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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yue6uomy npeamery "buonorus" (nanee - OMoIOrHs) Ha YpOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnuu mnpernogaBaHus
yueOHoro mpeamMera «bruoJIOTHS» U OCHOBHBIX MOJOXKEHUN (enepanbHOi paboueit mporpaMMsl
BOCIIUTAHUSL.

VYueOnplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SBIISICTCS. OJIHUM W3 KOMIIOHEHTOB INpeIMETHON 001actu «EcTeCTBEHHO-HAYYHBIC TPEAMETHD.
Cornacao monoxkenussm PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3y4aeMble Ha
yriyOlnEHHOM YPOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanuu o0yqIeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX TPEAMETOB JIOJDKEH OBITh OPHEHTUPOBAH Ha MPHOPHUTETHOE PEIICHHE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 3a1ad, CBS3aHHBIX C MpodopueHTannein
oOyJarmuxcss W CTUMYJIHPOBAaHHWEM HHTEpeca K KOHKPETHOW OO0JIaCTHM Hay4HOTO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEAMIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O IeJU U 3a1a4ax
n3ydeHus yaeOHoro npeamera «bromorusy Ha yriayOon€HHOM ypOBHE, OMPEEIsieT 00s3aTeIhHOe
(MHBapMaHTHOE) MPEIMETHOE COJEpKaHHWe, €r0 CTPYKTYPHpPOBAHHE IO pasfeiiaM U TeMaMm,
pacripenielieHue 1Mo KjaccaM, peKOMEHIYeT IMOCIIe0BaTEIEHOCTh N3yICHUsT YUeOHOTO MaTepHaa
C Y4éTOM MEKIpPEAMETHBIX W BHYTPHIIPEJIMETHBIX CBsI3€H, JIOTHMKH YYeOHOTO Iporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs. B mporpamMme mo OHOJOTHM peaiM30BaH MPUHIIHIT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, KOJOTUYECKOTO MBIIIJICHHS], MPEACTABICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme mo
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TIaHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM
pedynbrataM o0O0ydeHus U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIbHOM
JEeSITEeIbHOCTH OOy4aloUIMXCcsl 1O OCBOEHHUIO COAEpkKaHHs OHOJOTrHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOusblii nmpeamer «buonorus» Ha ypoBHE cpeaHero ooimiero odpa3oBaHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJieHUE 3HAHUI
oOyyaromuxcs O JKMBOM TMPHPOJE, OCHOBAX MOJIEKYIAPHOM U KIETOYHOW Ouoioruwu,
SMOPHUOJIOTUHA U OMOJIOTUU PA3BUTHS, TEHETUKH, CEIEKIMH, OMOTEXHOJIOTUU, HBOJIOLMOHHOTO
yUEHUS U KOJIOTHUH.

Nzyuenue yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OpPUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaromuxcs K MOCIEIYIOMIEeMY IOJY4eHUI0 OMOIornyeckoro oOpa3oBaHUs B
By3aX U OpraHM3alusX cpelHero mpodeccuoHanbHoro oopasoBanus. OCHOBY €ro cojepKaHus
COCTaBJIIET CUCTeMa OHOJOrMYECKMX 3HAaHUHM, MOJTYYEHHBIX MPH H3YYEHHHM OOYyJaroLUMUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3AeioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 kinaccax 3T 3HaHUS MOJTy4aroT pa3BuTHe. Tak, pacIMPeHbl U yTrIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEeHUsX, KUBOTHBIX, rpubax, OaKTepHsX, OpraHu3Me YelIOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KHU3HH, JIOMOJHHUTENbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
MPUKIAJHOTO M MOMCKOBOTO XapaKTepa, KOTOPbIE MOKHO HCIOJIB30BaTh KaK OPUEHTUPBI JUIS



