM3YYCHHUU OOYUYarOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/eoB OHOJOTMM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpasoBanus, B 10—11 kinaccax 3T 3HaHUS MOTy4arOT pa3BuTHe. Tak, paCIIUPEHbl U YIITyOJeHbI
OMOJOTHYECKHE 3HAHUS O pPAcTeHMsX, >KMBOTHBIX, rpubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,
OOIMIMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTENIbHO BKJIIOUEHBI OMOJIOTMYECKHE CBEIEHUS
IPUKJIAJHOTO U MOUCKOBOIO XapaKTepa, KOTOPbIE MOYXHO HCIOJIb30BATh KAaK OPUEHTUPBI AJIS
nocjienyoomero Beidopa mnpodeccun. BozmMokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C



COOTBETCTBYIOIIUMH 3HAHUSMH, TIOJTYYEHHBIMU O0YYAIOMIUMUCS TPU U3YUYCHUH (PU3UKH, XUMHH,
reorpauu U MaTEMaTHKH.

CrpykTypa mnporpamMmbl 1o yueOHoMy mnpenMery "buosnorusa" oTpaxkaer CHCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIM MOAXO0AbI K H3yueHuio Ouonoruu. CorjacHO UM, H3y4daroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3allly,
SBOJIIOIIMM OPraHMYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJIOTHYecKOro pazHooOpasus
wianeTsl. Tak, B 10 Kkimacce M3ydaloTCsl OCHOBBI MOJICKYJISIDHOH M KIETOYHOH OHOJIOTHH,
SMOPUOJIOrUH U OMOJOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs Mo OOTaHHWKE, 300JIOTHH, aHATOMUH,
dbuznonorun venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTUU U
yuenue o buocdepe.

YueOuplii mnpeamer «buonorus» mnpuszBaH OOECHEUUTh OCBOCHHE OO0YYArOIIMMHUCS
OMOJIOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLMUIIOB W TIpPaBW, JIeKallUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOro00pazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSALUU, OHOLEHO03a, IKOCHCTEMBI, O BbLIAIOIINUXCS
HAyYHBIX JOCTHKCHMSIX, COBPEMEHHBIX HCCIIEIOBAHUSX B OHOJOTHU, MPUKIATHBIX ACIEKTaxX
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOAAep)KaHUS WHTEpeca O0O0YJaromuxcs K OMOIOTHI
HapsIly CO 3HAYUTEILHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaia B COJAEP>KaHUU MPOTrPaMMBbI 110
OMOJIOTHH TIPEYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAaHOBJICHHS W Pa3BUTHUSI TOW WA MHOU
obOnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEHIINX
OMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llenb u3yuenus: yue6Horo npenmera «buonorus» Ha yrnyOa€HHOM ypoBHE — OBJaJIeHUE
00y4aromUMHUCS 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OPraHU3allMH JKUBBIX CHUCTEM
pa3HOro paHra v MpHOOpeTEeHNUE YMEHHI MCIOB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH MHTEpeca
K OInpeaenéHHoil 001acTi mMpoPeCcCHOHATBHON EATEIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, W K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIIKEHHUS OMOJIOTHYECKOTro 00pa30BaHuUsl.

Joctmxenue nenu usydeHus: yuedHoro npeamera «buonorus» Ha yriyOn€HHOM ypoBHE
o0ecreynBaeTcs perieHueM caeIyomuX 3a/1au:

OCBOCHHE  OOYyYaIOIIMMHCS CHCTEMbl  OHOJOTMYECKMX 3HAHMM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOpHUSX, KOHLEMIMIX, IMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IpaBHIIaX,
COCTAaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSIX OMOJOTMUYECKUX CHUCTEM (KJIETKA, OPraHu3M, MOMYJSALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOoJIOTHH;

O3HAKOMJICHHE  OOyyaroumxcsd C  METOJaMU  TIO3HaHMSI  KUBOW  IPHUPOJIBI:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KJI€TOYHON OMOJIOTruH,
AMOPHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHYECKOMN
OuoNornu, MaJeoOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HabmoaeHue, H3MEpEHUE,
HKCIEPUMEHT, MOCTUPOBAHNUE);

OBJIaJiIcHHEe OOY4YaloIMMUCS YMEHHUSIMU: CaMOCTOATEIbHO HAaXOAWTh, AHAIM3UPOBATH U
UCIIOJIb30BaTh OMONIOTUYECKYI0 HH(POPMAIINIO; TTOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM W  COLMAIBHO-
HSKOHOMHUYECKUMH U SKOJIOTUYECKHMHU MpoOJIeMaMH YeIOBEYECTBA; OIEHUBATH IOCIEACTBUS
CBOEHM JMEeATENIbHOCTH I10 OTHOLIEHUIO K OKpYXKarolled HpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M COOJIOJATh  MEphl
npodUIakTUKU MHQEKIUOHHBIX 3a00J1eBaHMi, MpaBuia MOBEIECHUS B MPUPOJIE U oOecrieueHus
0€30IaCHOCTH COOCTBEHHOM KH3HENEATeNbHOCTH B YPE3BBIUANHBIX CUTYalUsX MPUPOJHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKpPBITHUS B 001acTu
OHOJIOTHH;

pa3BUTHE y OOy4aIOIUXCsl MHTEIUIEKTYalbHbIX U TBOPUYECKUX CIOCOOHOCTEN B Mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBaHMSIMU B OHOJIOTHH,
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pemaeMbIMH €10 ITpoOJIeMaMy, METOJOJIOTHel OMOJOTHYECKOro HCCIeIOBaHUs, MPOBEICHUS
SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pElIeHUs OHOJOTMYEeCKUX 3a7ad, MOJETUPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIHTAHHUE Y O0YyYarOMIMXCs [IEHHOCTHOIO OTHOIIEHUS K JKUBOM MpHUpOJie B LEIOM H K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpMUPOBAHME HKOJOTHYECKOW, TE€HETHYECKON
rPaMOTHOCTH, OOHIEH KyJbTYphl MOBEACHUS B MPUPOJE; MHTETpaIlMM €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHne 00yJaroIUMHUCI KOMIETEHTHOCTH B PAllHOHATBHOM IPUPOIOTIOIH30BAHUH
(coOirosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPAaHbl BHJOB, HKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 30POBBSI M 3[0POBBSl OKPYXKAIOUIMX JIoAeH (COOMIOaeHUS Mep
npodunakTuku  3a0oJieBaHUHM,  oOecriedeHWe  OC30MACHOCTH  KU3HEACSATCILHOCTH B
Ype3BhIYAIHBIX CUTYaLUAX MPUPOJAHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BaHUS
OMOJOrM4YECKUX 3HaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCIOBHH [UIsI OCO3HAaHHOIO BbIOOpPa OOYYaIOMIMMUCA WHAUBUAYAIBHON
0o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mMocienyrolmeMy IpodhecCHOHATBLHOMY
CaMOONPEEICHUI0, B COOTBETCTBUU C WHJMBUIYaJbHBIMA HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO01iee 4yuCIO YacoB, OTBEJIEHHBIX Ha HM3y4ye€HUE OUOJOTMU Ha YIrIyOJIEHHOM YpOBHE
cpenHero obmiero obpaszoBanus, coctaBisier 204 gaca: B 10 kmacce — 102 gaca (3 waca B
Henenmo), B 11 kmacce — 102 yaca (3 waca B Henento). CornacHo yueOHoMy miuany MBOY,
roZIoBOMy KaieHgapHoMy ydeOHoMy rpaduky KpacnoBckoit COIL, nHa m3yueHue ydeOHOTO
Kypca 3arutanupoBano - 200 yacoB (3 gaca B Henemnto): 100 gacos B 10 kiacce u 100 yacos B 11
KJ1acce.

Ot6op opraHu3anMoOHHBIX (OpPM, METOAOB U CpPeACTB OOydeHHs OHOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIEHU(PHUKN €ro COJCpKaHWs M HANPaBICHHOCTH Ha MPOIOJDKCHHE
Ouoornyeckoro 0o0pa3oBaHUs B OPraHMU3ALUAX CPEJHEr0 MPOPECCHOHATBHOIO M BBICIIETO
o0pazoBaHwUsl.

OO0s3aTenbHBIM YCIIOBHEM IIPpU 00yueHHHM OHOJOrMM Ha YIiayOJIEHHOM YpOBHE SIBISIETCS
MpOBEICHUE JAaObOpaTOPHBIX U MpakTHUeckux pabdor. Takke ywyacTue oOydarmmxcs B
BBIMIOJIHEHUM  TMPOEKTHBIX U y4eOHO-HUCCIIEOBATENIbCKUX  paboT, TeMaThKa KOTOPBIX
OTIpeNeNIeTCSl YYUTEJeM Ha OCHOBE HWMEIOIIMXCS MaTepUAIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJEP)KXAHUE OBYYEHUA
10 KJIIACC

Conepkanve  MpOTpaMMBbl,  BBIJICJICHHOE KYpCcu8oM, HE  BXOJIUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBout arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHas OMoOrus — KOMIICKCHas Hayka. KpaTkas ucropusi pa3BUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMH TnpoOiembl. DyHmaameHTadbHbIC, NPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIEOBAHUS B OMOJIOTUH.

3nauenue Ouosiornu B (OPMHUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonoruei. 3HaueHHWEe OHOJIOTMHM B IMPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpaHe
IPUPOJIBIL.

JdeMoHcTpamun

Hoprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Mennens, B. W. Bepnanckuii, WM. II. [lanos, M. UN. Meunuxkor, H. . Basunos, H.
B. Tumodeer-Pecorckuii, [Ix. Yorcon, ®. Kpuxk, /. K. benses.

Tabauiel 1 cxembl: «CB3b OMOJIOTUU C APYTMMH Haykammuy, «CrucreMa OHOIOTrHYeCKUX
HayK».

Tema 2. /KuBble cucTeMbl M X H3y4YeHHE

JKuBble cucTeMbl Kak MpeaMeT n3ydeHus: ononoruu. CBONCTBA KUBBIX CUCTEM: €MHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTb, CIIOKHOCTb H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CaMOOpPraHW3alus, CaMOBOCIIPOM3BEICHHUE,  Pa3JpaKUMOCTh,
U3MEHYHUBOCTh, POCT U pa3BUTHE.

YPOBHM OpraHuM3allMd >KMBBIX CHUCTEM: MOJIEKYJSIPHBIN, KIIETOUHBIM, TKAHEBBIM,
OpraHU3MEHHBIM, MO YJIILIHOHHO-BUI0OBO, HKOCHUCTEMHBIN (OMOreo1neHOTHYECKHIA ),
6uocdepHsbiil. IIpoueccsl, MPOUCXOASNIIME B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKU >KHUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, nzydaromue *HUBbIe CHUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHU3alNH.

Nzyuenune xuBbIx cucreM. Metonbl Ononornyeckoi Hayku. Habmronenue, nsmepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanus3. [loHsaThe o 3aBUCMMOM M HE3aBHCUMOU
nepemenHo. IlmanmpoBanme skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsaTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH TOJIYyYEHHBIX PEe3yJbTaTOB. [IpUUMHBI MCKAKEHUs PE3YNIBTATOB JKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuun

Tabmuuel 1 cxembl: «OCHOBHBIE MPHU3HAKH JKU3HU», «bHonornyeckue cuctemsi»,
«CBONCTBA )KUBON MaTepun», Y pOBHHM OPTaHU3ALMH KUBOU NMPUPOb», «CTpoeHNEe )KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPTraHU3May,
«buoreorenos», «buocdepan, «MeTobl H3yUdSHHS] JKUBOU MPUPOIBI».

OGopynoBanue: 1a00paTopHoe  00OpYNOBaHWE  JUld  TIPOBENEHHS  HAOJIOJCHMI,
WU3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp30BaHNE pa3IMUYHBIX METOJOB IPHU HU3YYEHHM KHUBBIX
CHUCTEMM.

Tema 3. buoJsiorust KjieTku

Krnetka — cTpyKTypHO-QYHKIMOHATBHAS €IUHUIA KUBOTO. VICTOPUS OTKPBITUS KJICTKH.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopus (T.IlIBanu, M. IlIneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.



MeTtoabl MOJEKYISIpPHOM M KJIETOYHOW OWONOTMHM: MHKPOCKOMHUSA, Xpomarorpadus,
anekrpodopes3, MeTOJ] MEuYeHbIX aToMOB, AudQepeHnuanIbHOe  LEHTpU(YTrupoBaHUe,

KYJIbTUBUPOBaHUE KIIETOK. M3yuenue QukcuposanHuix KJIemoK. DneKTpOHHAas
MUKpockonus. Kougokanvnas mukpockonus. Bumanvroe (npusicusnennoe) usyyeHue Kiemox.
JdemMoHcTpanuu

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

Talbnuiel 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHKpockon», «Mctopus
Pa3BUTHSI METOJI0B MUKPOCKOIIUI.

OO6opyioBaHue: CBETOBOM MHKPOCKOII, MUKPOIIPENApaThl PACTHUTEIbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IpakTuuyeckasi padora «/3ydeHne MeTOJOB KIETOYHOH Ouonoruu (xpomarorpadus,
anextpodopes, nuddeperiuanpHoe neHTpudyruposanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3amnus KJIeTKa

XHUMHUYECKUHN COCTaB KJIETKU. Makpo-, MUKpO- U YIBTPAMHUKPOAJIEMEHTHI. Boja u €€ posib
KaK pacTBOPUTENS, peareHTa, y4dacTHE€ B CTPYKTYPUPOBAaHMM KIETKH, TEIUIOPETYJIALUN.
MunepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKasi pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KJIETKU. bruonornueckue nonuMepsl. benkn. AMUHOKHACIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiaKoBOW Moiyiekyinbl. llepBuduHas cTpykTypa Oenka, MmenTHIHAsS
CBs3b. BropuuHnas, TpeTnyHas, 4eTBepTUYHAs CTPYKTYypbl. [leHaryparus. CBolicTBa O€JKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHxum 6enkoB. [lpuonut.

VYraeBoasl. MoHOcaxapubl, JUcaxapuibl, OJUrocaxapuabl U monucaxapujipl. OOmmid
IUIaH CTpPOEHUsT U (U3UKO-XMMHYECKHE CBOMICTBa YIiieBoAoB. buonoruueckue QyHkuun
YIJIEBOJOB.

Jlumuapl.  'mapodunbHO-THApOdOOHBIE  cBoiicTBa.  Knaccupukanmuss — numumos.
Tpurnunepunasl, pochoaunuisl, BOCKH, ctepouisl. buonornyeckue ¢pynkuun aunujos. OOmume
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

HyxneunoBbie kuciotel. JJHK nu PHK. Crpoenne nykinenHoBbix kuciaoT. HykiaeoTumsl.
[Mpunmun kommiuementapHoctu. [lpasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue Gpynkuuu JJHK. Bunsr PHK. ®ynkunu PHK B knetke.

Crpoenne Monekynsl AT®. Makposprudeckue cBsizu B Mojekyie AT®. buonornueckue
¢yakuun  AT®. BoccraHoBieHHbIE TIEPEHOCUMKH, UX (QYHKIUHU B  KIETKe. /pyeue
HYKIe03uompugocghamuol (HT®). CexBeHupoBaHHe JHK. Memoowi 2eHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouojorus: OMOXMMHUYECKHEe W OMO(PH3NYECKUE HCCIEeOBaHUS COCTaBa M
IIPOCTPAHCTBEHHON CTPYKTYphl —Ouomonekyi. Mooeruposanue cmpykmypol U QyHKYu
Ouomonexyn u ux komniexkcos. Komnvromeprulii Ousatin u oOpeanuiecKutl cunmes 6UOMONEKYI U
UX HenpupoOHbIX AHALO206.

JdemMoncTpanuu

[Moptpetst: JI. [Tonunr, [Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankmnn, @. Caurep,
C. llpy3unep.

/Ilnarpammsbl: «PacripefenieHie  XMMHYECKHMX JJEMEHTOB B HEXKHBOW  IPHUPOLE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOIEN.

Tabauiel u cxemsl: «llepuonuyeckas Tabaua XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe OpraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTyphl O€TKOBOW MOJIEKYJbI», «CTPOCHHE MOJEKYN YIIIeBOJ0BY», «CTpoeHne MOJIEKYI
ununoBy, «HykinenHoBsle KUCIOTHIY, «CTpoeHne MosieKymnsl ATD».

O6opyaoBaHKe: XUMUYECKasl IOCy1a U 000pyI0BaHHE.

JlaGopaTopuas padora «OOHapyxeHue OeNKOB C IOMOIIbI0 KAaUeCTBEHHBIX PEAKLIUII».

JlabopaTopnasi padora «lccienoBanre HyKJIEHHOBBIX KHCIIOT, BBIICICHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.




Tema 5. Ctpoenue 1 yHKUMH KJIETKH

Tumnbl KIETOK: dyKapHOTHUYECKass U mpokapuoruyeckas. CTpyKTypHO-(yHKIIMOHATbHBIC
00pa3oBaHMs KIETKH.