MOCJIEYIONIEr0 BeIOOpa mpodeccun. Bo3MokHa Takke MHTErpamnus OHOJIOTHUYECKUX 3HAHHWMA C
COOTBETCTBYIOLIMMH 3HAHUSMU, TTOJTYYCHHBIMU O0Y4aIOIUMUCS NPH U3YyYeHUU QUBNKU, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydeOHOMYy mnpenmery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOLHOHHBIA MOAXOAbl K M3ydeHHIO Ouonoruu. COriacHO WM, HM3Yyd4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pazHoOoOpa3us
mwia"etsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OuoJioruw,
SMOPHOIOTHN M OMOJIOTHU PAa3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcs Mo OOTaHWKE, 300J0THH, AHATOMUH,
¢usnonorun yenoseka. B 11 kmacce M3y4aroTcsi SBOIONMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yueHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB M MpaBW, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO! KapTUHBI MHpa, 3HAaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OMOIEHO03a, 3KOCHCTEMBI, O BbIAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX aCHEKTax
Ouonornyeckux 3HaHWM. J[ns pa3BuUTHS M MOJEp)KaHUSI MHTepeca oO0ydaromuxcsi K OMoJorun
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKAHUU MIPOrPAMMBI 110
OMOJIOTUH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
oOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YYEHBIX B pelIEHHE BaKHEUIINX
OMOJIOTHYECKUX U 9KOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIaJICHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
Pa3HOTO paHra U NMpHOOpeTeHne YMEHHUI HUCI0JIb30BaTh 3TU 3HaHUs B (OPMUPOBAHUU MHTEpECA
K ompeaenéHHoi o0mactu mpoecCHOHAIBHON NEATeIbHOCTH, CB3aHHOW C OWMOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTxeHue 1e u3ydeHus yueOHoro mpenmera «buonorus» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl  OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBIISIIOIIUX  COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKA, OPraHu3M, MOMYJISIUs, BH],
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAaHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMUS  JKUBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM U KIETOYHOU OMOJIOTHuH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJIEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTHH, TAJCOHTOJOTMH, OJKOJOTHMH); METOJaMH  CaMOCTOSITEIbHOTO  IMPOBEICHUS
OMOJIOTUYECKUX MCCIEOBAaHUN B Jaboparopud M B MpHpoje (HabmoAeHue, H3MepeHHe,
HKCTIIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZiIcHHEe OOYYalOUUMHCS YMEHMSIMU: CaMOCTOSITE€IbHO HAaXOJIUTh, aHAIN3UPOBATh U
UCTOJb30BaTh OMOJIOTMYECKYI0 HH(OPMALIHIO; TOJIb30BATHCS OMOJIOTHYECKON TepMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBATh CBS3b MEXKIY pa3BUTHEM OHOJOTHUM U  COLHMAIBHO-
HSKOHOMHYECKUMHU M SKOJIOTMYECKMMHU IpoOJieMaMM 4YeJIOBEYECTBA; OLEHHWBATH IOCIEACTBUS
CBOEH JIeATENPHOCTH 110 OTHOIIEHHIO K OKpY)Kalolled MNpUpOJHON cpenae, COOCTBEHHOMY
3I0POBBI0 W 3/IOPOBBIO  OKpPYXKAIOIIMX JIIOJIeH; OOOCHOBBIBATb M COOJIOAATH  MEpBI
npoQHUIaKTUKH MHPEKITMOHHBIX 3a00JeBaHM, MpaBuiIa MOBEICHUS B TPUPOJIE U OOECTICUeHUS



0€30MaCHOCTH COOCTBEHHOM KM3HEIACSITEIBHOCTH B YPE3BBIUANHBIX CHUTYalUAX MPHUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTb COBPEMEHHBbIC HaydHBIE OTKPBITHS B 00JacTu
OHOJIOTHH,

pa3BUTHE y 00YYaIOUINXCS MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce
3HAaKOMCTBA C BBLIAIOUIMMHCSA OTKPHITUAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMpIMi €10 MpoOJieMaMH, METOJOJIOTHEeH OMOJIOTHYECKOTO HUCCIEIOBaHMS, IMPOBEICHUS
OKCIIEPUMEHTAIBHBIX HCCIICJOBAHUH, pEIIeHUs OHMOJIOTUYECKUX 33a/1a4, MOJCITUPOBAHHS
OMOJIOTUYECKUX OOBEKTOB U TPOIIECCOB;

BOCIIMTaHUE Y OOy4aromMXCcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IEJIOM U K
OTHEeNbHBIM €€ OO0BbEeKTaM | SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEACHUS B IMPHPOJIC; MHTETPAIIMHA ECTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHne 00yJaroIIMMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(cobmroneHne mpaBWil MOBEACHUS B MPUPOJE, OXpaHbl BHUJIOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOIO 3J0POBbS M 3/I0POBBSl OKpYXKAIOUIUX JroAed (coOntoneHust mep
npoduIakTUKK  3a0oJieBaHHi, oOecrieueHre  O€30MAaCHOCTH  KU3HEACSTEIIBHOCTH B
Ype3BBIYaHBIX CHTYalUsX MPUPOJIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUI U YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JJaHME YCIOBHM Ui OCO3HAHHOTO BbIOOpa OOy4arOIIMMHCS WHIUBUAYAIbHON
0o0pa3oBaTeNIbHOM  TPaeKTOpUH, CHOCOOCTBYIOIIEH MOCHenyomeMy MnpopecCHOHATILHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBUU C WHIWBUAYAJIBHBIMA HHTEPECAMHU W TMOTPEOHOCTIMHU
peruoHa.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX HAa WM3YYCHHE OHMOJIOTMM Ha YrIIyOJIEHHOM YpPOBHE
cpennero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 waca (3 uaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTb6op oOpraHu3allMOHHBIX (OpM, METOOB H  CpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS C Y4ETOM CHELU(PHUKH €ro COACpkKaHHUsA M HalpaBIEHHOCTH Ha MPOJOJDKEHUE
OMOJIOTHYECKOTO 00pa30BaHUs B OPraHU3aIUAX CPEAHETO MPOQPECCHOHAIBHOTO W BBICIIETO
o0OpazoBaHwUsI.

OO0s3aTenbHBIM YCIOBHEM IpU 00y4eHUH OMOJIOTMHM Ha YriayOJI€HHOM YpOBHE SIBIISETCS
IIPOBEICHUE JIa0OpaTOPHBIX M IHpakTUdyeckux paboT. Takxke yuacThe oOydarouuxcs B
BBIMIOJIHEHUM  TPOEKTHBIX U y4eOHO-HMCCIENOBAaTEIbCKMX paboT, TeMaTWKa KOTOPbIX
ONpEeNeNAeTCsl YYUTENIeM Ha OCHOBE HMEIOIIMXCS MaTepHaJbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOAHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonoruveckne Haykum W W3ydaeMmble UMHU TpoOiemMbl. DyHIaAMEHTANbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OuoJoruu B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OWOJNOTMM B MPaKTHYECKOU
NESTETPHOCTH  YEJIOBEKAa: MEAMIIMHE, CEJbCKOM XO3SMCTBE, MPOMBINUIICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, WM. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