Crpoenue mnpokapuoTuueckoil kierku. Kierounas creHka Oakrtepuii U apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTpOoPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crtpoenue U QyHKIMOHUPOBAHUE dyKapuoTHUECKOl kieTku. [1nazmaTnueckas memOpana
(mma3manemma). CTpykTypa IUTa3MaTWyeckoil MeMOpaHbl. TpaHCIIOPT BeHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (muddysus, obOneruéHnas auddysus), aKTUBHBINA
(mepBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts mMeMOpansl. PaboTa
HATPUN-KaJIMEeBOro Hacoca. DHIOIMUTO3: MUHOIMUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KJIETOYHOW CTEHKH pacTeHuil, rpuoOoB.

Huromnasma. I{urozons. Lurockener. [[Bmxenue muroriazMbel. OpraHouibl KIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmkw,
JM30COMBI, UX CTpoeHHE W (YHKIUHU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPTaHOUJIOB KIIETKH.
CrpoeHue TrpaHyJasipHOro peTukyiayma. Mexanusm mnanpasnenus 6eikos 6 OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX  MeMOpaH. [mamkuii  (arpaHymsipHBIi)
SHIIOIIA3MATHYECKU peTukyimyM. CekperopHas ¢yHkums anmnapata ['ombmxun. Moougpukayus
benxos 6 annapame I'onvoacu. Copmuposka benxos ¢ annapame I 01v0xcu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounsiit cok. Typrop.

[TonyaBTOHOMHBIE OPraHOWABI KIETKU: MHUTOXOHIPHUHU, TUIACTUABL. [Ipoucxoicoenue
mumoxonoputi u naacmuo. Cumdbuoeenes (K.C. Mepeoxcrkosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIIMM  MHUTOXOHApUA © miactul. llepBuuHble, BTOpPUYHBIE U CJOXKHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOIUX  JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTHI ~ BBICIIMX

pacTeHUN.

Hemem0Opannbie opranou sl kiieTku CTpoeHne U pyHKIIMM HEMEMOpPAaHHBIX OpraHOW/IOB
KiIeTku.  PuGocomsl. Ilpomescymounvie  ¢unamenmei.  MukpodunaMeHTsl. Akmunogvle
Mukpogunamenmoi.  MBblllIeUHble  KIETKH. AKMUHOBble ~ KOMNOHEHMbl — HEeMbIULEUHbIX

knemok. Mukpotpyoouku. Knerounslii nentp. CTpoeHne U ABM)KEHHE KTYTUKOB U PECHHYEK.
MuxkpotpyOouku ruTorasmel. Llentpuons. berku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. Ob6onouka siapa, XpOMaTHH, KapHoIUlazMa, SAPBIIIKH, UX CTPOEHUE U (YHKIIUH.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. dyxpomamun u 2cemepoxpomamun. beaku XpoMaTUHa — TUCTOHBL. [unamuxa s0epHou
06010uKU 8 MUumo3ze. Hoepuulii mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  JYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpanuun

Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupl u cxembl: «CTpoeHHE HYKAPUOTHUUECKOW KIETKH», «CTpoeHue KUBOTHOM
KIeTKN», «CTpOEHUE PAaCTUTENBHON KiIeTKW», «CTpoeHne MUTOXOHIpUMY, «Sapo», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKI.

OO6opynioBaHMe: CBETOBOM MMKPOCKOI, MHUKpOIpenapaTbl pPacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IUYHBIX OPraHU3MOB).

IMpakTuyeckas padora «/I3ydyeHue cBOMCTB KJIETOUHON MEMOpaHbI».

JlabopaTopHas pabdora «lccienoBanue mia3smMoinsa U ACIUIa3MOJIA3a B PACTUTEbHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydyeHne ABUKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).




Tema 6. O0MeH BelecTB M NMpeBpaLieHNE JHEPTHH B KJIEeTKe

AccuMuIISIIMS U AUCCUMMIIALMS — IBE CTOPOHBI MeTaboau3Ma. Tumnsl oOMeHa BEIleCcTB:
aBTOTPOGHBIH M TeTepoTpodHBIA. YyacTue KuUCIOpoAa B  OOMEHHBIX  IpoOIeccax.
OHepreruyeckoe oOecrieueHue kieTku: mnpespaiieHne AT® B oOMeHHBIX THpoleccax.
DepMEeHTATUBHBINA XapakTep peakmuid KIETOYHOTO Merabonm3ma. depMeHTH, UX CTpOeHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otanuus (QepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-aktuBaTtoppl W OEIKU-MHTHOUTOPHL.  3aBUCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIMi OT Pa3IMYHbIX (PaKTOPOB.

[lepBUUHBII CHHTE3 OpPraHUYECKUX BEUIECTB B KieTKe. POTOCUHTE3. AHOKCULEHHbIU U
oxcuzennvllti  pomocunmes y baxkmepui. Ceemocobupaiowue nucMeHmvl U  NUSMEHMbl
peakyuonno2o yeumpa. Ponb xnopomnactoB B mporecce (porocunTe3a. CBeToBas U TEMHOBAs
bazpl. @omoovixanue, Cs., Cq- u CAM-munvr gpomocunmesa. TlpogyKTUBHOCTH (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHrte3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpHU(ULUpPYrOIINE
OakTepuH, )Keae300aKTepun, cepodaKTepun, BOJOPOAHBIE OaKTepru. 3HAYCHHE XEMOCHHTE3A.

Amnaspobnble oprauu3mbl. Buasl 6posxkenust. IIpoykTsl OpoKeHUs: U UX UCIOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPraHU3MBI KaK OOBEKTHl OMOTEXHOJOTMU U BO3OYAUTENIH
Oose3Hei.

AspoOHBIE OpPraHM3MBbl. JTambl dHEPreTudeckoro obmena. [1oAroTOBUTENBHBIN ATal.
['mukonn3 — 6eCKUCIOPOAHOE paCLIEeTIICHUE TIIHOKO3BI.

buonoruueckoe okuciaeHue, WiIK KJIETOUYHOE JbIxaHue. Pojib MUTOXOHIpUI B Ipoleccax
OMOJIOTNYECKOr0 OKHCIICHHS. Huknnueckue peaxIuu. OxucnuTensHoe
dochopmmmpoBanue. dnepeus memobpannoz2o epaduenma npomonos. Cunmes ATD: paboma
npomonnou AT®-cunmaswi. llpenmyiiectBa a’poOHOro myTd oOMEHa BELIECTB IEpen
aHadpOoOHBIM. D(PPEKTUBHOCTD FIHEPTETUIECKOTO OOMEHA.

JdemoncTpanuu

Hoprperst: JIxk. [Ipuctnu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmunbl 1 cxembl: «POTOCUHTE3Y, «DHEpreTudeckuii ooMmen», «buocunTe3 Oenkay,
«Ctpoenue pepmMeHTay», «XeMOCHHTE3.

O6opyoBaHKE: CBETOBOM MHKPOCKOI, 000pYyI0BaHUE ISl IPUTOTOBJIEHUS MMOCTOSHHBIX
U BPEMEHHBIX MUKPOIpENnapaToB.

JlabopaTopuasi padora «/I3yuyeHue KaTaJUTHUYECKOM aKTUBHOCTU (epMEeHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlabopaTopuasi pa6ora «/3yueHue (epMEHTATUBHOIO pacCHICIUIEHUS TEPOKCHUAA
BOJIOPO/Ia B PACTUTENIbHBIX M )KUBOTHBIX KJIETKAX».

JladopaTopnasi pabota «CpaBHeHuUE NPoI1eccoB (POTOCHHTE3Aa U XEMOCUHTE3a».

JlaGopaTopuas padora «CpaBHEHHUE MPOLIECCOB OPOKEHUS U JABIXaHUS.

Tema 7. HacaeacrBenHass nHoOpManus U peajn3anus eé B KJIeTKe

Peaknun matpudHoro cunresa. IIpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanus HacnenCcTBEHHOM WHGpopMmauuu. ['eHeTWdyeckwil KoJ, €ro CBOICTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpUNIMKM: KOMIUJIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETpUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sransl. Yuactue tpancnopTHbix PHK B 6uocunrese Genka. YcinoBus
O6uocunTe3a 6enka. Koguposanue aMmuHokuciot. Poiabs pubocom B OuocuHTese Oenka.

Cosepemennvie npedcmasnenus o cmpoeruu 2enog. Opranuzaius reHoma y npoKapuoT U
9yKapuoT. Perymsuus akTHBHOCTHM TeHOB Yy mpokapuor. [umoreza omepona (®. XKako0,
XK. Mano). Monexynapuvie mexanuzmvl sKcnpeccuu 2eHog y sykapuom. Ponv xpomamumna 6
pezynayuu pabomul 2enog. Perynsanus 0OMEHHBIX MPOLECCOB B KieTke. KieTouHslil romeocTas.



Bupychl — HeksieTouHble (hOpPMBI )KU3HU M 00IUTaTHBIC Tapa3uThl. CTPOCHHE TIPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusneunviti yuxn JHK-cooepocawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
uHmezpasa.

Bupycuble 3aboneBaHusi uelnoBeKa, JKUBOTHBIX, pacrenuii. CIIMA, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOJIEMBI.

Buoungpopmamuxa:  ummecpayuss u  ananuz  Oonvwux — maccueoe  («bigdata»)
CMPYKMYPHBIX —~ Ouonocuveckux  oanHvlx. Hanomexnonoeuu 6  oOuonocuu u  meouyure.
Ipoepammupyemvie pynkyuu 6enxkos. Cnocobwbi 0ocmasKku 1eKapcme.

JdemoHcTpauuu

Ioptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUIA.

Tabmunbl ~ u  cxembl: «kbuocuHTe3 Oenkay, «l'eHeTHUyeckuid Koa», «Bupych»,
«baxrepuodaru».

IpakTuyeckasi padora «Co3nanre MOJEIN BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KJIETKH

Knerounsnii numki, ero mepuonasl u perymsmus. Matepdaza m muto3. OcoOeHHOCTH
npoleccoB, nporexaroumx B untepdase. Iloaroroska kiierku k nenenuto. Ilpecunrernueckuit
(MOCTMUTOTUYECKUIT), CHUHTETUYECKMH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN) MNEPHOIbI
uHTepda3bl.

Marpuunsiii  cunte3  JHK —  permmmkanms.  I[lpunnunsr  permmkanmu  JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBI  CHHTE3, aAHTUIAPAJUIEIbHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocombl. Crtpoenue xpomocoM. Temomepsl u  Tegomepasa.
XpOMOCOMHBIM HAabOp KJIETKH — KapuoTul. JMIIOMAHBIN M TarulouaHbI HA0OpPBl XPOMOCOM.
I'omonornynsie XpoMocomsl. 11010BbIE XPOMOCOMBL.

JHenenune knetku — mMuTo3. CTaaum MUTO3a U NPOUCXOZAIIAE B HUX Ipouecchl. Turmbl
muto3a. Kaprnokunes u nurokunes. bruongornueckoe 3HadyeHre MUTO3a.

Perynauuss MUTOTHYECKOTO LHMKIA KIeTKH. [Iporpammupyemas kierouHass rulenp —
arornTo3.

Knerounoe s1po, XpoMOCOMBI, (PyHKIIMOHANIbHAsI TEHOMUKA. Mexanusmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u cubeau kiemox. «L{ugposasn knemrka» — ouounghopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpauuu

Tabnuuel u cxembl: «OKu3HEHHBIH LUK KIETKH», «MUT03», «CTpoeHHE XpPOMOCOM,
«Pemmukanus JJHK».

OO6opyioBaHME: CBETOBOM MHUKPOCKOM, MUKpomnpenapaTsl: «MHTO3 B KJIETKaXx KOpeIIKa
JTyKay.

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

JlabopaTopuasi pa6ora «Habnionenue MuTo3a B KJIETKaxX KOHUMKA KOpELIKa Jiyka (Ha
TOTOBBIX MUKpOIIpENaparax)».

Tema 9. CTtpoenune u pyHKIMH OPraHu3MoOB

buonornueckoe  pasHooOpasuwe  opraHu3mMoB.  OIHOKJIETOYHBIE, KOJOHHAJILHEIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HEIEATEIbHOCTH OIHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeH, OJHOKJIETOYHbIE IPUOBI, OTHOKJIETOYHbIE BOJOPOCIH, Apyrue nmpoTHcThl. KogonuansHele
OpraHU3MBl.

B3aumocBs3p yacTell MHOTOKJIETOYHOIO Opranu3mMa. TkaHH, opraHbl U CUCTEMBI OPTaHOB.
OpraausM Kak equHoe nenoe. ['omeocras.

Txanu pacrenuwit. Tumel pacTUTENBHBIX TKaHEH: oOpa3oBarenbHas, IOKPOBHA,
IPOBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTU CTPOEHUs, PYHKLUUH M pPacroIOKEeHUs
TKaHE! B OpraHax pacTEHUM.



TkaHM JKMBOTHBIX MW  Ye€JOBEKa. THIbBl KUBOTHBIX TKAaHEW: SIHUTEIHAIbHAs,
COEIMHUTENbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOCHHUSA, (PYHKIHMH U pPaCHOJIOKEHUS
TKaHE! B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T€HEpAaTUBHbIE OpraHbl pacTeHud. OpraHbl U CHUCTEMBI
OpPraHOB *KMBOTHBIX U 4esloBeKa. DyHKIIMY OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyxHblii 1 BHyTpeHHUH ckenet. CTpoeHHe U TUIIbl COEIUHEHUS
KOCTEH.

JIBu>keHHe OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHuM3MOB: aMEOOUIHOE,
JKTYTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpAaCTEHUW: TPONU3Mbl M HACTHHU.
JIBM>KeHMEe MHOTOKJIETOYHBIX KHUBOTHBIX U YEJIOBEKa: MblleuHas cuctema. Pedekc. CkeneTHble
MBILIIBI U UX paboTa.

[Inranue opranu3mMos. llornomenne BOAbI, YIJIEKUCIIOrO ra3a U MAUHEPAJIbHBIX BEIECTB
pacteHusiMu. [luTtaHue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE NHUIICBAPEHUE.
[TuTanne MO3BOHOYHBIX KMBOTHBIX. OTHENbI MUIIEBApUTENBHOrO TpakTa. IlumeBapurtenbHbie
»kenesbl. [IuieBapurenbHas cucremMa 4eaoBeKa.

Jpixanwe opranm3moB. Jlpixanuwe pacteHuil. Jlprxanwe >kuBOTHBIX. Juddy3us ra3zon
yepe3 IMOBEpPXHOCTh KieTku. KokHoe npixanue. JlpixarenbHas mnoBepxHoOCTh. JKabepHoe u
n€royHoe JbixaHue. JIpIxaHWE TIO3BOHOYHBIX JKMBOTHBIX U 4YEJIOBEKa. OBOJIOLUOHHOE
YCIIOKHEHUE CTPOEHUsl JIETKWX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelibHas CUCTEMa 4YelOBEKa.
MexaHn3M BEHTUIIALMY JIETKUX Y OTUL U MIIEKONUTaromux. Peryisus apixanus. /{pxarenpHbie
00BEMBL.

TpaHcnmopT BemeCTB y OPraHu3MOB. TpaHCHIOPTHBIE CHCTEMBl pacTeHHH. TpaHcrmopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MIO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsl.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opraHusMoB. Beinenenue y pacreHui. BelaeneHue y JKMBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbsl BblaeneHusd. @uibTpanus, cekpenuss U oOpaTHoe
BCachIBaHME KaK MEXaHMU3MbI pabOThl OPraHoB BblAeTIeHHs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBLICIUTEIBHON CUCTEMaMU. BplienieHne y NMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [loukw.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MOB. 3allMTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3alIUTa y MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. Cpencrsa naccuBHOM 1
XAMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpoBEI M HMX npou3BOAHBIE. 3aliura
opranusmMa oT Oone3Heil. MmmyHHas cucrema denoBeka. KileTouHbIi M TyMoOpanbHbIN
UMMYHHUTET. Bposx IEHHBII 1 puoOpeTEHHBIN criennpruyeckuii UMMYHHUTET. Teopus KJIOHAIbHO-
cenexktuBHoro ummynurerta (I1. Dpmux, @. M. beprer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Poiib BpOxKIEHHOrO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHA.

PasgpaxxumocTe M perynsuus y OpraHu3MoB. PasgpaknMocTe y OJHOKIIETOYHBIX
opranusmoB. Takcucel. PaznpaxkumocTs U peryisuus y pacreHuil. PocToBble BelecTBa U HUX
3HA4YCHHE.

HepBHast cuctema u peduiekTopHas peryssiiuus y KUBOTHBIX. HepBHas cucrema u eé
OTZIEJbl. DBOJIFOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTHensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pedrexc u pednexropnas nyra. besycrnoBHble u
YCIIOBHBIE PEIICKCHI.

I'ymopanbHas perynsuus U SHIOKPMHHAs CHCTEMa XUBOTHBIX M 4enoBeka. JKenesbl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBUEe TOpMOHOB. B3amMOCBA3b HEpPBHOW U
SHJIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JdemoHcTpauuu

Ioprper: U. I1. I1aBnos.