Kusble cucrembl Kak mpeaMeT u3ydeHust ouoaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTh M YIOPSJOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOy HIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OHMOTEOIICHOTUYECKHI ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuzsp kak ¢opma cyiiecTBoBaHUsI MaTepuu. Hayku, u3ydaroniye ,HUBbI€ CUCTEMBI HAa Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3yuenune xuBbIX cucteM. Metonsl Ouosiormueckoil Hayku. HaOmionmeHue, msMmepeHue,
JKCIIEpUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. I[lnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonsarue BeIOOPKHU U €€ AocTOBepHOCTh. Pazdopoc B Gmonornueckux naHHbIX. OleHka
JIOCTOBEPHOCTHU IMOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuer u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOTrHYECKHEe CHCTEMBI,
«CBOMCTBA KUBOU MaTepun», «YpOBHHU OpraHU3alMK KUBOU NPUPOIb», «CTpoeHUE )KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOe 000pyI0BaHUE IS MPOBEACHUS HAOMIOICHUH, U3MEPEHUH,
SKCIIEPUMEHTOB.

IpakTuyeckas padora «lcnonb3oBaHuEe pPa3IMYHBIX METOJOB IPH HU3YYEHUU >KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounast teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue (DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOID», «DJEKTPOHHBIM MHUKPOCKOM», «McTtopus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yueHue MeTONOB KIETOYHOM OHojoruu (xpomatorpadus,
anekTpodopes, nuddepennuanbaoe nentpudyruposanue, [T1IP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepanbHbIe BellecTBa KJIETKH, UX Onosioruyeckas pojb. Poib KaTHOHOB U aHUOHOB B KIIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. IlepBuuHast cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTWdHas, 4eTBepTUYHAs CTPYKTyphl. [lenatyparus. CoiicTBa O€IKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTOocCaxapuabl W mojucaxapuasl. OOt
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHAIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxneunossie kucinotel. [IHK u PHK. Crpoenne HykiaenHOBBIX KUCIOT. HykimeoTuupl.
[Tpunnun kommmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u 6uonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B moJiekyine AT®. buonornueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHas Ouonorus: OHMOXMMHUYECKHEe U OMOpHU3WYECKHe HCCIeIOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptperst: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, @. Canrep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XHMHMUYECKHX 3JEMEHTOB B HEKHUBOH IPUPOJIEY,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «l[lepuoanyeckas TabnuIa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemecTBa B cocrtaBe opraHu3MoB», «CTpoeHHE MOJEKYNbl OeiKay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlabopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «l/ccienoBaHue HYKJIEMHOBBIX KUCJIOT, BBIIEIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunel KIeTok: sykapuoTHdecKass U Ipokapuothdeckas. CTpyKTypHO-(YHKIIMOHAJIbHBIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOoTHUYecKol kieTku. Ilnasmaruueckas memOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). Ilomymponunaemocts MemOpanbl. PabGota
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. I[luro3osb. [lurockener. [IBmkenue uurorazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIe OpraHOMIbI KJIETKHU: sHAomIazMarudeckas ceth (DIIC), anmapar ['ombmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanuzm nanpasienus oOenxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [mamkwii  (arpaHyJaspHBI)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCTIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoWAbl KJIETKU: MUTOXOHJIPHH, TIACTHIBL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOUINX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEMKOIJIACTBHl  BBICHIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie  ¢hunamenmol. MukpopuiaMeHThl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEeUHbIX KIemoK.
Muxkpotpybouku. Knetounsiii ueHtp. CTpoeHHE U [BIKEHUE JKIYTHKOB M PECHHYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposantvle ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. ObGonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SIIPHINIKH, UX CTPOEHHE U (DYHKILHUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHOJIOKEHHE XPOMOCOM B HHTepGhazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsle  BkmroueHusa. CpaBHUTENIbHAs  XapaKTEPUCTUKA  KIETOK  JyKapuOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTHYECKOMN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MEMOpaHbI».

JlabopaTopHas pa6ora «lccienoBanue miaa3Moian3a M JEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALINS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepreruyeckoe oOecrnieueHue kieTku: npeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTaTUBHBIM XapakTep peakUuui KJIETOYHOro Merabosnu3ma. PEepMEeHTHl, MX CTPOCHHE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnuns (QepMEHTOB OT HEOPraHUYECKUX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUuHBIN CHUHTE3 OpPraHMYeCcKHX BewlecTB B KieTke. DotocuHTe3. AHOKCUeHHbIU U
oxcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Ponp ximopomnactoB B nporecce poTocuHTe3a. CBETOBass U TEMHOBas
dazel. Domoovixanue, Cz., Ca- u CAM-munvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHble opraHu3Mel. Bunel Oposkenust. IIpoaykTel OpokeHHs M MX HUCIOJb30BaHUE
4eJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE JAbIXaHue. Poyib MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro nyrM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IJHepreTudeckuil obmen», «buocuHTes Oemnkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass pabGora «lI3ydeHune KaTaJTUTHUYECKOM AaKTUBHOCTU (EpMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopnass padora «/3yueHue (HEepMEHTATHBHOTO pacCUICIUICHUS MEPOKCHIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTApPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbii cunTe3 PHK. IIpuHOuUIBI TpaHCKpUNIMU: KOMILIEMEHTAPHOCT,
aHTUNApPAJLIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
o6uocunTe3a 6enka. Koauposanue aMuHokucnoT. Poss pubocom B GuocuHTe3€ OenKa.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyaapuvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHbIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHpie 3a0oieBaHusi denoBeKa, KHUBOTHBIX, pactennid. CIIMJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donrvuux maccusos («bigdata») cmpykmyprvix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKHH M TMOCTCHHTETHYECKUH (IMIPEMUTOTHUECKUN) TEPUOIbI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
perummkaunn  JJHK.  Xpomocomsl. Crpoenne xpomocoMm. Temomepbl u  Teimomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuOoTuN. MIUIOUWIHBIMA M TarulouJHbI HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
MuTo3a. Kapnoknues n nutoknses. bruonornyeckoe 3HaueHUE MUTO3A.

Perymsimust MuToTHuYecKOoro HuMKIa kieTkd. [IporpamMMmupyemasi kiieTouHas THOENb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemkay» — 6uoungopmamuvecxue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlabopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnaparax».

JlabopaTopHasi padora «HaOmtoneHne mMuTOo3a B KJIETKaX KOHYMKA KOpelIKa Jyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHsl U CHCTEMBI OPraHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BeretaTuBHbI€ U T€HEpPAaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpraHu3MOB: aMEOOHIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHobie
MBIl U UX paboTa.

[Iuranue opranusmoB. [loryiomenue BOJbl, YIJIIEKUCIOTO ra3a U MUHEPAJIbHbBIX BELIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pacteHuil. J[prxanue xuBoTHBIX. [{uddy3us razos uepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMsI JETKMX IMO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTemMa 4YenoBeka. MexaHusm
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHas cucrema
II0O3BOHOYHBIX JKUBOTHBIX M uenoBeka. Cepale, KpOBEHOCHBIE coOcylbl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIIOLMOHHBIE ~ YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranbl BbigeneHus. @OunbTpanus, cekpenuss U oOpaTHOE
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u QpyHKIIOHUpOBaHUE HepoHa. OOpazoBaHKWE MOYH y YETIOBEKA.

3amura y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. CpeacrBa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. IIOKpOBBI M MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®. M. Bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

['ymopanbHas perymauus ¥ SHAOKPHHHAs CHUCTEMa XUBOTHBIX M 4YenoBeka. JKemnesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipl u cxembl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOIOPOCII,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHHiD,
«KopueBbie cucrembl», «Ctpoenue crednss», «CTpoeHue IHCTOBOM MIIACTUHKM», «TKaHU
XKUBOTHBIX», «Ckener 4enoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenpHas cucrema», «HepBHas cuctema», «Koxa», «MplmedyHas cucreMay,
«BplenurenbHas cucremMa», «JHIOKpUHHAsA cucrema», «CTpoeHue MbIuib», «MMyHUTETY,
«KumeuHnonosnoctusie», «Cxema nuTaHus pacteHHi», «KpoBeHOCHBIE CUCTEMBI MMO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHUE H0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctema msrymku», «HepBHas cucrema
npecMbIkaomuxcsa», «HepBHas cucrema nruny, «HepBHas cucteMa MIEKONUTAIOLIAX,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPhl KOMHATHBIX PAaCTeHUH, repOapun pacTeHUI pa3HbIX OTJIENIOB, BIAXKHBIE MPENapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIMN OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust KpaxmMasa M OenkoB TmoJ JeficTBHeM (epMeHTOB, 000OpyIOBaHHE s



JEMOHCTpPALIMU OIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydueHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroJIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIIALUS, (PparMeHTAIHs, KIOHUPOBAHHE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButue. l'ameroreHe3 y KuBOTHBIX. llosoBele  kKenessl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTUs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enagHvlx npooaem smopuonocuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opobnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpHUOHANBHAS MHAYKIHS). 3aKiajka II1aHa CTPOCHHS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX >KUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. [lepuonbl OHTOreHesa ueioBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasBurue pacreHuid. ['ametodur m crnopodput. Meio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe M pa3BUTUE PACTUTENBHBIX OpPraHu3MoB. JIBOWHOE OIUIOJAOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

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

Tabnuiel u cxembl: «BerertaTuBHOE pa3MHOXKeHUE», « TUMBI OECMONIOr0 pa3MHOKEHUS»,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIIEpMaTO30Uaa»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/BoiiHOE OIIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



ObopynoBaHue: CBETOBOH MUKPOCKOI, MUKPOTIPENapaThl SHIIEKIETOK U CIIEPMAaTO30HUI0B,
MoJienb « LUK pa3BUTHUS JSATYIIKAY.