Tabmuuel 1 cxembl: «OHOKIETOYHBIE BOIOPOCTH», «MHOTOKIETOYHBIE BOJIOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEMbl OpraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHYTpEHHEE CTpOCHHME HACEKOMBbIX», «TKaHuU pacTeHU»,
«KopueBbie cucrempl», «Ctpoenue credisn», «CTpoeHHE ITHCTOBOM miacTUHKWY, «TkaHu
KUBOTHBIX», «Ckener uvenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/pixarenpHass  cucrema», «HepBHasg cucrema», «Koxa», «MpbllieyHass CcHUCTEMay,
«BpiienurensHas cucremay, «JHIOKpUHHAA cuctemay, «CtpoeHue MbIiby, «MMMyHHUTETY,
«KumeunononoctHelie», «CxeMa nuTaHus pacteHuil», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzpn», «CTpoeHHEe I1aHapun», «BHyTpeHHee CTpOEHHE J0XKIEBOIO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema msarymku», «HepBHas cucrema
npecMmbikatomuxcs», «HepBhas cucrtema ntuny, «HepBHas cuctremMa MIIEKONHUTAIOUIUX,
«HepBHas cuctema yenoBeka», «Peduexcy.

OO6opynioBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMIpEnapaTsl OJHOKIETOUYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHEe, paKOBUHbI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTTIOKOXKHUX, KUBbBIE
AK3EMILISAPbl KOMHATHBIX PACTEHUM, repOapuu pacTeHUI pa3HbIX OT/EJIOB, BIaYKHbIE IPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKENIET YENIOBEKa,
o0opysoBaHuE s JIEMOHCTpAalUU [OYBEHHOTO W  BO3AYIIHOIO MUTaHWS PACTEHUI,
paciieruieHusl Kpaxmana u OenkoB moj JeiictBueM (QepMeHTOB, 000pyAOBaHUE IS
JIEMOHCTpALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3Tra Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi padora «/3yueHue TkaHel pacTeHU».

JlaGoparopHas padora «3yueHne TKaHe )KUBOTHBIX».

JlabGopaTopHas padora «/3ydeHrne OpraHoB IBETKOBOTI'O PACTECHU».

Tema 10. PazMHOkeHHMe M pa3BUTHE OPTaHU3MOB

@opMbl Pa3MHOKEHHUS OpPraHU3MOB: Oecrosoe (BKJIIOYash BETeTaTUBHOE) U II0JIOBOE.
Bunbpl Oecnionioro pa3MHOXKEHHUS: TIOYKOBaHUE, CIIOPYJISLUS, (parMeHTalNsl, KIOHUPOBAHHE.

IlonoBoe pasmHoxkenue. IlomoBele kieTku, wnm ramerel. Meio3. Cragum Mmeiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bronornueckuii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiueBoe paszButhe. ['ameroreHe3 y KUBOTHBIX. llosoBble  kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpeHUE U SMOPUOHANIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OMIIOJJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). OMOPHOJIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenez — oOna uz enasuvix npooaem amopuonocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIIKH). J[pobneHue.
Tunsl npoGnenus. [Jemepmunuposannoe u HedepmuHuposanHoe opobnenue. bracmyna, munvi
onacmyn. Oco6eHHOCTU APOOJIeHUs MIIEKOMUTAIOMUX. 3apOJIbIIIeBbIE JUCTKU (racTpyJIsius).
3akjiaJlka OpraHoOB W TKaHEHW U3 3apoJbIIIEBBIX JINCTKOB. B3anmHOEe BIMSHHE 4YacTel
pasBUBAIOIIErOCs 3apofbllia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
KUBOTHOTO Kak pe3yJbTaT HEPapXWUYECKUX B3aWUMOJCHCTBHM Te€HOB. BiusgHue Ha
SMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pasButue xuBoTHbIX. [locTamMOpuonanbHbl mepuox. Ilpsmoe u Hempsimoe
pasBuTHe. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO W HENPSIMOTO Pa3BUTHA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta XMBOTHBIX. MDaKTOpbl pEryisiiuM pocTa KUBOTHBIX M uenoBeka. Cranuun
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pasmuoxxenue u passutue pacreHuid. ['amerodur u crmopodut. Meiio3 B KH3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Tmpolecce Meiosza. ['ameToreHes y pacTeHM.
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OmnjnooTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYISIUN OHTOTEHE3a Y PACTCHHUH U JKUBOTHBIX.

JdemoHcTpauuu

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

Tabnuibl U cxeMmbl: «BereratuBHOE pa3MHOKEHHE», « THIBI 0€CIIOI0r0 pa3MHOKEHHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAAbDY, «Pa3MHOKeHuE »HBIJIEHB», «Pa3MHOXKEHHE THAPBIY,
«Meio3y, «Xpomocomely, «l'amerorenesy, «CTpoeHHE SHUEKICTKH U CIIEpPMaTO30UIay,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsmoe m Hempsimoe pasBuTHe», «Pa3zBuTHE MailcKOro
Kykan, «PazButue capanum», «Pa3BUTHE JATYHIKWY, «/[BOITHOE OMJIOIOTBOPEHUE Y HIBETKOBBIX
pacteHui», «CTpoeHHEe CeMSH OJHOAOJIbHBIX M JIBYAOJbHBIX pacTeHUi», «KU3HEHHBIA LHKII
MOPCKOM  KamycTbl», <OKU3HEHHBIH LHMKI MxXa», <OKU3HEHHBIH LMK MarnopOTHUKAY,
«KW3HEHHBIN ITUKJI COCHBD.

O06opyaoBaHue: CBETOBOU MMKPOCKOTI, MUKpoMpenapaTsl SIATICKJICTOK u
CIepMaTo30MA0B, MOENb «L UK pa3BUTHS JATYIIKIY.

JlabopaTtopHasi padora «/3ydyeHHe CTpOEHHMS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckasi pa6ora «BplsiBIeHUE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
JKUBOTHBIX .

JlaGopaTopHas padora «CTpoeHHe OpraHOB Pa3MHOXKEHUS BBICIIIUX PACTCHUI».

Tema 11. I'eHeTuKa — HAyKa 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHNU3MOB

Hcrtopusi craHOBIIEHHST W pa3BUTHUA TIEHETHMKM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®pusza, T. Moprana. Ponb oTeyecTBEeHHBIX YYEHBIX B pa3BUTUU TeHeTUkU. Paboter H.
K. Konbuiosa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kapnieuenko, 10. A. ®ununuenxo, H.
B. Tumodeera-Pecosckoro.

OcCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE
T€Hbl, abTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHOTUN, (eHoTun. OCHOBHBIE METOJbl TE€HETUKHU:
TUOPUAOTOTHYECKHM, TUTOTOTUYECKHI, MOJIEKYISIPHO-TeHETUYECKHI.

JdemMoHcTpanuu

Hoptpetsl: I'. Mengens, 1. ge ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benozepckwuii, I'. /1. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabauiret u cxeMbl: «MeTObI TeHETUKIY, «CXEMBbI CKpEIIBaHUS.

JlabopaTopnasi pa6ota «/{po3oduia kak 00bEKT FT€HETUUYECKUX MUCCIEA0BAHNUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
rubpuaoB nepBoro nokoneHus. IlpaBuno nomunupoBanus. Bropoit 3akon Menzens — 3akoH
pacuieneHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUIHOTO CKpeMBanus. ['unoresa
YUCTOTHI TAMET.

AHanuzupyrolee  ckpemuBaHue.  IIpomMexyTouHBIi  XapakTep — Hacll€JOBAHMS.
Pacmennenne npu3HakoB NPY HEMTOJIHOM JOMUHUPOBAHUMU.

JurunbpunHoe ckpemuBanue. Tperuid 3akoH MeHnens — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. LuToI0rn4Yeckrie OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe  HacnenoBaHue — mnpusHakoB. Pabotel  T. Moprana.  CueruieHHOe
HAacJeJI0BAHME TE€HOB, HApyLIEHUE CIEIUIEHUS MEXJ1y TeHamMu. XpOMOCOMHAs TEOpus
HACJIEICTBEHHOCTH.

I'enetnka momna. XpoMOCOMHBI MEXaHU3M OIpeNeNeHus Iona. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBlii M reTeporaMeTHbI MoJ. ['eHerudeckas CTPYKTypa IIOJOBBIX
xpomocoM. Hacnenosanne npu3HaKoB, CHEIVIEHHBIX € TIOJIOM.
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I'enorun kak nenoctHas cucrema. Ilneiorponus — MHOXKECTBEHHOE ACHCTBUE IEHA.
MHoOXeCTBEeHHbIN aienu3M. BzaumonelicTBue HeauleabHbIX TeHOB. KoMIUIEeMEHTapHOCTb.
Onucras. [Tonmumepust.

I'enernyeckuil KOHTPOJIb DPAa3BUTUS DPACTEHUM, JKMBOTHBIX M YEJIOBEKAa, a TaKkKe
(U3UOTIOTHUECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKUMH. [‘eHermueckue
MEXaHU3Mbl CUMOMOI€HEe3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — Mapa3suT» U «XO35IUH —
MHUKpOOHOM». ['eHeTHuecKkne aceKThl KOHTPOJIS U M3MEHEHUS HaClIeACTBEHHOW HH(opMaIu B
IIOKOJICHUSIX KJIIETOK M OPraHU3MOB.

JdemMoHcTpanuu

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

Tabnuiel u cxemsl: «IlepBelil 1 Bropoil 3akoHbl Menaensa», «Tpetuil 3akon Mennens»,
«AHanmusupymrllee ckpeuiuBanue», «Henonanoe nomunupoBanuey, «CLEIIICHHOE HACIeI0BaHUE
NPU3HAKOB y Apo3oduisy, «I'enernka nonay, «Kapuorumn yenoseka», «Kapuotumn qpo30puisn»,
«Kapuotun nruns», «MHOKECTBEHHBIN auienn3M», «B3anMozaelicTBue reHoB».

OO6opynoBanue: MOJEINb Ui JJEMOHCTPAIMK 3aKOHOB €IUHO00pa3usi THOPHIOB TIEPBOTO
IIOKOJICHUSI U PAacCILECIUICHUs] IPU3HAKOB, MOJENb i JEMOHCTpAallMM 3aKOHA HE3aBHUCHMOIO
HaCJIEJOBaHMsI IPU3HAKOB, MOJIENb I IEMOHCTPALIMU CLEIUIEHHOIO HACJIEI0BaHUs [IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «po3opunar.

IpakTnyeckas padora «3yueHue pe3yabTaTOB MOHOTHOPHUJIHOTO CKPEILMBAHUSA Y
JIPO30(UITBIY.

IIpakTnueckass paodora «/3ydyeHue pe3yapbTaTOB JUTHMOPUIHOTO CKpELIMBAaHUSA Yy
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHoTHna u cpeabl npu GopMmupoBaHUM (QeHotura. M3MEHYHBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKUM. BuIbl  M3MEHUYMBOCTH:
HEHACJIEICTBEHHAS U HACJICJCTBEHHAS.

Monudukaronnas u3MeHIUBOCTh. Posib cpenbl B (hopMUpoBaHUHM MOIUMDUKAIIMOHHOM
n3MeHunBOoCTH. HopMma peakumu mnpusHaka. BapuanuoHHBIA psii M BapHalMOHHAs KpHUBas
(B. Uoranncen). CoiicTBa MOAH(PHUKAITMOHHON H3MEHUYUBOCTH.

'enotunuueckass u3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW HM3MEHYMBOCTH. Buabl
TeHOTUITUYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHas 13MEeHYMBOCTh. Me#03 U TOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHYUBOCTU. POsih KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUH T€HETHYECKOTO Pa3Ho00pas3us
B IpeJieNIax OJHOTO BHJIA.

MyranvoHHas M3MEHYMBOCTb. BuUIbl MyTanui: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE M IUTOILIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MoJOBble MyTaluud. [IpUUMHBI BO3HUKHOBEHHMS MyTaluil. MyrareHel U HX
BJIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX
psgoB B HaciencTBeHHoW wu3MeHunBocTd (H.M. BaBuiioB). BuesgepHas HW3MEHYHMBOCTH U
HACJEJICTBEHHOCTD.

Onueenemuxa u 3NUSEHOMUKA, PONb INUSEHEMUYECKUX (PAKMOPOo8 6 HACIe008aHUU U
USMEHYUBOCIU (DEeHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.

JdemMoncTpanuu

[Moptpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmauiel U cxembl: «Buapl W3MEHUUBOCTHY, «MoOAU(UKAIIMOHHAS HM3MEHUHUBOCTHY,
«KoMOMHATHBHAS  W3MEHYMBOCTDY, «Meiio3y, «OMm10I0TBOPEHUEY, «I'eHeTHUeCKUE
3a00JIeBaHUS YeIIOBEKay», «BUIpl MyTammii.

OO0opyoBaHue: )XKUBbIE U TepOapHbIE ASK3EMIUISIPHl KOMHATHBIX PACTEHUH, PUCYHKH
(ororpadun) )KUBOTHBIX C PA3TMYHBIMUA BUJAMU H3MEHUYUBOCTH.

JlabopaTopuasi  padora «lccienoBanne  3aKOHOMEpPHOCTEH  MOIU(UKAIIMOHHON
n3MeH4nBOCTH. [IocTpoeHre BapraliMOHHOIO psijia U BapUALMOHHOW KPUBOW.
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IpakTnueckas padora «Mytauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. 'eHeTHKAa Ye/I0BEKA

Kapuotun denoBeka. MexayHapoaHas mporpaMma HCCIIEIOBaHUS T'€HOMa YeJIOBEKA.
MeToibl U3YYCeHUS TEHETUKH YEJIOBEKA: T€HEAIOTHUECKUM, ONM3HEIOBBIN, [UTOTCHETHICCKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUIM, MOJIEKYISIpHO-TeHEeTUYeCKud. COBpPEMEHHOE OMpeIesICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM 4Hciie ¢ moMoubio [11P-
ananm3a. HacneactBenHbie 3a00eBaHms YenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nu ¢ HacneaCTBEHHOM MNPEApACIOIOKEHHOCThI0. 3HAUYEHHUE MEJAMIIMHCKONW T€HETUKH B
MPEAOTBPAIICHU M JICUCHUHM TEHETHYECKUX 3a00jeBaHUN deloBeKa. MearKO-TeHETHYECKOe
KOHCYJbTHpOBaHUEe. CTBONOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEKThI
HCCJICI0BaHMH B 00JIaCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GaxTOpbl MOBBIIICHHOW YYBCTBUTEIBHOCTH UYEIOBEKA K (PU3NYCCKOMY H
XUMUYECKOMY 3arpsA3HEHUI0 OKpYyXKawlled cpeabl. ['eHeTnyeckas MpeapacronoKeHHOCTh
YyeJioBeKa K MaTOJI0THSIM.

JdeMoHcTpamun

Tabauiel u cxemsbl: «Kapuorun yenoBeka», «MeToabl U3y4EHUs T€HETUKH YEIOBEKay,
«["eHeTnyeckue 3a00ICBaHUS YCIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cesnekuusi oprann3mMon

JloMecTukanuss M CeJeKUMs. 3apOKICHHE CEJIEeKIMH M JAoMecTHKauuu. YdeHue H.
. BaBunoBa o lleHTpax HNpOMCXOXKJEHUS U MHOroo0Opasus KyJbTypHBIX pacTeHuid. Poib
CEJIEKIIMM B CO3JAHMM COPTOB PAacCTEHMH M NOpoJ XHUBOTHbIX. CoOpT, mopoja, mWTaMM. 3aKOH
TOMOJIOTHYECKHUX PAIOB B HacieACTBeHHOW u3MeHunBocty H. M. BaBuiosa, ero sHauenue st
CEJIEKLIMOHHOM pabOTHI.

Metoael  cenexkuumoHHOM — palOoThl.  MckyccTBeHHbI — O0TOOp:  MaccoBbli U
UH/IMBUYaJIbHBIA. DTanbl KOMOMHALMOHHOM cenekiuu. Vcnbitanue npousBoauTeneil mo
notoMcTBy. OTOOp MO TEHOTUIYy C MOMOINBIO OLEHKM (EHOTUIIA TOTOMCTBA M OTOOp IO
reHoTuny ¢ nomoiusto ananuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJEKIMOHHOW paboThl. PamuanuoHHBIT 1
XUMHUYECKMH MyTareHe3 KakK HCTOYHHUK MyTauud y KyJIbTYpPHBIX (OPM OpPraHU3MOB.
Hcnonp30BaHne T€HOMHOTO pENAKTUPOBAaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJIYYEHUS UCXOHOTO MaTepHralia Juisl CEJIEKIUN.

[lonyuyenne mnomumuounoB. BHyTrpuBugoBas rubpuamusanus. biauzkopoacTBeHHOE
CKpelBaHue, Wi MHOpuIuHr. HepoacTBeHHOE CKpelBaHue, Wi ayTOpuauHr. ['etepos3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpPHIOB. JIOCTM)KEHUS CEJeKIMM pacTeHUd u
KUBOTHBIX. «3€1E€HAs peGONIOYULY.

CoxpaHeHHe U U3Y4YEHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M HUX JHUKHX
poauyeil sl co3aHusl HOBBIX COPTOB U TMOPUIIOB CENIbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue u ynpaeieHue 2eHemuyeckuMi pecypcamii celbCKOX03AUCTEEHHbIX U NPOMbICIO6bIX
JICUBOMHBIX 8 YETAX YIYUUEHUS CYUeCmBYIOuUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM qucie ¢ npuUMeHeHUueM COBPEMEHHbIX MemOo008 HAYUHLIX UCCIe008AHUN, Nepe00sbIX Uoell u
NnepcnekmueHbIX MexHOI02UlL.

JdemMoncTpanuu

Hoptpetsr: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpsinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabauie! u cxembl: «L{eHTpbI TPOUCXOKAEHUS U MHOTO00Opa3Hsl KyJIbTYpPHBIX PACTEHUII,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIbl CEIEeKIUN,
«OTtnanénnas rudpuan3anus», «KMyrarenes.

13



JlabopaTopHasi padora «/3ydeHHe COpPTOB KyJbTYPHBIX PACTEHUHU U IOPOJ JOMAIIHUX
KUBOTHBIX).

JlaGopaTopnasi pa6ora «l/3yueHne MeTo10B CENIEKIIMU PACTEHUI».

IIpakTuyeckasi padora «lIpuBrBKa pacTeHUII».

Ikckypenst «KOCHOBHBIE METO/Jbl U JIOCTUKEHUS CEJIEKLUU PAaCTEHUM M JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHbIN y4acTOK, B TEIJIMYHOE
XO035ICTBO, B JIADOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BUoTeXHOI0TUS ¥ CHHTETHYeCKASI OMOJIOTUSA

OOBbeKTbl, HCMNOJb3yeMble B OMOTEXHOJOTMH, — KJIETOYHbIE U TKaHEBbIE KYIbTYPHI,
MHUKPOOPTaHU3MBI, WX XapaKTepUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpodbuonoruueckuii cuute3. OObeKTh
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

Co3naHve TEXHOJIOTMM M HMHCTPYMEHTOB  LIEJICHANIPaBICHHOTO HM3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C L€JIbIO MOJIyYE€HHS OPraHU3MOB U X KOMIIOHEHTOB, COAEpKAILNUX
HE BCTpEYaroluecs B MpUpoae OMOCUHTETUYECKHE Ty TH.

Kierounas unxenepus. MeTtoapl KyapTypbl KJIETOK M TKaHEW PAaCTEHUN U KMBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauzanus U coMaTHYecKHil smOpuorenes. Mcmomb3oBaHue
TaliOuJI0B B CENEKLUMM DPACTCHMU. [lonyuenue MoHOKIOHANbHbIX awmumen. Hlcnonvzoeanue
MOHOK/IOHANbHBIX U HOMUKIIOHANbHLIX aHmumenl 8 meouyuHre. ICKyCCTBEHHOE OIUIOOTBOPEHHUE.
PexkoHcTpykuus SIMIIEKIETOK M KJIOHUPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTAUUU sJEp
KIIETOK. TexHonocuu 0300posieHuss, KyIbMUSUPOSAHUs U MUKPOKIOHAIbHO20 DPA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHas 1 TeHHasi UHKeHepusl. FICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHPOBAHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JIocTuKeHUs M NEPCHEKTUBBI
XpPOMOCOMHOM M TE€HHOW MH)KEHEpUH. OKOJIOTHYECKHE M JTUYECKHE MpoOIeMbl T€HHOU
WHKXEHEPUH.

Menununckue  O6morexHonoruu. IloctreHomuas 1udpoBas wmeaunuua.  [II[P-
JUArHocTHKa. MeTaOoJIOMHBIN aHalMu3, TeHOLIEHTPUYECKHUI aHalu3 MpoTeoMa 4eJoBeKa IJis
OIIEHKH COCTOSIHUS €ro0 3J0pOBbi. Vcroap30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-OuonmkeHepust it pa3pabOTKu (DyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEeM TEXHOJOTHA TPEXMEPHOTO OWOMPUHTHUHTA U
ckaddonauHra s peneHus 3a1a4 NepcoOHATN3UPOBAHHON METULIUHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IIeNbI0 OOecreyeHUs: KOMOMHUPOBAHHOM 3alUTHI OT
Bo30ynuteneit OPBU, ycTaHoBieHHe MOJEKyIsSpHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
COJIep KallX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMs YEJIOBEKa U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuuel  u  cxewmsl: «Mcronb30BaHMe  MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
pou3BoOJCTBEY, «KileTounas nnxenepus», «I'eHHass HHKEHEPUSI».

JlaGopaTopHuas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IMpakTunyeckas padora «lloayyeHne MOTOYHOKHUCIBIX IPOAYKTOBY.

Ikckypeust «bHOTEXHOIOTUS — BaKHEWIIAs MPOM3BOAMTEIbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUUECKOE TTPOU3BOICTRO)Y.

11 KJIACC

Tema 1. 3apoxxneHue u pa3BuTHE IBOJTIOIHOHHBIX MPEACTABIEHU B OMOJI0TUHI

OpomonmonHass teopust Y. JlapBuna. Ilpeanochbuiku BO3HMKHOBEHHS JIapBUHU3MA.
JKu3Hb n HayuHas nesrensHOCTh Y. JlapBuHa.

JBuwxymue cwibl 3BoonMM  BuAoB 1o Y. JlapBuHy (BBICOKass WMHTEHCUBHOCTH
pPasMHOXKEHHUsl OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHUYUMBOCTh, OOppOa 3a CyILIECTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).
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Odopmnenne cunretndeckorr Teopuu dBomonmu  (CTD). HeltpanpHas Teopus
sBomon. COBpeMEHHash 3BOJIIOLMOHHAs OuoJorus. 3HAU€HHE OSBOJIOLMOHHOW TEOpUHM B
(OopMHpPOBAHNHN €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdemoHcTpauuu

Hoptpetsr: Apuctorens, K. Jlunne#t, XK. b.Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. JapsuH, C. C. YerBepukos, 1. 1. llImansraysen, x. Xonneitn, . K. benses.

Tabauiel u cxembl: «Cucrema xuBoil npupozs! (no K. JIunuer)y», «JlectHuna >KuBbIx
cymectB (mo Jlamapky)», «MexaHuzMm GOpMUPOBAHUS MPUCIIOCOONCHUM y pAacTeHUd u
#UBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyra nyremectBus Y. lapBuna», «Haxonku
Y. HapBuna», «Dopmbl 00pbObI 3a cymiecTBoBaHue», «llopoabl romyoei», «MHoroodpasue
KYJIBTYPHBIX (popM KamycTel», «[1opoabl JOMAIIHUX KUBOTHBIX», «CXxema 00pa3oBaHUs HOBBIX
BugoB (mo Y. [lapsuny)», «Cxema COOTHOLIEHUS IBMKYIIUX CHJI 3BONOIUNY, «OCHOBHbBIE
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3y/bTaThl

[Momynsimust Kak »yeMeHTapHas eauHula SBOMONUH. COBpeMEHHBIE METOIbl OIEHKU
TeHETHYECKOT0 Pa3Ho00pas3us v CTPYKTYPHI MOmyJsuid. I3menenne reHodoH 1a monmyisiiuy Kak
9JIEeMEHTApHOE SBOJIOIMOHHOE sBIIEHHE. 3aKOH TreHeTudeckoro paBHoBecus Jx. Xapaw,
B. BaiinGepra.

DOnemeHTapHble (aKTOpPbl (ABMIKYIIME CHUIIBI) 9SBOJIONMU. MyTallMOHHBINA MpoIliecc.
Kom0OunaruBHass u3mMeHuuBOCTb. /[[peii reHoB — ciaydailHble HEHamnpaBiICHHbIE W3MEHEHUS
4acToT aienei B momymsauusax. DPQexT ocHoBarens. Dphgexm OYymviIOUHO20 2OpabIUKA.
CHuoiceHue eenemuuecko2o paznooopaszus. npudunsl u cireocmeus. llpossnenue 3¢pghexma
Opetiha 2cenoé 6 Oonbwux u Mmanvlx nonyrayuax. Murpamuu. M3onduus momymsuuin:
reorpaduyeckas (poCcTpaHCTBEHHAs), OUoIornyecKkas (penpoyKTUBHAS ).

EcrecTBeHHbI 0TOOp — Hampapistromuil (akTtop 3BoIOIMH. POpPMBI €CTECTBEHHOTO
oTOopa: JIBMXKYLIUH, CTaOWIM3UPYIOUINH, pa3pbiBatolvii (au3pyntuBHbIN). [lonoBoit ot6op.
BO03HUKHOBEHHNE U 3BOJIOLUS COLIMATIBHOTO MTOBEACHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3ysibTaT MUKPO3BOJIOUMU. BoO3HMKHOBEHHE
npucnocoOi1eHnit y opranu3zmMoB. Apomopdo3sl u uauoagantanuu. Ilpumepsl npucnocodaeHnit
y OpraHusMoB: Mopdonoruueckue, Q(U3NOIOTHYECKUe, OWOXHMUYECKUE, TI0BEICHUYECKUE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3oBaHue kak pe3yabTaT MHKPOIBOJIIOIMH.
W3onsauuss — ximroueBoil ¢dakrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajuionatpuieckoe  (reorpaduyeckoe), CUMMIATpUueckoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuau3anys). JMTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GopMUpPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Pone  »BoONIOIMOHHONW OHONOrMM B pa3pabdOTKe HAy4YHBIX METOJIOB COXPaHEHUs
O6uropa3zHooOpaszusi. MUKPOIBOMIONHUS U KOABOJIOLMS Mapa3sUTOB M HMX X03s€B. MeXaHHU3Mbl
(GbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuun

Hoptpertsr: C. C. YerBepukos, J. Maiip.

Tabmuiel u cxembl: «MyTalMoHHAas W3MEHYMBOCThY», «llomynsiinonHas CTpykTypa
Buaa», «Cxema mposBieHHs 3akoHa Xapau—BaitHOepra», «/IBWKyIiue CHIIBI 3BOJIOLHMNY,
«OKosornyeckas M30JSLMS MOMYJSIUM ceBaHCKOM dopenn», «l'eorpaduyeckas H30IALUSL
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULIBI Jaypckoi», «llomynsinoHHble BOJIHBI YUCICHHOCTU
XUITHUKOB H KepTB», «(Cxema JeHCTBHUsI €CTECTBEHHOro oTOopa», «Dopmbel OOpsOBI 3a
CYIIECTBOBAHHEY, «naycTpuanbHbIi MEJIaHU3M», «Kussie UCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAs! OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka MKUBOTHBIXY,
«Puznonoruueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Bunma», «Bugsl-nBoiiHukm», «CTpykTypa Buga B npupoae», «CrmocoOs
BugooOpa3oBanus», «l'eorpaduueckoe BUmooOpazoBaHue TPEX  BUAOB  JIAHABILICHY,
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«DKOJIOTHUECKOE BHJI000pa3oBaHMe BHUIOB CHHUI, «llomuruionasl pactenuit», «KamycTHO-
peleuHblii THOpUI.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Yydelsla MTHUIl U 3Bepei C
pUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJIEHHH, yydesna NTUI ¥ 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3TMUYHBIMU CIIOCOOAMH.

JlabopaTopHasi paboTra «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJIHOTO BUAAY.

JlabopaTopuasi pa6ora «[Ipucnocobienuss oOpraHusMOB U HMX  OTHOCUTENbHAS
1eJ1eCO00Pa3HOCThY.

JlaGopaTopnas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. MakposBosonusi 4 eé pe3yJibTaThl

Metonsl  u3ydeHus MakpodsBomonuu. IlanmeoHTonormueckue METOJbl  M3YyUEHUs
sBosrou. Ilepexoanbie opmMbl U PUIOTEHETUYECKUE PSIBI OPTaHU3MOB.

buoreorpaduueckue Meroabl wuzydeHus osBononuu. CpaBHeHue Giaopsl U (hayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

DOMOpPHUOIOTHYECKHE U CPAaBHUTEIbHO-MOP(POIOTUYECKIE METOJIbI M3YUCHHS SBOJIOIHH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U IOSIBICHMSI SBOJIOIMOHHBIX HOBILECTB.
['oMonornyHbie ¥ aHATOTMYHBIE OpraHbl. PyanMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYyISPHO-
FEHETUYECKHUe, OWOXMMHUYECKME M  MaTeMaTU4YEeCKHE METOJAbl HM3YyUEHHUS  HBOJIOLUU.
['omonornynbie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHHUSI (PHIIOTEHETHUYECKHX JIEPEBLEB.

XPOMOCOMHBIE MYTAI[MU U 3BOJIIOLMSI TEHOMOB.

OOmue 3aKkOHOMEpPHOCTH  (TMpaBuia)  JBOMOUUU. [Ipunyun  cmeHvl  QYHKYULL.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpPHOCTH TEMITOB 3BOJIIOLUY.

JdeMoHcTpamun

Hoptpets: K. M. bap, A. O. Kopanesckuii, @. Mrosiep, 3. ['ekkensb.

Tabnuiel u cxembl: «OUITOTEHETHUECKUN PSIIT JOMIATN», «APXEONTEPUKCY», «3BEpO3yOble
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TAaOPOTHUKKNY, «buoreorpaduueckue
30HBI 3emun», «/lpeiid koHTUHEHTOB», «Penukrbl», «HavanpHble cTaauu SMOPHUOHAIBHOTO
pa3BUTHUSI  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMYHbIE W  aHAJIOTMYHBIE  OpraHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YeIOBEKAa W IIUMIaH3e», «lIaBHBIE
HaIpaBJIEHUs IBOTOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynioBaHue: KOJJIEKIMH, TepOapuu, MYJSDKM HCKOMAeMbIX OCTATKOB OpPraHHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue u pa3BuTHE JKM3HH HA 3emiie

HayuHnble rumores3bl NpPOUCXOKICHUS >KUM3HU Ha 3emuie. AOMOreHe3 M IaHCIEepPMMS.
JloHaydHbBIE TPEICTABIECHMSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOrKJICHUs KU3HU U €€ onpoBepkeHue onbitamu O. Penu, JI. Cnanmnanuany, JI. [Tactepa.
[TponcxosxaeHne sKU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tambl HeopraHuyeckol »sBomonuu. IlnanerapHas (reosnoruueckas)
HBOJIONMS. XHUMHYECKass »HBOMIOLUSA. AOHOTEHHBIM CHHTE3 OpPraHMYeCKUX BEIECTB U3
Heoprannyeckux. Omeir C. Mumnepa u I'. FOpu. OO6pa3zoBanue MmoiauMepoB U3 MOHOMEDOB.
KoanepBarnass runoreza A. . Onapuna, rumoreza mnepBuuHoro OymnboHa JIx. XonneiiHa,
reHerudeckas runotesa ['. Mémnepa. Puboszumsr (T. Uek) u runoresza «vupa PHK» V. I'unbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MTPOTOKIIETKH.

HUcropus 3emuin m metonpl €€ wu3ydeHHs. lckomaemble OpraHWYeCKHe OCTaTKH.
['eoxponoyorust u e€ Meroasl. OTHOcUTENnbHass M aOCONIOTHAsT  T'€OXPOHOJIOTHSL.
['eoxpoHoIOrMUeckast mKasa: 30Hbl, Ipbl, IEPUOIbI, FTTOXH.

HavansHble dTansl opraHndeckor dBoaonuU. [losBiIeHHE U 3BOJIIOLUS NEPBBIX KIETOK.
Opomonuss MeTtaOonu3Ma. Bo3HukHOBeHHMe mepBbIX 3kocucTeM. CoBpeMEeHHble MUKpPOOHBIE
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OMOIUIEHKM Kak aHajor mepBeIXx Ha 3emse coodmectB. Crtpomaronutsl. Ilpokapuotsl u
3YKapHUOTBHI.

[Tpoucxoxaenne dykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHUE BHPYCOB.
[IpoucxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IPyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHbIE 3Tallbl SBOJIONUU BBICHIMX pacTeHUd. OCHOBHbBIE apoMOp(O3bl PACTEHUH.
Beixon pacrenuii Ha cymy. llosBieHue CHOpOBBIX pacTeHUN M 3aBOCBAHME HMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX PACTEHUN.

OcCHOBHBIE ATallbl HBOJIOLUHM KUBOTHOTO MHUpa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpaoBbIe
KUBOTHBIE. JKH3HBL B BOJIC. DBOIIOIUS O3BOHOYHBIX. [IponcxoxaeHne ampuOuil 1 penTHImi.
[Tpoucxoxaenue miekonurammux u ntull. llpunnun kiarodeBoro apomopdosa. OcBoeHHe
0€CI103BOHOYHBIMH U [T03BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie MO 3paM M HEpPUOJAM: apXeil, MpOTEepOo30il, Male030H,
Me3030M, KaitH0301. O0111as XapakTeprucTUKa KJIUMMaTa U reoJIoTMuecKux mnpoieccoB. [losBiaeHue
U paclBET XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro yCIOBHS U BIUSHUE Ha T'a30BBIN
coctaB aTMOC(]ephl.