JlabopaTtopHasi pabora «lI3yueHue CTpoeHMS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

IIpakTHyeckasi padora «BbisiBIeHHUE NPU3HAKOB CXOJICTBA 3apOJbINICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4YEHBIX B pa3BuUTUM reHeTuku. Paboter H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
TeHBbI, aJbTePHATUBHbIE NPHU3HAKH, JIOMHHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3WIOTA,
TeTEePO3UroTa, YUCTasl JIMHUS, THOPUIbI, TeHOTUN, (QeHotur. OCHOBHBIE METOIbl TCHETHUKHU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsios, H. U. BaBusnos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodees-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciuernyeHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMeT.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HApYIIECHUE CLCTUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M TeTeporaMeTHbIM NOJI. ['eHeTnyeckas CTPYKTypa MOJIOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTH4eckre acieKThl KOHTPOJIA U U3MEHEHUsl HacIeICTBEHHON nHpopmanuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyroliee ckpeniuBanue», «HenosnHnoe noMuHupoBanuey, «ClenieHHOE HACIE10BaHNE
MPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBaHue: MOAEIb JJs JAEMOHCTPALlUU 3aKOHOB €JMHO00pa3us ruOpuioB MEPBOrO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPHUJIHOTO CKpEIIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «/I3yyeHue pe3yapTaTOB JIUTHOPUIHOTO CKpELIMBAHUS Yy
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HaKoB. KauecTBeHHbIE M KOJMYECTBEHHBIE IPU3HAKUM. BHIbl  M3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOIM M3MEHYMBOCTH B CO3JJAHUH T'€HETHYECKOI0 pa3Ho00pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAc1e008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuipr 1 cxembl: «Buabpl H3MEeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnass paGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia M BApUALIMOHHOW KPUBOW».

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoBeka. MexayHapoaHass mOporpaMma HCCIEIOBaHUST T€HOMa 4YeJlOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4KCIie ¢ nomoubto [11[P-
aHasnn3a. HacnenctBeHnHble 3a00s1eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHMUYECKMX 3a00JIeBaHMU YeloBeKa. MeIHMKO-TeHETHYeCKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (HakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIIeW cpeabl. l'eHeTndeckas MpeapacrosioKeHHOCTh
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JaHUM COPTOB pacTeHH U mopoid KUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Dtanbl KOMOMHAIIMOHHOW ceneknuu. VcnbITanue mpou3BOAMTENeH MO MOTOMCTBY. OTOOpP MO
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp30BaHre TEHOMHOTO pPEIAKTUPOBAHUS W MeToNOoB pekoMmOuHaHTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B ceneknuu. OtganéHHas TUOpUIM3anus.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyel i co3/IaHusl HOBBIX COPTOB U THOPUAOB CEIbCKOXO3SICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHULL, Nepedosblx uoet u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuist u cxembl: «L[eHTpBI MPOUCXOXKIEHUS U MHOTO0Opasusi KyJIbTYPHBIX pacTECHHI,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CENeKUUn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas padora «/3ydyeHure copTOB KyJIbTYpPHBIX PACTEHHUU U MOPOJ JOMAIIHHX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydueHne METOJIOB CEJICKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJbI U JOCTHXKCHUSI CENEKIIMM PACTEHHM M JKMBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO34HCTBO, B JIADOPATOPHUIO arpOyHUBEPCUTETA WIIA HAYIHOTO IIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI TEHOMOB C LIE€JIbIO MOJYYEHHUsS OPraHU3MOB M UX KOMIIOHEHTOB, COJIEPIKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TaryiOuJIOB B CENEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTalUH SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMuGUPOBAHUs U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHeXx JIHK. Cozoanue mpanceennvix opeanusmos. JIOCTHIKEHHS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOM WH)XCHEPUH. OKOJIOTHUYECKHE ¢ OSTUYECKHE TMPOOJIeMbl TEHHOU
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonp30BaHME CTBOJIOBBIX KJIETOK. TapretHas tepanusa paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra U perieHus 3a1a4 NepcoHaTn3UPOBAHHON MeIUIIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcmonp30BaHME  MHUKPOOPraHW3MOB B MPOMBINIICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BayKHEHIIas MPOU3BOIUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pa3sBUTHE IBOJIOLMOHHBIX NIPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3Hb
1 Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3MHOXXEHMsSI OPraHW3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTEeCTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuaTeTndeckoi Teopuu dBoitonuu (CTD). HelrpanbHas TeopHs 3BOTIOIUH.
CoBpemeHHast IBOJIIOIMOHHAS OMoJIoTHsA. 3HAYEHHE SBOJIIOLIMOHHOW TE€Oopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

[Hoptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunnaew)», «JlecTHUIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuN H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBuna», «®Dopmbel 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycThl», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOUIEHMS MABIKYILIHUX CHUJ 3BOJIIOLMM», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonymsiust kak s3jeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJIbl OLEHKU
TeHEeTUYECKOTO pa3HOoOpa3us U CTPYKTYpbl nomynsuil. U3menenre reHooH1a NOMysSuu Kak
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyTallMOHHBIN MpOIIeCC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHoOB — ciydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acTOT ayuiene B momymsanusax. Dddext ocHoBarens. Ipgexm OymvLiouH020 20paviuiKa.
CHudicenue 2eHemuuecko2o pasHoodpasus: npudunvl u ciredcmeus. Illposenenue s¢hghexma
Opetigha 2eno8 6 Oonvuux u Mmanvix nonyrayusx. Murpanuu. M3onsamus  TOMyIsIuii:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMoornyeckas (PenpoyKTHBHAS).

EctectBennsiii otOop — HampaBisiouniuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUNA, CTAOWIU3UPYIONUIUH, pas3pbIBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHW3MOB Kak pe3ysibTaT MHKPOABOJOLUU. Bo3HMKHOBeHHE
npucrnocobaeHuit y opranu3mMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKHUE.
OTHOCHUTENHHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
M3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pazoBaHUS:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuansanus). JJinTeIbHOCTh 3BOTIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(hopMHUpOBaHHS YCTOWYUBOCTH K aHTUOMOTUKAM U cT10coObI OOPHOBI ¢ HEll.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHUUBOCTY, «[lOMyIsIIMOHHAst CTPYKTYpa BUAAY,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi M30JALMs TOMYJIALUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUSA
JIMCTBEHHUIBI CUOUPCKOM U JIMCTBEHHUIIBI JaypcKoiD», «[lomynsuroHHbIe BOJIHBI YMCIEHHOCTU
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «HpycTpuaibHbIA MEJIaHU3MY, «OKuspie HCKOIIaeMBbIE»,
«[lokpoBuTENbCTBEHHAsE OKpacka XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Du3nosornueckue aganrtanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kpurepun Buma», «Bunpl-nBoiinukn», «Crpykrypa Buga B npupoie», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHuEe BUAOB CHUHHUL, «llomumumounsl pacrenuity, «KamyctHo-
peIeUHbIN THOPUT.

OGopynoBanue: repOapr pacTeHUM, KOJUIEKIIMA HACEKOMBIX, dydesa MTHI[ U 3Bepeu ¢
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladbopaTtopnas padora «IIpucnocoOneHuss OpraHu3MOB H WX OTHOCHTEIbHAS
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBoronny. [laneonTonornueckre MeToAbl U3y4eHUs SBOJIIOLINH.
[Tepexonubie popmMBbl U GUIOTEHETUYECKUE PSIIbI OPraHU3MOB.

buoreorpadpuueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTEepUKOB U 0CTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOrNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'eneTnyeckue MeEXaHWU3MBI HBOJIIOLIMM OHTOTE€HE3d M IOSIBICHMS JBOJIIOLMOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHbIe Opranbsl U aTaBu3Mbl. MoeKyIspHO-
reHeTU4ecKue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI TOCTPOCHUS (PMIIOTEHETUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwiIa) dBOJOUMH. [lpuHyun  cmenvl  yHKYUIL.
HeoOGpatumocTs 3Bostonu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLHMH.

JdemoncTpauuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mroiuiep, J. ['ekkensb.

Tabnuupe! n cxembl: «PUIOreHETUYECKUN PSIJT JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid xoHTUHEHTOBY, «PemukThl», «HauanbHble cTaguu 3MOPHOHAIBHOTO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpPraHbI»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpBI YellOBEKa W LIMMIaH3e», «l1aBHbIE
HaIpaBJICHUs BOJIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

O6opynoBaHue: KOJUJIEKIMM, TepOapuu, MYJSKH HMCKOMAEMbIX OCTAaTKOB OPraHM3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue oneitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[TpoucxosxaeHue >kU3HU U acTpOOUOJIOTHSI.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUSA. AOHUOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHoMepoB. KoauepBaTHas
runote3a A. WM. Omnapuna, rumorte3a mepBuuHOro OympoHa JIk. XommeiiHa, TreHeTHUYECKas
runore3a I'. Mémnepa. Pub6osumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmn u wmertoasl €€ wusyueHus. Vckomaemble OpraHM4eCKHE OCTAaTKH.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanpHble sTansl opranuyeckoil sBosmonuu. [losiBiaeHre U 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIx 3KkocucTeM. CoBpeMEHHblE MHKPOOHbBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrenuit Ha cymy. llosiBneHme CHnopoBBIX pPAcTEHMl M 3aBOCBAHWE HWMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OcHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. IlepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenne miaexkonuTaromux W nTuil. [lpuHiun kmodeBoro apomopdosza. OcBoeHHE
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxei, MpoTepo30H, Maie030i, Me3030i,
KaitHO30¥. OOImmas xapakTepHCTHKa KIMMaTa M TeoJIoThueckux mporeccoB. [losBienne u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTiaeoOpa3oBaHME: €ro yCJIOBHUS W BIMSHUE HA Ta30BBIH
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3HMChbl mpouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
cOXpaHeHus1 6Mopa3zHooOpasus Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuiet u cxembl: «Cxema omnbita @. Penu», «Cxema onbita JI. [lacTepa mo uzydeHuro
caM03apoXJieHus xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIOLUNY, «l'eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«Cxema o0pa3oBaHUsl DHYKapuoT MyTéM cuMOHOreHesa», «CucremMa 3JKUBOM HPUPOABIY,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOJIoOpocHn», «MHOrOKIeTOouHble Bojopociany, «Mxuy», «llanopotHuku», «IonoceMeHHbIE
pacteHus», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKHUBOTHOTO MHPAY,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUIeHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/THBIEY, «IIpecMbIkarommecs», «TItuiey,
«Mnexonuraromue», «Pa3sButue Ku3HM B apxeuMckoul ape», «PasBuTme KuU3HM B



MPOTEPO30MCKON 3pen, «Pa3BuThe KU3HM B MNAJIEO30MCKOW 3pe», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTIENOB, KOJIJICKIMHM HACEKOMBIX,
BJIQKHBIE TpErapaThl XUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMU HIJIOKOXHX, CKEJETHI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas sna6opatopuasi padora «MonenupoBanue onbiToB Muepa—tOpu 1o
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUM B MIEPBUYHON aTMoChepey.

JladbopaTopHas pabGora «l3ydeHne ¥ ONHMCAaHME HCKOMAEMBIX OCTATKOB JAPEBHHUX
OpraHU3MOBY.

IIpakTnueckas pabGora «lI3yueHue ocoOeHHOCTEH CTPOEHMSI pPACTEHUH pa3HbIX
OTJIETIOBY.