MaccoBble BBIMUPAHHSI — SKOJOTMUYECKHE KPHU3UCHI mponuioro. [IpuunHbl U cnenctBus
MacCOBBIX BhIMUpaHUi. COBpEeMEHHBIH IKOJOTHUECKUI KpHU3HC, ero ocobeHHoctu. [Ipobiema
coxpaHeHHst OMopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cUCTeMa OpraHudecKoro mMupa. [IpuHIMIBL KIaccu(uKauy OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[optpetsl: ®. Penu, JI. Cnamnannanu, JI. [Macrep, U. U. MeunukoB, A. W. Onapuh,
Jx. Xonpeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabauiet u cxembl: «Cxema omnbita @. Penn», «Cxema ombita JI. [lactepa nmo u3yueHuto
camo3apokJieHus: ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «Otanbl HeopraHudeckou
’BOSIIOLIMNY, «['eoxpoHonoruueckas mkana», «HadanpHble 3Tanbl OpraHUYECKOW SBOJIIOLMNY,
«Cxema oOpa3zoBaHusi JYKapuoT MyTéM cuMOuoreHesa», «Cucrema >KMBOH HPUPOABD»,
«Ctpoenue Bupyca», «ApoMopho3sl pacTeHui», «PuHMOOUTBHY, «OIHOKIETOYHBIE
BOJIOpOCIIN», «MHOTOKJIETOUHbIE BOAOpocHny, «Mxm», «IlanoporHukn», «l'0J10CEMEHHbBIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpPay,
«ApomMopdo3bl  KUBOTHBIX», «lIpocrerimme», «Kumednononoctusie», «llinockue dvepBu»,
«YeHucToHorue», «PbI0BI, «3EMHOBOHBIEY, «IIpecmbikaromuecs», «[Ituisy,
«Muekonurarone», «Pa3BuTme JKM3HM B apXxeWckou apey», «Pa3BuTue KH3HU B
MIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B IAJCO30MCKOM dpey», «Pa3BuThe KU3HU B
Me3030MCKOil 3pe», «Pa3BuTHe KU3HM B KaillHO30HCKON »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPa».

OObopynoBanue: repdapu  pacTeHU Pa3IUYHBIX OT/ACNIOB, KOJUICKIIMM HACEKOMBIX,
BJIQKHBIE IIpeNapaThl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIUM HITIOKOKHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, Yydeja NTHUIl M 3BEpei, KOJUIEKIIMH OKaMEHEIOCTEH, IMOJIEe3HBIX
MCKOIIAEMBIX, MYJISIKH OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas JgabopatopHas padora «MonennpoBanue onsiToB Muniuepa—tOpu 1o
U3y4EHHIO a0MOT€HHOT0 CHHTE3a OPraHNYEeCKUX COeIMHEHHUI B IEpBUYHOM aTMochepe».

JlabopaTtopHasi pa6ora «/I3yueHre M ONHCAHME MCKONAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IMpakTnyeckass padora «/3ydeHne o0coOEHHOCTEW CTPOEHHS PACTEHHHM pa3HbIX
OTJIEJIOBY.

IpakTunyeckass  padora «M3yueHue  ocoOeHHOCTEH  CTPOEHHSA  MO3BOHOYHBIX
JKUBOTHBIX.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3
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Paznensl u 3aaun anTpornonorur. MeToabl aHTPOITOIOTUH.

CraHOBIIEHHE TPENCTABICHUNA O NMPOUCXO0XKJICHHUU 4YeNOBEKA. Peaurvos3Hsle BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxoacTBO 4enoBeKa C JKUBOTHBIMU. CHCTEMaTHYECKOE IIOJIOKEHHE 4eJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPAaBHUTEIBHO-MOP(OIOTHYECKHE,
sMOpuoIoruYecKue, (PU3HO0IOro-0MOXUMHYECKHe, MoBeAeHYecKkne. OTaHuYus YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0KI€HHE U KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE I'OJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIBHOW CHUCTEMBI.

HBwxynme cuiasl  (pakTopbl)  aHTpONOreHe3a: OWOJIOTMYECKHE,  COLUANbHBIC.
CootHorieHre OMOJOTHYECKUX M COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaIMU aHTpoOIIOreHe3a. PanHne yenoBekooOpas3Hble 00e3bsHBI (TIPOKOHCYIIHI)
U paHHHE TOHTUbI — O0IIUE MPEeIKH YeTI0BEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPaIONUTEKUA —
JIBYHOTME MPEIKU JIIoAc. YeloBeK yMellbli, IEepBblE€ M3rOTOBICHHUS Opynuil Tpyna. YenoBek
MPSMOXOJISAIIMN M TEPBBIA BBIXOJ JIFOAeH 3a mpenensl Adpuku. UenoBek renneab0eprckuii —
001K TPeOK HeaHAePTaIbLCKOrO YEJIOBEKa U YEJIOBEKa pa3yMHOTr0. YenoBeK HeaH1epTalbCKUn
KaK BUJI JIIOJEH XOJOJHOTO KJIMMarta. YemoBeK pa3yMHbI COBPEMEHHOTO THIA, JEHHCOBCKUU
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneorenernka u nmajaeoreHOMHUKA.

DBOJNIOIUS COBPEMEHHOIO 4YeloBeKa. EcTecTBEHHBbI OTOOp B MOMYJSAIUSAX YEIOBEKA.
MyTanuoHHbIH nporece U noauMopdusm. [lomyasuoHHbIe BOIHBI, Apeii() reHOB, MUTPAIU U
«a(dexT ocHoBaTeNA» B MOMYISAUAX COBPEMEHHOT'O YETIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bosbiiue pacel: eBponeouHas (eBpasuiickas),
aBCTPAJIO-HErPOMIHAs (PKBAaTOpPHAIbHASA), MOHTOJIONAHAS (a3UMaTCKO-aMepHKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YeloBeKa II0 IulaHere. EaMHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOIeHHOCT,  ueloBeKa K  pa3HbIM  yCIOBUSM
OKpyKaromien cpensl. Bamsaue reorpaduyeckoit cpeapl U npeiida reHoB Ha MOpQOIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexaucuurnianHapabsie  MeToAbl B (u3MyecKkod (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOINOJIOTUS M MAaJCOAHTPONOJIOTHSI  YEJIOBEUECKUX  MOMYJISLUH.
buoconuanpHple  HMCCIENOBaHWUS  NPUPOJABI  4enoBeka.  MccinepoBaHue — KODBOJIFOLUHU
OMOJIOTHYECKOT0 M COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

Hoprpersr: Y. Jdapsun, JI. Jluku, A. 4. Porunckuit, M. M. I'epacumos.

Tabmuubl 1 cxeMbl: «MeToasl  aHTpomosiorun», «[OJIOBHOW MO3r  YeloBeKay,
«UYenoBekooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa M CKeleT IIMMIIaH3e», «PymumMeHTHl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aHTPONOreHe3a», «IJBOJIOIUOHHOE [JPEBO YEIOBEKaY,
«ABcTpanonurek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heannepranbip», «KpomanboHIb, «lIpenkn denmoBekay», «IDTambl 3BOJIOLUU YEIOBEKAY,
«Pacsl yenoBekay.

O60opyoBaHKE: MYJISKA OKAMEHEJIOCTEeH, MPEeIMETOB MaTepruaibHONU KYJIbTYphl MPEIKOB
yejoBeKa, penpoaykuuu (pororpaduu) KapTuH ¢ MHQOIOrHMYEeCKMMH U OHOIeHCKUMU
CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YeNIOBEKa,
CKEJIET YEJIOBEKa, MOJEIb Yepela 4YelOBeKa M 4epelna IIUMIIaH3€, MOJEIb KUCTH 4YeIOBEKa U
KHMCTH IIAMIIaH3€, MOJIETIN TOPCA IPEIKOB YEJIOBEKa.

JlaGopaTtopuass pa6ora «/I3yuyeHne OCOOCHHOCTEH CTpPOEHHsI CKelleTa 4YeJOBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IpakTuyeckasi padora «l3yuyeHue H5KOIOTMYECKUX aJanTalUuil YeIOBEKay.

Tema 6. DJxonormss — Hayka O B3aHMOOTHOIICHHUSIX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kalouen cpeaoi

3apoxaeHue W pa3BuUTHE OSKojormu B Tpyaax A. ['ymbonbara, K. @.Pymse, H.
A. CesepuioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl n 3agaum skonoruu. CBsizb
HKOJIOTUHU C IPYTUMU HayKaMH.
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Metonst sxonoruu. [loneBsie HAOMIOACHUS. DKCIEPUMEHTHI B YKOJIOTHH: MPUPOIHBIC U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CpeJlbl: JIOKaIbHBIMH,
PETHOHANIBHBIN U TII00ATBHBIH.

3Ha4YeHHE SKOJIOTMYECKUX 3HAHMM JJIs YEJIOBEKAa. DKOJOTMYECKOE MHUPOBO33PEHHE Kak
OCHOBAa CBf3€H 4eJOBEUeCTBA C MNpuUponoi. POpPMHUpPOBAHHUE DKOJOTHYECKOW KYJIbTYypbl M
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[optpetsr: A. I'ymboasar, K. @. Pynse, H. A. CeseproB, DO. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabauiet u cxembl: «Paznensl skonorun», «MeTonbl 3koaorun», «Cxema MOHUTOPHHTA
OKpYKaIOIIEH CpebD».

JlaGopaTopHas padora «/3ydeHne METO0B SKOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTAHUS

Okonorndyeckue (akTopel W 3aKOHOMEpHOCTHM UX JaeiictBus. Knaccudukanms
9KOJIOTHYECKUX  (akTopoB:  abuoTHueckue, OWOTHYECKHE, AaHTpomoreHHelie.  OOmue
3aKOHOMEPHOCTH JEUCTBHs dKoyorudeckux (akropos. IlpaBuno mmaumyma (K. Hlnpenrens,
1O. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTECHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue GpakTopsl. CBET Kak 3KOJOTHUECKUi pakTop. JlelicTBUE pa3HBIX Y4aCTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYNIbl PACTEHUW U JKUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CUrHaibHas pojb cBeTa. @oTonepuoiu3m.

Temmepatypa kak skonoruyeckuil Qaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToikunoTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak 3xonoruyeckuit Qaxrtop. IIpucnocobnenuss pacTeHU K MOAIEPKAHUIO
BojHOTO Oananca. Kiaccupukanms pacTeHHid TO OTHOIICHHWIO K Boje. [IpucmocobieHust
JKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs, INTyOWHHAas
NOJNOYBEHHAs, BHYTpHOpraHU3MeHHas. DPU3MKO-XMMHUYECKHE OCOOEHHOCTU cpel OOuTaHus
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckue putmbel. BremHne u BHyTpeHHME pUTMBI. CyTOYHBIE U TOAWYHBIE
putMblL. [Tprcnoco61eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUH JKU3HU.

XKuznennsie ¢popmbl opranu3moB. [lonsTue o xuzHeHHON (hopme. JKu3HeHHBIE (OPMBI
pacTeHMii: JaepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJETHHME TpaBbl, OJHOJIETHHE TpPaBBhI.
KuzneHusle (GOpPMBI KUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buornueckne ¢dakropel. Buapl OnOTHYECKMX  B3aUMOJCHCTBHN: KOHKYpEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMsl. [lapazutusm, koonepanus, MyTyajln3M, KOMMEHCATU3M
(KBapTUPAaHTCTBO,  HaxJieOHHW4ecTBO). Herpoduueckne  B3aMMOAEHUCTBHS  (TONHUYECKHE,
dbopuueckue, (adpuyeckue). 3HadyeHHE OWOTHYECKUX B3aWMOJCHCTBUN I CYIECTBOBAHMS
OpPraHu3MoOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JdemMoHcTpanuun

Tabnuiel u cxembl: «Konoruyeckue (Hakropel», «CBETOBOW CHEKTP», «DKOJOTHUECKUE
TPYNIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», «TeMIOKpOBHBIE JKUBOTHBIEY, «XO0JIOHOKPOBHbBIE
KHUBOTHBIE», «DU3HONOTHYECKHE aJanTaluu KUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonoruyeckue putMmb», «KnusHenusie Gpopmbl pacTeHuity, « KuzHeHHble GOPMBbI )KUBOTHBIXY,
«OKocHCTEMA IUPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOrO Jiecay, «llemm nutaHus»,
«XumanaectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanmzmy.

Ob6opynoBanue: repbapuu pacTeHUl M >KUBOTHBIX, MPUCIOCOOJEHHBIX K BIHSHUIO
Pa3IUYHBIX  DKOJIOTHYECKUX  (PakToOpoB, TepOapwul  CBETOMIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHETIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIC
pacteHus, repOapuM M KOJUIEKIHUU TEIUJIOIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHHi, uyyena MNTUIl WU 3Beped, repOdapuu pacTeHMH, OTHOCSIIUXCS K rurpoduram,
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kcepoduram, me3oduTaM, KOMHATHBIC PACTEHHS MJAHHBIX TPYI, KOJUICKIIMH >KHBOTHBIX,
OoOWTAIONIMX B pa3HbIX cpefax, repOapuu M KOJUIEKIIMH PACTEHUN U KMBOTHBIX, 00JaarOIIUX
YepTaMu TIPUCIIOCOOJICHHOCTH K CE30HHBIM WM3MEHEHHUSM YCIOBUH JKHU3HH, TrepOapuu u
KOJUICKIIUM PACTEHUH W >KUBOTHBIX PA3JIMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIHMH >KMBOTHBIX,
YYaCTBYIOIIMX B Pa3JIMYHBIX OMOTHUYECKUX B3aUMOJACHCTBUSX.

JlabopaTopnasi pabora «BrIsiBiIeHe MPUCTIOCOOIECHUI OPraHu3MOB K BIUSHUIO CBETa.

JlaGopaTtopHnass pa6ora «BbIABICHHE TNPUCTIOCOONCHUN OpPraHU3MOB K  BIIHSIHUIO
TEMIEPATYPbI».

JlaGopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTH PACTECHMH W3 pa3HBIX MeCT
o0UTaHUSY.

Tema 8. JkoJiorusi BUA0B U NMOILYJIS U

DKOJOTUYECKHE XapaKTePUCTHKH MOMysiiuu. [lomymsiiust kak Ouosiornyeckasi cucremMa.
Pone HeomHOpomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTMH BHIOB B
(GhopMHUPOBAHUH MPOCTPAHCTBEHHOM CTPYKTYPHI oMy siiinii. OCHOBHBIE TTOKA3aTENIN MOMYJISIINH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas U IOJOBas CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHU.

DKoJiornyeckas CTpykTypa nonyssiud. OueHKa YHCIEHHOCTH monyidauuu. JluHamuka
MOMYJISIUUU U €€ peryyisiuusa. buoTuueckuii moTeHuran nonyysinuu. MoaennpoBaHue TMHAMUKA
nonyisiuud. Kpusble poctra uyucinenHoctu nonyisuuu. Kpusbele BbDKHMBaHMS. Perymsus
YUCIICHHOCTH TIOMYJISIIHA: POJb (PAaKTOPOB, 3aBUCSIIMX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTerud BUoB (r- u K-ctparerun).

[lonsiTue 00 »sKosornyeckol Humie Bujaa. Mectoobutanue. MHOroMepHass MOJEIb
skosiornyeckot Humu Jx.M. Xarunncona. Pazmepsl skosiorndeckoid Humu. [loreHuansHas u
peau30BaHHAs HUILLIH.

Bun xak cucrema monynauuii. Apeansl BUIOB. BHUIBI M UMX KU3HEHHBIE CTpaTErHH.
DKOIOTrMYECKUE DKBUBAJIEHTEI.

3aKOHOMEPHOCTH TOBEACHUS W MHUIpPalUid JKUBOTHBIX. bHOJOrnyeckue WHBA3UU
Yy>KEPOJIHBIX BUJIOB.

JdemoncTpanuu
[optper: Ix. . XaT4nHCOH.
Tabnuiel u CXEMBI: «IKOJIOTUYECKUE XapaKTEPUCTUKU MOIYJISILIANY,

«IIpocTpaHCTBEHHAss CTPYKTypa MONyasiun», «Bo3pacTHble NUpaMUABl  MOMYJSIIAN,
«CKOpOCTh  3aceneHuss T[OBEPXHOCTH 3€MJIM  pa3du4yHbIMM  OpraHusMamu», «Mojaenb
skoJsiorndyeckord Hummu Jx. M. XaTunHconay.

O6opynoBanue: repOapuu pacCTeHU, KOIIEKINN )KUBOTHBIX.

JladopaTopnasi padota «[IpucrnocoOneHust ceMsH paCTeHUN K pacCEeICHUIO».

Tema 9. Jkosiorust cood1IECTB. IKOJOTHIECCKHE CUCTEMBbI.

CooOrmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBsi3M MeXAy OpraHM3MamH B
OuorieHo3e.

Okocuctema kak oOTkpeiTasgs cuctema (A. [Dx. Tencnu). DyHKIIMOHANBHBIE OJIOKU
OpraHU3MOB B 3KOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. AGuorndeckue OOk dKocucTeM. [10UBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUH B DKOCUCTEME.

OcHOBHBIE TIOKa3aTeld »dKocHCTeMbl. buomacca u mpoayKuus. IKOJOTUYECKHE
nmupamMuJabl YUCECII, OnoMacchl 1 OHECPTHUHU.

Lunamuxa 9KOCUCTEM. Kamacmpodghuueckue nepecmpouKu.
@nyxmyayuu. HampaBiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuunbie u
BTOPHUYHBIC CYKIECCCMU W HX MNPUYNHBI. AHTpOHOFeHHbIe BO3,Z[€ﬁCTBPI$I Ha CYKICCCHUHU.
KnumakcHoe coobmectBo. buopa3znooOpasue M MOJHOTAa KPYyroBOpOTa BELIECTB — OCHOBA
YCTOWYHBOCTH COOOIIIECTB.
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[Ipuponnble dKOCUCTEMBI. JKOcUucmembl 03€p U peK. IKocucmemvl MOpeli U OKeaHO8.
DKocucmemvl myHOp, 1ecos, cmenetl, Ny CmMvlHb.

AHTpPOIIOT€HHbIE 3KOCUCTEMBI. Arposkocuctema. ArponeHos. Paznmnuus wmexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas ¢uopa u dayHa.
CunanTponuzanus ropojackoi ¢ayHbl. buosornueckoe ¥ XO34iCTBEHHOE 3HAUYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBUN  OpraHM3MOB B
aKocucTeMax. Pons kackaonoco spgexma u 6udos-30uduxamopos (Kiouesvix 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHoc dHEPruM UM  BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTH OpPraHU3MOB, IOMYJALMHA M DOKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3/AEHCTBUM.

Mexanusmbl  8030elicmeus  3a2pA3HeHUll  pA3HbLIX MUN08 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOB8bl IKOJI02UYECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0russ MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu

[optpert: A. [Ix. Tencnu.

Tabauiet u cxembl: «CTPYyKTypa OMOILIEH03a», « IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jeca», «DyHKIMOHAIbHBIE TPYHIbl OPraHU3MOB B HSKOCHUCTEMEY,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mwmTaHWs (macTOMINHASA, JIETPUTHAS)Y,
«DKoyornyecKas MUpaMuIa Yucemn», « IKoJoruueckasi nupammuaa OuoMacchl», « IKOIOrHIecKast
nupamuja sHeprumy», «OOpasoBanue Oosnorta», «llepBuunas cykueccusi», «BoccraHoBieHue
Jeca Toclie moXxapa», «IKoCUcTeMa 03epa», «ArporeHos», «KpyroBopoT BeHIECTB U TOTOK
SHEPTUU B arporieHo3ey, «[Ipumepsr ypOoskocucTem».

Ob6opynoBanue: repbapuy pacTeHUi, KOJUIEKIIMM HACEKOMBIX, dydesa HTHIl U 3BEpeH,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

IpakTnueckas padora «/3yyeHue u onucanue ypOo3KOCHCTEMBI».

JladopaTopuasi padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJIEHUCTOHOTUX
B Pa3HBIX YKOCUCTEMAX).

IKCKypeus «IKCKypcHs B TUIIUYHBIA OMOTeoneHo3 (B AyOpaBy, Oepe3HsIK, €lIbHHK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCHCTEMY (Ha M0JIE WK B TEIUIMYHOE XO03SIICTBO)».

Tema 10. Buocdepa — rinodanbHast IkocucTeMa

buocdepa — obuiennanerapHas o0ojouka 3emid, Ie CYLIECTBYeT WM CYIIeCTBOBaja
KU3HB. PazBuTHe npencrapienuii o 6nocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepnajackoro o
6uocdepe. O6mactu 6nocdeps! u e€ cocras. JKupoe BeniecTBo Onocheps! 1 ero GyHKIUH.

3aKOHOMEPHOCTHU CymiecTBOBaHMs Ouocheprl. OcobeHHoCcTH OMochephl Kak rio0ambHOM
skocucTeMmbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemects U
OroreoxMMHYecKe HUKIBI (yriieposa, a3ota). PUTmMuuHoCTh siBeHU B Onocdepe.

3onanbHOCTh OMochepsl. [TonsTre o 6nome. OCHOBHBIE OMOMBI CYIIU: TYHIpPa, XBOWHBIE
jeca, CMEUIaHHbIE W IMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBAaHHBI, ITYCTHIHH, TPOIIMUYECKHUE Jieca,
BBICOKOTOpBs. Kitumar, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYILIH.

CtpykTypa W (QYHKIUS OJKHUBBIX CHCTEM, OIICHKAa WX PECYpCHOTO TOTCHIMANa W
O6rochepHbIX PYHKIUI.

JdemMoHcTpanuun

Hoptpetsl: B. U. Bepuanckuii, 3. 3tocc.

Tabmuibl u cxemsl: «I'eochepsr 3emmany», «Kpyroopot azora B mpupojae», «Kpyrosopot
yriepojaa B mpupoje», «KpyroBopor kuciopoaa B npupozae», «KpyroBopot BoJsl B IPUPOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumdeckue mosica 3emum», «Tynapay, «Taiiray,
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«CMmemannbii  secy, «llupokonuctBenubit secy», «Ctenb», «CaBanHHa», «llycTbiHY,
«Tponuueckuii jiecy.
Ob6opynoBanue: repdbapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YestoBek M OKpykaomias cpeaa

DKoJIoTHYecKHe KpU3UChl M UX IpU4YUHBL. Bo3nelictBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsisHeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenune nousel. OxpaHa OYBEHHBIX pecypcoB. M3MeHeHHne KimMara.

AHTpOIIOTEHHOE BO3JICHCTBME HAa pPACTUTEIbHBIM M JKUBOTHBIH Mup. OxpaHa
PacTUTEIBHOTO U )KMBOTHOTO MHpa. OCHOBHBIE NPUHLMIIBI OXPAaHbl NPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojubie Teppuropun (OOIIT). boranuyeckue caabl U 300JI0THYECKUE
HIapKHy.

OcCHOBHBIE ITPUHLMIIBI YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA U IPUPOIbl. PanionanbHoe
OPUPOJIONIONIB30BAHUE M COXpaHEHHe Ouosoruueckoro pasHooOpasus 3emin. OOumue
3aKOHOMEPHOCTH INI00ATBHBIX SKOJIOIMUECKUX KpU3HCcOB. OCOOEHHOCTH COBPEMEHHOI0 Kpu3nca
U €r0 BEPOSTHBIC NIOCIEACTBHSI.

Pa3Butue METO/I0B MOHHUTOPHHIA pa3BUTHSA OMACHBIX TE€XHOT'€HHBIX
npoueccos. CucmemHule Uccne008ans. nepexooa K pecypcocbepezaroweli u
KOHKYPEHmMOChOCcoOHot  3Hepeemuxe. buonozuueckoe  pasnoobpasue  u  6uopecypcoi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaiowjue O00CmMyn K uHngopmayuu no
COCMOANUI0  OMOENbHbIX 6U008 U dKocucmem. OCHO8bl SKOpeaburumayuu SKOCUCEM U
cnoco606 6opvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKUx u Ha3eMHbIX IKOCUCTIEM.

JdemMoHcTpanuu

Tabmuuel W cxemsl: «3arps3HeHre arMocdepbl», «3arps3HeHue ruapocgeps,
«3arpsisHeHne  TouBbl», «llapHMKOBBI 3 dexT», «Ocobo oxpaHsIeMble MPHUPOTHBIC
TeppuTOpUN», «MOAEnn yIpasisieMOro MUPay.

O6opynoanue: ¢hotorpaduu oxpaHsieMbIX pacTeHHUI U KUBOTHBIX KpacHoit kauru Poccutickoi
®enepanun, KpacHol KHUIM peruoHa.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOUTUMHUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPaMMbl IO OMOJIOTUU BbIIEICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAaHUE OOYYaIOUIMMHCS  POCCHHCKOM  Ipa)IaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIbHOCTH u
CaMOOIIPEICIICHUIO, Haauvue Momueayuu X 00yu4eHuto OuoIsIOTHY, YeneHanpasieHHoe
paszéumue BHYTPEHHUX yOEXKIEHUHN JTMYHOCTH HA OCHOBE KJIFOYEBBIX [IEHHOCTEH U NCTOPUYECKUX
TpaauUUi pa3BUTUS OHOJOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUAIOLINXCS
PYKOBOJICTBOBATbCSI B  CBOEM  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTAHOBKAMH,
IPUCYIIMMU CHCTEME OMOJIOTMUECKOT0 00pa3OBaHUsl, Haluuue Npasoco3Hanus SKOJIOTHYECKON
KYJIBTYPBI, CHOCOOHOCIU CMA8UMb TIETTN U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTrpaMMbl IO OMOJIOIMH AOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUCCKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHSATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHMS U CaMOpPa3BUTHsI, Pa3BUTUA BHYTPEHHEW IMO3UIMU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyAa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
yBaXXEHHUsA, OEpeKHOr0  OTHOWICHHMS] K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIHUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIn4HOCTHBIE PE3ybTAThl OCBOEHUS yueOHOTro npeaMera «bruonorus» A0IKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTb OOYYarOLIMXCs PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMENA JINYHOCTH, CHCTEMOM LEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paclIMpeHne >KM3HEHHOIO ONBITA M OIbITa ACATENIBHOCTH B IIPOLECCE peaju3alii OCHOBHBIX
HaIlpaBJE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCcKOro BOCIIMTAHMSA:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMK OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB M OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITENFHOCTHU MIPH CO3/IaHUHU YIEOHBIX MMPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMPENAENATh COOCTBEHHYIO TO3MLHUIO 110 OTHOIIEHUIO K SIBJICHUAM
COBPEMEHHOM KU3HU U O0BSICHSATH €€;

YMEHHE VYUYUTHIBATH B CBOUX JICHCTBUSAX HEOOXOAWMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOEKIECHUSAMH, KYyJbTYPHBIMU IIEHHOCTSIMUA U COIHAIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOIO BBIMOJIHEHMS Y4EOHBIX,
[03HABATEJIbHBIX W MCCIENOBATEIbCKUX 3a/1a4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKAHNUS;

TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

c(hOPMUPOBAHHOCTh POCCUNUCKOMN TPasKIAaHCKOW WACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH mepen PoauHoON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOIIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;
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[[EHHOCTHOE OTHOIIEHWE K TPHUPOJHOMY HACIEAUI0 U TaMSITHHKAM TMPUPOIBL,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBIIGHHE U PA3BUTHUE
OHMoJ0ruY, MOHUMAaHMS 3HAU€HUs1 OMOJIOTHH B IIO3HAHUN 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBA;

uneitHas  yOeXAEHHOCTb, TOTOBHOCTb K CiIyXeHuto u 3amuTe OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPO/1a;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUICHHE K CBOMM POJUTENSAM, CO3/aHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPHHSTHS IIEHHOCTCH CEeMEWHOH XKM3HU B COOTBETCTBUHU C TPAJAHUIHUSIMHU HAPOJIOB
Poccum;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHHE IPOSBISATH
KayecTBa TBOPUECKON JIMUYHOCTH;

5) pusnueckoro  BocHHUTAHUs, (OPMHUPOBAHHMA  KYJIbTYPbl  310pPOBbSI M
IMOLUMOHAIBLHOTO 0JIArONOJTyYusl:

MMOHMMAaHUE U pealih3alus 3J0pOBOro u 0e30MmacHoro odpasa Kku3Hu (310pOBOE MUTAHUE,
coOIOZIeHNe TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perymsipHass (uU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAHWE I[IEHHOCTH TPaBWJI WHIUBUIYaTbHOTO W KOJUIGKTHBHOTO O€30TacHOro
MOBE/ICHHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHWE TOCIICJICTBUI W HEMPHSITHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS ATKOTOJS,
HApKOTUKOB, KYPEHHUS);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

FOTOBHOCTh K  aKTUBHOM  JEATEIbHOCTH  TEXHOJOTMYECKOM W COUHUAIBHOMN
HAIPaBIEHHOCTH, CMOCOOHOCTh WHHUIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO BBIMOJIHATH
TaKyIo JCSITeILHOCTD;

MHTEpEC K paznuvHbM chepam mpodeccrnoHaNbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu 1 peaTn30BbhIBaTh COOCTBEHHBIEC JKM3HEHHBIE TUIAHBI;

TOTOBHOCTh U CITIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUU BCEH
KHU3HU;

7) 3K0JI0rHYecKOro BOCIIMTAHUS:

AKOJIOTUYECKH TI€JIECO00pa3HOE OTHOIICHHUE K MPUPO/IC KaK UCTOUYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYILIECTBOBAHMS;

TOBBIIICHUE YPOBHS IKOJIOTHYECKOW KYIbTYPHI: MPHOOPETEHUE ONBITA TUIAHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXHBIX IMOCIIEICTBUN JJII OKPYKAIOIIEH CPEJIbl;

OCO3HaHUE TJI00ATILHOTO XapaKkTepa KOJIOTHIECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH MCIOIB30BATh MPUOOPETaeMbIe TIPY U3YICHUH OMOTIOTHH 3HAHUS U YMEHHUS
IIPH PEIICHUU TPOOJIeM, CBS3aHHBIX C PAMOHAIBHBIM IMPHUPOIOIOIE30BaHNEM (COOIIOICHUE
MpaBUJI TIOBEJICHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);
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AKTUBHOE HENPUATUE ACHUCTBUH, MPUHOCALIMX BPEH OKPYKAKOLIEH MPUPOIHON cCpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE KOJIOTMYECKHUE MOCIEACTBHS MPEANPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIMYUE€ PA3BUTOrO DKOJIOTMYECKOIO MBIIUICHMS, JKOJOTHYECKON KYJbTYpBI, OIIBITA
JIEATEIbHOCTH  JKOJOTMYECKOM HANpPABICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIBHOM, KOMMYHUKATHBHOM M COLMAIBHOM IPAaKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTH dKOJIOTHUECKONW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTE MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEpLICHCTBOBAHNE  A3BIKOBOM W YHUTATEIBCKOM  KYJIBTYpbl KaK  CpPEICTBa
B3aUMOJICUCTBUS MEXKY JIOIbMH U ITIO3HAHMS MUPA;

MOHUMaHHe crenupUKd OMOJIOTHU KaK HayKd, OCO3HaHHs €€ poiu B (OPMHUPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3aHNN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIeM
MHUpEe KaKk O €IUHCTBE NpPUPOAbI, YelIOBEeKa U OoOlecTBa, B MO3HAHUU IPHUPOJTHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPAHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUIsl COBPEMEHHOM LIMBMIIM3ALUU: 0OecreueHus
HOBOT'O YpPOBHSI Pa3BUTHSl MEIULIMHBI, CO3AAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewaTh pecypcHble MpoOIeMbl pa3BUTHs YEJIOBEUECTBA, IIOUCKA MyTeH BbIX0/a U3 II100aIbHBIX
HKOJIOTMYECKUX NIPOoOJIeM U oOecreueHus nepexoia K ycTOHUMBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B TOJYYEHUN OMOJIOTWYECKUX 3HAHUN B IEJISAX MOBBIMICHHS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00ydJarouxcs, popMuUpyeMoil pu U3y4eHUH OUOJIOTHH;

[IOHUMAaHHE CYLIHOCTH METOJOB IIO3HAHHUsA, MCIOJIb3YyEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS ISl aHajdu3a U OOBSICHEHMs SBIICHUUN
OKpPY’KAaIOIIEro MHpa M NPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh 0OOCHOBaHHbBIE
3aKJIIOYEHHUS. HAa OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUSA JUISl PELIEHUS
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHUE LIEHHOCTH HAYYHOM JAESITEIBHOCTH, TOTOBHOCTh OCYIIECTBISATH IPOEKTHYIO H
HCCIIEIOBATEIBCKYIO ACSITEIBHOCTh NHAUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENPEPHIBHOMY OOpa30oBaHHI0 M CamM0o00pa3oBaHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBMM C >KH3HEHHBIMHU
NOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHsI yueOHOro mpenmMera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHMPOBAHUS MMPOBO33PEHHS] OOYYAIOMIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOIECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClefoBaHue, HaONI0eHNe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIe
yueOHbIe JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00eCHeunBaOIIne
dbopmupoBaHre (PyHKIMOHAIBHON TPAMOTHOCTH M COILMATHHONW KOMIIETEHITUM OOYyYarOlTUXCS,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
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MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4YeOHbIC JEHCTBHS B IIO3HABATEIHLHOM U
COLIMAJIbHOM MPAKTHKE.

B pesymbraTe um3ydeHus OHMOJOrMH HAa YpPOBHE cpenHero oomiero oOpa3oBaHUs Y
oOyuaromierocsi OyayT chopmupoBaHbl MO3HABATEIbHBIE YHUBEpCAJbHbIE y4eOHbIE NEHCTBUS,
KOMMYHHKATHBHbIC YHHBEpCaJbHbIE Yy4eOHbIE IEHCTBUSA, PETrYISATUBHBIE YHHUBEPCAJIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHAS I€ATEIbHOCTD.