IIpakTHyeckas padora «M3yuenne 0cOOEHHOCTEN CTPOCHHUS MTO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pazgensr u 3amaun anTpomnosiorui. MeTo bl aHTPOTIOJIOTHH.

CTaHOBJICHHE TPEJICTABICHUM O MPOUCXOXKICHUM YeIOBEeKa. Penuruo3Heie BO33pEHHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHH.

CxomctBo denoBeka ¢ KUBOTHBIMH. (CHcTeMaTHyecKkoe TIOJIOKEHHE  YeJIOBEKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTHUYECKUE,
aMOpHosIoTUYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpAMOX0K/IeHNE U KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTue roiaoBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  aHTPOIOTEHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaUHU aHTpoIoreHe3a. PanHMe demoBekooOpa3Hbie 00e3bsHbI (MIPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIUN U TEPBBIA BBIXOJ JItojaeH 3a mpenenbl Adpuku. YeaoBek reiaenbOeprekuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKH
KaK BHUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka u najieoreHOMHUKA.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsaioHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bombiime pacel: eBpomeouHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAalbHAsI), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHus 4YeloBeka 1o rmiaHere. EnuHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOmeHHOCTh 4YeloBeKa K  pPa3HBIM  YCIOBUSAM
OKpyxarei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdoOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMONOTHYECKOH) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKMX  MOMYIISIUH.
buocouuaneHpie  WccienoBaHUS ~— OpPUPOJbI  uyenoBeka.  MccnmenoBaHue — KOPBOJOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



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

Tabmumer u  cxeMbl: «METOJIBI  aHTPOMOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3ubie 00€3bsSHBI», «CKENeT 4YeloBeKa W CKeNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «J/IBIKyIlME€ CHJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO YEJIOBEKay,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpaMoXoaauuiny, «leHUCOBCKHI YEI0BEK»
«Heanpepranbipy, «KpomanboHis», «lIpeakn yenoBeka», «ITarbl 3BOJIIONUU YEIOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUAIbHON KYJIbTYphl IPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIO’KETaMH MPOUCXOKICHHUS YeloBeKa, (poTorpaduy HaX0A0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKeJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KHCTH YeJoBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTtopnasi padora «l3ydyeHne 0COOEHHOCTEH CTPOCHHS CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui 4eIOBEKay.

Tema 6. DJxojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W paszBUTHE IKOJOTHMU B Tpymax A. I'ymGonbnara, K. ®. Pymee, H. A.
CesepmioBa, DJ. I'ekkensi, A. Tencim, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTUH C JPYTUMH HayKamHu.

Mertonpl skosorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoaenupoBaHrue B AKOJIOTHH. MOHUTOPUHT OKPYXKAIOMIEH CPebl: JIOKAIbHBIN,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HaUYECHHE DSKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBA CBA3€H YeNOBEUeCTBA C MNpHUPOJOoN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Toptpetsr: A. I'ym6onsar, K. ®@. Pynwse, H. A. CeBepuos, D. ['ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «Cxema MOHUTOPHHTA
OKpYXaoILEn Cpeabl».

JlaGoparopHasi padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmsl U cpeaa 0OMTAHUS

DOkonorudeckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHYECKUX  (PakTopoB:  abuoTHYeCKue, OWOTHYECKHE, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosoTndeckux (hakropos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dsKkojoruueckuii akrop. JlelcTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKUE TPYIIbBl PACTEHUHM U KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoToneproansm.

Temnepatypa kak skonoruueckuil ¢axrtop. [leiicTBue TemmepaTypsl Ha OpTraHU3MBIL.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobmeHuss pacteHuil K MOAIEPKaHUIO
BogHoro Oamanca. Kiaccudukanus pacTeHuwii o OTHOIIEHHWIO K Boje. llpucmocoOnenus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIITHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opraau3moB. [IpucnocobieHnss Opranu3MoB K KU3HU B Pa3HBIX CpPElIax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. llonsiTie o >xu3HeHHOU (opme. KuzHeHHBIE QOPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuzneHnole (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (COOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHUIIHUYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaan3M, KOMMEHCATH3M
(KkBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHu3MOB B cpejnie ooutanus. [[puHIIMI KOHKYPEHTHOTO UCKITFOUCHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIEC )KUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3UOJIOTHYECKUE aNanTallud >KUBOTHBIX», «Cpeapl OOMTaHHS OPraHu3MOBY,
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«9KOCHCTEMA IMIMPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMA XBOMHOTO Jiecan, «Llemu muraHus»,
«XwumuanaectBoy, «Ilapasutuzmy», «Korkypeniusa», «Cumomo3y», «Kommencammuzmy.

O6GopynoBanue: repbapuyd pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX W
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHusi, repOapuM U KOJUIEKIMHM TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30yCTOMUMBBIX
pacTeHui, dYydela NTUIl W 3BEpei, repdapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTraMm, Me30(pHUTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOUTAIONIMX B pa3HbIX cpelax, repOapuu U KOJUIEKIIMM PACTeHHN M KUBOTHBIX, 00JIaJaromInX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHbIX OMOTUYECKUX B3aMMOACHCTBUSIX.

JlabopaTopHas pa6ora «BplsBIeHHE TPUCTIOCOOICHUI OPraHM3MOB K BIIMSIHUIO CBETAY.