MeramnpeaMeTHble pe3ysbTaThl OCBOSGHHUSI MPOrpaMMbl CPEJHEro o0Inero odpa3zoBaHuUs
JIOJIKHBI OTpaXaTh:

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYITHPOBATh M aKTyaJIM3MPOBATH MPOOIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

HCIIOJIB30BATh HpI/I OCBOCHHUHU 3HaHI/II7I HpI/IéMI)I JIOTUYCCKOI'0O MBIIJICHUA (aHaJH/ISa,
CHUHTE3a, CpaBHEHMS, KiacCHU(pUKAIUMU, OOOOIICHHs), PaCKpPbIBATh CMBICT OHOJIOTHYECKUX
HNOHITUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKK, YCTAHABIMBATD CBSA3H C IPYTMMHU MTOHATHSIMH);

OTpeeATh e ACATSIBHOCTH, 3a7aBas IapaMeTpbl M KPHUTEPUU HX JOCTHXKCHHSI,
COOTHOCUTH pesyanaTm JACATCIIbPHOCTHU C IIOCTAaBJICHHBIMU LICIISAMMU,

HCIIO/Ib30BaTh OMOJOTUYECKUE TOHSITHS JUIsi OOBACHEHHS (DAKTOB W SIBICHHH KUBOK
HPUPOIBI,

CTPOUTH JIOTUYECKHE pacCyXIeHus (MHAYKTUBHBIC, NEAYKTUBHbBIC, MO aHAJOTHH),
BBISABJISATH 3aKOHOM€pHOCTI/I 158 HpOTHBOpGLII/IH B paCCManI/IBaCMI)IX SIBJICHUAX, q)OpMy.HI/IpOBaTI)
BBIBOJIbI U 3aKJIFOUEHUS;

HpI/IMeHﬂTB CXEMHO-MOJICJIbHBIC CpeI[CTBa JUUIA HpeIICTaBJICHI/IFI CYHIGCTBGHHBIX CBSI3€I71 u
OTHONICHUN B M3y4aeMbIX OMOJIOTUYECKHUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B pa3J'II/I‘~IHI)IX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pazpabareiBaTh IUIaH pelieHus npoOJemMbl C  Y4ETOM aHaluM3a HMEIOIUXCS
MaTepUalIbHBIX U HEMAaTEpUAILHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YIHTATOB LIEISM,
OIICHHUBATH pI/ICKI/I HOCJ'ICI[CTBI/IfI JCATCIIBHOCTH,

KOOPJIUHUPOBATh W BBIMONHATH PabOTy B YCJIOBHUSX pPEAlbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHSA:

BJIQJIETh HABbIKAMU Y4€OHO-UCCIIEI0BATEILCKOW U TTPOCKTHOM JeATEeIbHOCTH, HaBbIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOUCKY METOJIOB
pEIIeHHs TPAKTUYECKUX 3a]1a4, MPUMEHEHHUIO PA3IMIHBIX METOIOB TTO3HAHNS,

WCIIONb30BaTh Pa3jIUYHbIe BUIbBl JEATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYyAIUSX, B TOM YHCIIC MPHU
CO3aHUH YUEOHBIX U COI[HAIBHBIX TPOEKTOB;

(hopMHUpPOBaTh HAYYHBIN THI MBIIIJICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTUEH, KITFOYEBBIMHU
MOHSATUSMU U METOJAMU;

CTaBUTHh W (POPMYIHPOBATH COOCTBEHHBIE 3aJa4ll B 00pa30BATEIbHON IEATEIHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBSI3M W aKTYaJU3MpPOBATh 3ajady, BBIJIBUTATh
TUINOTE3y €€ peIlIeHUs, HaXOAUTh apPryMEHThl /Jid JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TMOJYYEHHbIE B XOJE€ pEHIeHUs 3aJaud pe3yJbTaTbl, KPUTUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIEHUBATH TPUOOPETEHHBIN OIIBIT;
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OCYILECTBIATH IIeJICHANPaBICHHBI MOUCK MEPEHOCa CPEICTB M CIIOCOOOB JIEHCTBUA B
po¢eCCHOHATIBHYIO Cpeay;

yMETh TMEPEHOCUTh 3HAHUS B I[IO3HABATEIBHYID M MPAKTUYECKYI0  00IacTH
KU3HEJCATECIIBHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTeH;

BBIIBUTaTh HOBBIE HWJCH, NPENIararb OPUTHMHAIbHBIE IIOAXOABI U PEIICHUs, CTaBUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(OpMaIuu (Tekcre yueOHOro mocodus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOIOTHYECKUX CIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBAaTh HH(POPMALUIO PA3IUYHBIX BHIOB U (opM
NPEJICTABICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCTb;

(dbopMyIHpOBaTh 3ampoChl M NPUMEHSTH pa3IMYHBIE METOJBI NPH IOUCKE U OTOOpe
Ouosornyeckoi nHGopMaIK, HEOOXOIUMOM JIJISl BHITIOJHEHUS YISOHBIX 3a/1a4;

MPUOOPETaTh OMBIT MCIOJIB30BaHUS WH(OPMANMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3JIUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJIBHYIO (OPMY TIPEACTABICHUS OWOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIUIIbI, PUCYHKHU U JIPYTOe);

HCIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CPEIACTBA MpU paboTe ¢ OHOIOrHYecKOn
uHpOpMaLKeii: TPUMEHITh XUMHYECKHE, (DU3MYECKHEe U MATEeMAaTUYCCKHE 3HAKHM M CHUMBOJIBI,
dopMmyiel, abOpeBUaTypy, HOMEHKIATYpPY, HCIIONB30BaTh M IMPEOOpPa30BBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATJISIHOCTH;

BIIQJICTh HABBIKAMU pACIO3HABAaHHWS W 3aIlUThl HWH(pOpMamwu, WHOOPMAIMOHHON
0€30MacHOCTH TNYHOCTH.

OBJ1ajieHHe YHUBEPCAILHLIMA KOMMYHHUKATHBHBIMH JI€i CTBHSMM:

1) o0omenne:

OCYHICCTBJIAAIT KOMMYHUKAIINHU BO BCEX C(bepax JKU3HH, aKTUBHO Y4aCTBOBAThH B JHUAJIOTC
WM JIMCKYCCHH TI0 CYIIECTBY 0OCYXIaeMOi TeMbl (YyMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3BIBATH
CYKACHUA OTHOCHUTCIIbHO BBINIOJIHCHUS HpeﬂﬂaraeMOﬁ 3ala4i, YUYWUTbIBATb HWHTCPCCHI U
COTJTACOBAHHOCTD TO3UIINI APYTUX YIACTHHUKOB JIHAJIOTa W JTUCKYCCHN);

pacrosHaBaTh HeBepOalbHBIE CPEICTBA OOINEHMS, MOHMMATh 3HAYEHHME COLMATBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHHSI KOH(QJIMKTHBIX CHUTYAIMi, YMETh CMATYaTh KOHQIUKTHI 1
BECTH [IEPETOBOPEL;

BJIAJIETh PA3JIMYHBIMH CIIOCOOaMH OOILIEHUS W B3aMMOJCHCTBUS, OHMMATh HAMEPEHHS
JIPYTUX JIFOJCH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
(OpMyYIIMPOBaThH CBOM BO3PaKEHUS,

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX
CpEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh U MCIIOIB30BaTh MPEUMYIIIECTBA KOMAaHAHON U MHIUBUIYaIbHON pabOTHI MpH
pelieHnn OMOJI0rHYecKol MpobdieMbl, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS MIPH pellICHUH y4eOHOM 3a1auu;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUN C YUETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJIOT0 UJ€Ha KOJUIEKTHBA,
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IIPUHUMATh LE€JIM COBMECTHOM JIEATENbHOCTH, OPraHU30BbIBaTb M KOOPIWHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHHIO: COCTaBIAThH IUIAH JEHUCTBUM, PAaclIpenciATh pOJU € Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOMH paboTHI;

OLIEHUBATh KauyeCTBO CBOET0O BKJIA/la U KaXKJIOT0 yYaCTHUKA KOMaH bl B OOLIUI pe3yapTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLICHUBATh MJEU C IO3MLUU HOBU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTHBHOE CTPATETUYECKOE IIOBEACHHE B PA3JINYHBIX CHUTYaLMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

Ogy1ajeHne YHMBEPCAJIbLHBIMHU PeryJsiTHBHBIMY 1eCTBUAMM:

1) camoopranmu3amnus:

UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs BBIABICHMS IPOOJIEM M MX pELIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JICUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYXKaIOIINX;

CaMOCTOSITENTFHO OCYILECTBIISATh TO3HABATEIBbHYIO JCSITEIbHOCTD, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3aJa4d B O0Opa30BATENbHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJIHO COCTAaBJISITh [UIAH PELIeHUs IPOOIEMbI C YUETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEATOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKHM y4eOHOTro NpeAMeTa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOW JPYIUIUH B pa3HBIX
00JacTsX 3HaHUH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHUTYallUsiIM, BHOCUTH KOPPEKTHBBI B JIESTEIBHOCTh, OLIEHHBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJICTh HABBIKAMU TTO3HABATEILHON PEIICKCHH KaK OCO3HAHHSI COBEPIIAEMBIX JICHCTBHIA
W MBICIIUTCIIbHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/IfI, HCIIO0JIB30BATh HpI/IéMBI peq)J'ICKCI/II/I
JUTSl OLICHKH CHTYaIllH, BHIOOpA BEPHOTO PELICHUS;

YMETb OLICHUBATb PUCKHU 1 CBOCBPEMCHHO NPUHUMATDb PCUICHUA 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX TIPU aHAIIU3€ PE3yIIbTaTOB JICSTEIBHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAIM3€E PE3yNIbTaTOB AEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO APYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenmerHbie pe3yibTaThl OCBOSHHS cojAepkaHHs ydeOHoro mpeamera «buonorus» Ha
yrIyoJI€HHOM YpOBHE OPUEHTUPOBAHBI Ha obecrieueHue PO UIHHOTO
oOyuenust oOyuatomuxcst Ouonoru. OHU BKJIIOYAIOT: crienuduyeckue s OMOJIOTHHM Hay4dHbIE
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3HAHMS, YMEHUS M CHOCOOBI JEHCTBUI IO OCBOCHUIO, MHTEPIPETALUU U TPeoOpa3OBaHUIO
3HaHWH, BUJIBI JEATEIBLHOCTH IO MOJIYYEHUIO HOBBIX 3HAHUW M UX NPUMEHEHHUIO B Pa3IMYHBIX
y4eOHbIX, a TakKe B peajlbHbIX JKM3HEHHBIX cHUTyauusx. llpenMerHbie pe3ynabTaThl
IIPEACTABIICHBI I10 FOaM U3yYEHHUS.

[Ipenmernsie  pe3ynbTaThl  OCBoeHHs ydeOHoro mpeamera «buonorus» B 10
KJlacce IOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B IMO3HAHUU 3aKOHOB MPHUPOABI U
peneHny mpodIeM parroHaIFHOTO IPUPOAONIOIB30BAHUS, O BKJIAI€ POCCUICKUX U 3apyO0eKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUH;

BJIQJICHUE CHUCTEMOW OHMOJOrMYecKMX 3HAHHHA, KOTOpas BKJIIOYAET: OCHOBOIOJIAraroline
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUSA (PKU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpEeryJIsILMsl, CaMOBOCIIPOU3BECHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas Teopus 1. IlIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHoctu T. Moprauna), yuenust (H. M. BaBunoBa — o nentpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOr0 MOKOJIEHUSI, pacLIeIIEHUs, YUCTOThl TaMeT, He3aBUCUMOTro HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX PSAOB B HacieICTBeHHOM wu3MeHunBoctd H. U. BaBuiioBa), HpUHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIa/ICHUE OCHOBHBIMU METOJaMU HAYYHOTO IMO3HAHHUSA, UCIIONb3yEeMbIX B OMOJOTHYECKIX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HA0III0ICHHIE, SKCTICPUMEHT);

YMEHUE BBIACIATh CYILIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK IIPOKApPUOT U DYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  )KU3HEAEATEIbHOCTH, MPOTEKAIOIIUX B OpPraHU3Max pPACTEHUH, KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTPO(PHOro TUIIOB MUTAHUS, (POTOCHUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeToreHe3a, SMOpPHOreHe3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
MHAMBUAYaJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOO0PA;

YMEHHE YCTaHaBJIMBAaTh B3aWMOCBSI3M MEXKAY OpTraHOMJIAMHU KJIETKH M UX (QYHKIMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKLUMAMHU, MEXKIY OpraHaMH M CUCTEMaMU OPTaHOB Y
pacTeHMi, >KMBOTHBIX M 4YeJIOBEKa M UX (QYHKIHUSAMH, MEXIy CHCTEMaMHU OPraHoB U HX
GyHKLIMAMH, MEXJy 3TalaMd OOMEHa BELIECTB, ATAalaMH KJIETOYHOIO LMKIA U KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd SMOPUOHAIBHOTO pa3BUTHS, TE€HOTUIIOM U (EHOTUIIOM,
(deHoTUnoM u (hakTopaMu cpebl OOUTAHHUS;

YMEHHE BBISBIATh OTIMYUTEIbHBIE MPU3HAKU >KUBBIX CHCTEM, B TOM YHCJE PACTEHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIMKY JUUISl I0Ka3aTeIbCTBA POACTBA OPraHU3MOB PAa3HbIX CUCTEMAaTUUYECKUX IPYIIII;

yMEHHE pemiarb OWOJIOrMYecKHe 3a/ladyM, BBISBIATH MPUUYMHHO-CIEACTBEHHbBIE CBS3H
MEXIY HUCCIeAYeMbIMH OWOJIOTHYECKUMHU TpOLlecCaMM U SIBICHUSMH, J€laTh BBIBOJBI U
MIPOTHO3bl HA OCHOBAHMH IOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBINOIHATH JTAOOpAaTOPHBIE U MpaKTUYECKHe padoThl, cOOMI0AaTh MpaBuUia IpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIIBUTaThb THUIIOTE3bl, IPOBEPSATh MX DSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 1eb UCCIeI0BaHus, aHATU3UPOBATh MTOJIyY€HHbIE PE3YJIbTAThI U JeNIaTh BbIBOJIbI,

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe Mo OMOJIOTHH, SKOJOTHUU H
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4HBIX OOMIECTB, M MYOJUYHO MPEACTaBIATh
MOJIy4YECHHBIE PE3Y/IbTAaThl HA YIEHUYECKUX KOH(DEPEHIIX;
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YMEHHE OIICHMBATh JTHYECKHE aCIEKThl COBPEMEHHBIX HCCICIOBAaHUI B 00JIacTH
OMOJOTMM W MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMpaBICHHOE
M3MEHEHUE TeHOMA U CO3JJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISTH OCO3HAHHBIN BBIOOP Oyayiel npodeccuoHaNbHON JesITeIbHOCTH
B o0OyiacTh OHOJIOTUH, MEIUIIMHBI, OMOTEXHOJOTHUHU, BETEPHUHAPUH, CEIIbCKOTO XO3S1CTBA,
MUIIEBONM IMPOMBIIICHHOCTH, YIIYOJATh TO3HABATEIbHBIM MHTEpEC, HalpaBICHHBI Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIICH TpodecCMu U MPOJOIIKCHHE OUOJOTHYECKOTO
00pa3oBaHMs B OPraHU3alUAX CPEIHEr0 MPOPECCUOHANIBHOIO U BBICIIET0 00pa30BaHHUS.

[Ipenmernsie  pe3ynbTaThl  OCBOoeHHUs ydeOHoro mpeamera «buonorms» B 11
KJlacce JOIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTHUH B CHCTEME €CTECTBCHHBIX HayK, B
bopMUPOBAHUN COBPEMEHHOW €CTEeCTBEHHO-HAyYHOH KapTUHBI MHpa, B TO3HAHWU 3aKOHOB
IOPUPOIBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
palMOHATIBHOTO MPUPOJIONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOIICHUS K
npupoje, oOIIEeCTBY, YEIOBEKY, O BKIAJE POCCHICKHX M 3apyOeKHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAHHA, KOTOpasi BKIIOYAET ONpPEICICHHS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHN (BUI,
sKocucTeMa, Ouocdepa), Owmonormdeckue Teopuu (dBomonnoHHas Teopust Y. JlapBuna,
CUHTEeTHUYEeCKas Teopusi sBoitouuu), yueHus (A. H. CeepuoBa — 0 myTAX M HampaBICHUSIX
sBommonun, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecust [[x. Xapau
u B. BaitnGepra, 3apoasimeBoro cxoactBa K. M. bapa), npaBuna (munumyma FO. JIuOuxa,
HKOJIOTMYECKOM MUpaMuabl S3HEPTUn ), runotessl (runotesa «mupa PHK» V. 'unbepra);

YMEHHUE BJaJeTh OCHOBHBIMM METOJaMH HAy4yHOIO I103HAHMS, MHCIOJIb3YEMBIMU B
OMOJIOTUYECKUX HCCIICAOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHUE, H3MEpeHHe,
HaOJr0IeHNe, YKCIIEPUMEHT), CIIOCO0aMU BBISBICHUS M OLIEHKHW aHTPONOTCHHBIX M3MEHEHUIl B
PUPOJIE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE TNPHU3HAKU: BHUJIOB, OMOTEOLEHO30B, SKOCHUCTEM U
O6uocepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO W Pa3pbIBAIOLIET0 €CTECTBEHHOro 0TOopa,
JIONATPUYECKOTO U CUMIIATPUUECKOTO BHI000pa30BaHMsl, BIUSHUS ABWKYIIMX CHJI HBOJIOLUH
Ha TeHO(OH]| MOIYJISAIUHN, TPUCTIOCOOTICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHuUs
HalpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTAHABJIMBATH B3AaMMOCBSI3M MEXAY MPOIECCaMHU HBOJIOIUH, JBHKYIIUMHU
CHJIaMH aHTPOIOIreHe3a, KOMIIOHEHTAaMH Pa3IMYHbIX YKOCUCTEM U MPUCHOCOOICHUSMHU K HUM
OpPTraHN3MOB;

YMEHHUE BBIABIATH OTJIMYUTEIbHbIE NPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh
BUJIOB K cCpene oOuTaHus, aO0MOTHYECKMX U OHOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBS3€i OpraHU3MOB B COOOIIECTBAX, aHTPOIOI€HHBIX U3MEHEHUI B 9KOCHCTEMax CBOEH
MECTHOCTH;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOIME APTyMEHTHI, OMOJIOTUYECKYI0 TEPMUHOIOTHIO
U CHUMBOJIMKY JJIsl JTOKAa3aTelIbCTBA POJICTBA OPTaHU3MOB PAa3HBIX CHCTEMATHYECKHX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTaHHUs, €IMHCTBA YEIOBEUYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHsI MHOTOOOpa3us BHJOB M JKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS TPUPOABI U
4eJI0BEYECTBA,;

YMEHHE peliath OMOJOTHYECKHE 3aJaud, BBIABISATH NPUYNHHO-CICIACTBEHHBIC CBSI3H
MEXIy HUCCIEAYEeMbIMH OWOJIOTHYECKUMHU NpOLecCaMM U SBICHUSAMM, JeNaTb BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX Pe3yJIbTaTOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE pabOThl, COONIONATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;
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YMEHHE BBIIBUTAaTh THIIOTE3bl, IMPOBEPSATh HMX OKCICPHUMEHTAIBHBIMU CpPEICTBAMH,
bopMyHpys 1eNb UCCIIeIOBAHNS, aHATM3UPOBATh OJTYYCHHBIC PE3YJIbTAThI U JICJIaTh BHIBOJIBI,

YMEHHUE YYacTBOBATh B Y4e€OHO-HCCIIENIOBATEIbCKONW paboTe Mo OMOIOTHH, SKOJIOTUU U
MEIUIMHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJIy4YECHHBIE PE3YyJIbTAThl HA YIEHUYECKUX KOH(EPEeHIUIX;

YMCHHE OIICHUBATh TUIOTE3bl M TEOPUH O MPOUCXOKIACHUU IKH3HM, 4YEJIOBEKa W
YeJOBEYECKHX pPAac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPEAOTBPALICHUS TII0OATBHBIX
W3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyayiiei npodeccnoHaaIbHON AeITeTbHOCTH
B o0macTh OWOJIOTHH, SKOJOTHH, NPUPOIONOIb30BAHUS, MEIAUIUHBI, OHOTEXHOJIOTHH,
IICHXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBA, MHUILEBOW MPOMBIIIJICHHOCTH, YTIYOIsTh
MIO3HABATENIBHBI WHTEPEC, HANpABICHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH
npodeccuu W TPOJODKCHHE OHMOJIOTHYecKOro o0pa3oBaHHMS B OpPraHM3AIMsIX CpPETHETO
npoeCCHOHATIBHOTO M BBICIIIET0 00pa30BaHusl.
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TEMATHYECKOE IINTAHHPOBAHUE

10 KJIACC
Ne HaunmenoBanue pas3znennos u KonnyecTBo yacos DNEeKTPOHHBIE
n/m TEM MPOTPaMMBbI Bcero | Kontpon | IlpakTtu | JlaGopar (mudpoBsIe)
bHBIE YECKUE | OpHBIC o0pazoBaTenbHbIC
paboThl | paboTHI | pabOTHI pecypcbl
1 buonorus xak Hayka 1 bubmumorexa [IOK
https://m.edsoo.ru
/7418886
2 JKuBbIe cucTeMbl 1 BX 2 bu6mmoreka [IOK
U3y4YCHUE https://m.edsoo.ru
/7418886
3 buonorus knerku 2 0.5 bubmmoreka [JOK
https://m.edsoo.ru
/7418886
4 XuMuyeckasi OpraHu3anus 10 1 bubnnorexa [JOK
KICTKH https://m.edsoo.ru
/7418886
5 Ctpoenue u GyHKINH 8 1 2 bubnnoreka [JOK
KJICTKH https://m.edsoo.ru
/7418886
6 OOMeEH BeIIecTB 9 1 bubmmoreka [JOK
[peBpallecHie SHEPIHH B https://m.edsoo.ru
KJICTKE /7418886
7 Hacnencresennas 9 0.5 bu6mmoreka [IOK
UHpOpMAIIHS U peaTn3anus https://m.edsoo.ru
e€ B KJIETKE /7418886
8 JKW3HEHHBIN ITUKIT KICTKHA 6 1 1 bu6mmoreka [IOK
https://m.edsoo.ru
/7418886
9 Crpoenue u pyHKIIUH 17 1.5 bubnuoreka [IOK
OpraHU3MOB https://m.edsoo.ru
/7418886
10 Pa3mHoxeHue u pazButue 8 1.5 bubnnorexka [JOK
OpraHW3MOB https://m.edsoo.ru
/7418886
11 I'enernka — Hayka o 2 1 0.5 bubnnoreka [JOK
HACJIEACTBEHHOCTH U https://m.edsoo.ru
W3MEHYMBOCTH OPTraHU3MOB /7418886
12 3aKOHOMEPHOCTH 10 1 bubnuorexa [IOK
HACJIEJICTBEHHOCTH https://m.edsoo.ru
/7418886
13 3aKOHOMEPHOCTH 6 1 bubmmoreka [JOK
W3MEHUYUBOCTH https://m.edsoo.ru
/7418886
14 I'eneTuka yenoBeka 3 1 0.5 bu6mmoreka [JOK
https://m.edsoo.ru
/7418886
15 Cenexkuusi OpraHu3MOB 4 1 bubnuotexa [JOK
https://m.edsoo.ru
/7418886
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16 buotexHonorus u 4 bub6mmoreka [IOK
CHHTETHYECKasi OMOJIOTHS https://m.edsoo.ru
/7418886
17 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB 100 4 9 25
[10 TTPOT'PAMME ’
11 KJIACC
Ne | HammeHnoBaHue pa3ieiioB U TeM KonnyecTBo yacos DNEeKTPOHHBIE
/1 MIPOTPaMMBI Bcer | Kontpo | IIpakTtu | Jlabopar (mdpoBsIe)
0 JbHBIC | YECKHE | OpHbBIC o0pazoBaTenbHbIC
paboThl | paboThI | PabOTHI pecypcbl
1 3apokJIeHUE U pa3BUTHE 4 bubmumoreka [IOK
HBOJIIOIHOHHBIX MPEICTABICHHIMA https://m.edsoo.ru
B OMOJIOTUH [7f41aa8c
2 MuUKpo3BOIIONUS U €8 14 |1 2 bu6mmoreka [IOK
PEe3yabTAThI https://m.edsoo.ru
[7f41aa8c
3 Maxpo3BorOIus u e 6 bubmmoreka [JOK
PE3yJIbTaThI https://m.edsoo.ru
[7f41aa8¢
4 [IpoucxoxaeHue u pasBuTue 15 |1 1.5 bubnnorexa [HOK
KU3HU Ha 3emiie https://m.edsoo.ru
[7f41aa8¢
5 [TpoucxoxaeHue yemoBeka — 10 1 bu6mmoreka [IOK
AHTPOTIOTeHE3 https://m.edsoo.ru
[7f41aa8c
6 DKOJIOTUsl — HayKa O 3 0.5 bubmmoreka [JOK
B3aMMOOTHOIIICHHUSX https://m.edsoo.ru
OpPraHu3MOB U [7f41aa8c
HAJOPTaHU3MEHHBIX CUCTEM C
OKpY>Karollen cperon
7 OpraHusmsl U cpefia 0OuTaHus 9 |1 1.5 bubnuoreka [IOK
https://m.edsoo.ru
[7f41aa8c
8 DKOJIOTHS BUJOB U TMOMYJISIITUI 9 0.5 bubnuotexa [JOK
https://m.edsoo.ru
[7f41aa8c
9 DKOJI0THs COOOIIECTB. 12 0.5 bu6mmoreka [JOK
DKOJIOTHYECKHE CHCTEMBI https://m.edsoo.ru
/7f41aa8c
10 | buocdepa — rimodanpHas 6 bubmmoreka [IOK
JKOCUCTEMA https://m.edsoo.ru
[7f41aa8c
11 | YenoBek u okpy:karomas cpena 6 bubnnorexka [JOK
https://m.edsoo.ru
[7f41aa8c
12 PesepBHoe Bpems 8 bubnuoreka [IOK
https://m.edsoo.ru
/7f41aa8c
OBUIEE KOJIMYECTBO YACOB I1O0 100 3 7 1
[TPOTPAMME
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IHOYPOYHOE INNTAHUPOBAHHUE

10 KJIACC
Jloma KosiuyecTBO 4acos
aT
I[a Hee If:;[;[:[e DJIeKTPOHHBI
u3y4 J\j‘g Tema ypoka 3?33 Kou | JIab | Ipa | jarer o%u:g:)p?zle
e | W0 ue n Tpo | opart | KTHY | ppope pasosare]b
a y4eOH B abH | opn | eckH | jenms HbIE pecypchbl
UKy Cero | wie | wre e
paé | pado | pado
OThbI ThbI ThI
Bbuonorus xak
KOMIUIEKCHAsl HayKa 1 415114@1140%1@1
4.09 1 | kaK 9acThb §1 Lh
: https://m.edso
COBPCMCHHOTO 0.ru/863d7744
oOmrecTBa
_bubnnorexa
JKuBEBIE CHUCTEMBI U X 1IOK
5.09 | 2 vora §2 https://m.edso
0.ru/863d78a2
VposHesas bubnunoreka
[TOK
7.09 3 | opranu3anus >KUBbIX 83 httos://m.edso
ps://m.
CHCTEM 0.ru/863d7c26
" _bubanoreka
CTOpUSI OTKPBITHUS U
[TOK
11.09 4 | U3y4yeHUS KIIETKH. §4 httos://m.edso
ps://m.
Knerounas Teopust 0.1u/863d7d98
MeTomst bubnmnoreka
. LOK
12.09 5 | MOJIEKYJISIPHOM U §5 httos://m.edso
o _u
KJIETOYHOH OMOJIOTUH 0.1u/863d7f1e
bubnmoreka
XHUMHUYECKHUH cOCTaB 1IOK
14.09 6 KJIETKH 36 https://m.edso
0.ru/863d809a
Opranunueckue bubinoreka
BEILIECTBA KICTKU — LHOK
18.09 ! oenku. CocrtaB u 37 https://m.edso
CTpoeHue OENKOB 0.ru/863d84fa
CBoiicTBa,
Kiaccuukanus u
GbyHKIIUN OEIKOB. Bubimoreka
JlaGopaTtopHnasi pabota LIOK
1909 8 Nel «OoHapy:kenue 38 0 https:/m.edso
0€JIKOB ¢ IOMOIILIO 0.ru/863d86c6
KavyeCcTBEHHbIX
peaxuuii
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Bbubnuoreka

Opranunueckue
[IOK
21.09 9 | BemecTBa KIIETKH — §9 httos://m.edso
YIICBOMbBI 0.ru/863d89d2
Opranuueckue Lubmiorexa
[IOK
25.09 | 10 | BemiecTBa KJIETKU — §10 .
https://m.edso
FHITART 0.ru/863d8d74
bubnunoreka
26.09 | 11 HyxknennoBbie 811 !!OK.
kucnorsl. [JHK u PHK https://m.edso
0.ru/863d8f9a
Jlaboparopuas pabora
Ne2 «HAccaenoBanue Bubnuoreka
HYKJIEHHOBBIX [IOK
28.09 | 12 1 i
KHCJIOT, BBIIECJI€HHbBIX https://m.edso
U3 KJIETOK PasjIHYHbIX 0.ru/863d9260
OPraHM3MOB»
CtpoeHue U QyHKIHH bubnnoreka
ATO®. [Ipyrue [IOK
210 | 13 §11 }
HYKJIIeo3uaTprdochaTs https://m.edso
(HT®) 0.ru/863d93h4
bubnuoreka
310 | 14 Bupycs! - HekieTouHas §45 QOK.
dbopMa XU3HU https://m.edso
0.ru/863d93b4
KonTponbnas pabota
510 | 15 Nel "Knerouns reopus. ]
XumMuyeckas
opraHu3arys KieTku"
bubnnoreka
Crpoenue § OK
9.10 | 16 | pykapuOTHUYECKOI §12 }
https://m.edso
KICTIH. 0.ru/863d9526
[lnazmarnueckas
MeMOpaHa, ee
CBOMCTBA. bubanoreka
JlaboparopHas paboTa [IOK
1010, 17 Ne3 «M3zyuenne 312 0 https://m.edso
NMpoieccoB 0.ru/863d974c
NUHOLUTO3A U
darounrtoza
Jlaboparopnas pabota
Ned «Dynxuun bubinoreka
1209 | 18 0MOJIOTHYeCKOM 1 QOK_
MeMOpaHbI https://m.edso
(mazmonus u 0.ru/863d974c
JIETIIIa3MOJTH3)»
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bubimoreka

1610 | 19 OnHoMeMOpaHHBIE §13 05 []OK_
OpPraHOU]Ibl KJIIETKH https://m.edso
0.ru/863d974c
bubnunoreka
1710 | 20 [ToryaBTOHOMHBIE §14 1101(.
OPraHOU/Ibl KIIETKH https://m.edso
0.ru/863d9a30
bubnmoTeka
1910 | 21 HememOpannsie §15 []OK'
OpraHOUIbl KJIIETKH https://m.edso
0.ru/863d9ba2
bubnuoreka
2310 | 22 Ctpoenue u GyHKIHH §16 IIOK.
anpa https://m.edso
0.ru/863d9d50
JlaboparopHas paboTa Bu6IHOTEKA
2410 | 23 Ne5 «M3y4yenue 1 !!OK.
Mopdosioruu https://m.edso
XpOMOCOM) 0.ru/863d9%efe
bubnuoreka
26.10 | 24 [Ipokapuoruueckas $16 [1OK.
KJIETKA https://m.edso
0.ru/863d9efe
CpaBHuTenbHas
XapaKTEePUCTUKA
kyeTok. [IpakTuueckas
7.11 | 25 | pabota Nel «M3yuenue ,
CTPOEHHUA KJIETOK
Pa3IHYHBIX
OPraHM3MOB»
JlaGopaTtopHnast pabota bubinoreka
Ne6 «Pa3mepbl Ki1eTOK [IOK
9.11 | 26 1 :
M BHYTPHUKJIETOYHBIX https://m.edso
CTPYKTYP» 0.ru/863da3c2
bubnuoreka
Knerounsie cTpykTyphl [IOK
1311 | 27 _
U uX QyHKIIUU https://m.edso
0.ru/863da53e
KonTponpHas padora
1411 | 28 | Ne2 "CtpoeHue u

¢pynkuun kaerkn"
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AccuMmianusa u

bubnuoreka

[TOK
16.11 | 29 | guccUuMUIALIUS — JIBE §17 httos://m.edso
CTOPOHBI MeTabOIU3MA —DFU /863dag9a
DepMeHTaTUBHBIN
XapaxkTep peakuun i
HNOJIMOTCKA
KJIETOYHOT'O Q_OK4
20.11 | 30 | meTaboau3Mma. §18 0,5 )
https://m.edso
JlaGopaTtopHnas pabota 0.ru/863da89%a
Ne7 «M3yuenune
padoThI KaTaJaa3bl»
bubmnnoreka
2111 | 31 ABTOTpOQHBIN THIT §19 M
oOMeHa BENIeCTB https://m.edso
0.ru/863dab7e
bubanoreka
[TOK
23.11 | 32 | doTocuHTE3 §19 httos-//m.edso
0.ru/863dab7e
XeMOCHHTES.
HpaKTI/IIIeCKaﬂ pa60Ta Buoauoreka
2711 | 33 Ne2 «CpaBHeHue §20 05 I ]OK'
TPOIECCOB https://m.edso
(l)OTOCI/IHTe3a nu 0.ru/863dab7e
XeMOCHHTE32)
AdpOoOHBIE OPTaHU3MBI. bubimoreka
2811 | 34 | 2TamH §21 HOR
SHEPreTUYECKOTO https://m.edso
obmMeHa 0.ru/863dae44
bubimoreka
3011 | 35 Peaknun Matpu4HOro §22 I ]OK.
CUHTE3a https://m.edso
0.ru/863db010
TpanckpunIus — bubmiorexa
N [TIOK
4.12 | 36 | MaTpUYHBIN CHHTE3 §22 .
K https://m.edso
PH 0.1u/863db010
bubnnoreka
512 | 37 Tpaucnsauus u eé€ §23 M
STaIbl https://m.edso
0.ru/863db16e
bubnnoreka
712 38 Perynsiiiust 0OMeHHBIX §24 [IOK
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