JlabopaTopuasi paGora «BblsiBIeHHE TPUCIIOCOONICHUH OPraHU3MOB K BIIMSHUIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pa6ora «AHAaToMUYecKHE OCOOEHHOCTH PACTEHUH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTUYECKHE XapaKTepucTuku nomynsuuu. [lomynsmus kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OaphepoB U OCOOEHHOCTEH OHOJOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI OMysaiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIINN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHASI M MOJIOBAasi CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKoJlorHYecKas CTpyKTypa mnonyiasiuuu. OIeHKa YMCICHHOCTH Nomyisiinuu. JluHamuka
MOMYJSALUU U €€ peryysuus. buotnuyeckuii noTeHuuan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonymsiiui. KpuBble pocTa YMCICHHOCTH momynsinuu. KpuBble BbDKHBaHHS. Perymsmus



YHUCICHHOCTH NOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKoJjorudeckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKoyoTMUecKO HumE BuAa. MecrooOutanue. MHOromepHas MOJIENb
skonornyeckor Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTM IIOBEJIEHUS W MUIpaluil JKUBOTHBIX. buonoruueckue WHBa3UU
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsium», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuuun», «Bo3pacTHele mnupamMujpl nonmyiasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTH 3eMJIM Pa3IMYHBIMU OpraHu3Mamm», «Mojaens skosiorudeckoit Humm Jhx. H.
XaTynHCOHaAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHkuuoHanbHble OJIOKU
OpPraHu3MOB B AKOCHUCTEME: MPOAYLIEHThbI, KOHCYMEHTbI, PEAYLEHThl. Tpopuueckue ypOBHH.
Tpoduueckue nenu u cetu. Abnorndeckue 0ioku sxkocucreM. [1ouBbl U UIIBI B 3KOCHCTEMAX.
KpyroBopoT BElIECTB ¥ MOTOK 3HEPTHU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN IKOCHCTEMBL. buoMacca 1 mpoayknus. JKOJIOTMYeCKUe TUPaMHUIbI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cykieccuu. IlepBuuHble U BTOPUYHBIE CYKLIECCUU U HUX
IPUYMHBL. AHTpPONOTEHHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe — cooOIecTBoO.
buopaznooOpazue 1 oJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupoanble 3KOCHCTEMBL. JKocucmemvl 03€p u pex. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl mynop, 1ecos, cmenetl, nyCmoliib.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmmums mexny
AHTPOIIOTE€HHBIMU U NPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOoakocucteM. I'opojckas ¢iopa u dayHa.
CunanTponuzanusi ropoJckoi ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3Ha4yeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHHUS  OCHOBHBIX  B3aMMOJEHCTBMM  OpPraHU3MOB B
sKocucteMax. Ponv kackaonozo a¢hgexma u 6u00s-30ughuxamopos (kiouegvlx 6udo8) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanusmol  6030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCUCTEMAa IMIHPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKUMOHAJIbHBIE IPYNIbl OPraHU3MOB B 3KOCHUCTEMER,
«KpyroBopor BemectB B 23kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAs)»,
«IKOJIOTUYECKAs MUPAMHIA YUCET», «IKOJIOTUYECKas MUpaMuia OMOMacChl», « DKOJIOTHYECKas
nupamuzaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHue
Jjeca Iocie moxapa», «JKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEpPruu B arpoueHosey, «IIpumepsl ypOosKocuCTEM.

OGopynoBanue: repbdapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuu KyJIbTYpHBIX U AUKOPACTYIIMX PAaCTEHUH, aKBaApUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladbopaTopHnas padora «/3yuenne pazHooOpasusi MEJIKUX MOYBEHHBIX YJICHUCTOHOTUX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHsl B TUIMYHBIA OMOTEOIeHO3 (B AyOpaBy, Oepe3HsK, €JIbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

JKeKypeust «IKCKypcHs B arpodKOCUCTEMY (Ha IM0JI€ WM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapnas o0osouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocgepe. Obmactu 6uocdeps! u e€ cocras. Kupoe BemiecTBo Onocdepsl U €ro QyHKIHH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHYECKHUE ITUKIIBI (Yraepoa, a3oTa). PuTMuaHOCTh siBJIeHUH B Onocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIUS >KUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Tabmuupl u cxemsl: «I'eochepsr 3emmm», «KpyroBopoT azora B npupoje», «KpyroBopot
yriaepojaa B mpupojae», «KpyroBopot kucinopona B mpupoae», «KpyroBopot Bojabl B MPUPOIEY,
«OcHoBHBIE Omombl cymm», «Knumatndeckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii  jec», «Crenb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHuEe BOAHOM cpenbl. OxpaHna
BOJHBIX pecypcoB. Paspyienue nouBsl. OxpaHa MOYBEHHBIX pecypcoB. V3MeHeHne KinmMara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENBHBIH M JKUBOTHBIK Mup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYECTBA M MPHUPOABI. ParmoHaapHOE
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TI00aTBHBIX KOJIOTHUECKUX KpU3UcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
Y €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA pPAa3BUTHS OIACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemsl, obecneyusaowue O0OCMyn K UHGOpMAyUU NO COCMOAHUIO OMOENbHbIX BUO08 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKOCUcmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHHe arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl 3ddekT», «Ocobo oxpaHseMmble NPUPOAHBIE
TeppUTOPUINY, «MOJIeNn yIpaBIsieMOTO MUPaY.

Ob6GopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT YA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICTICHHIO,
Hanuuue momugayuu K OOy4deHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpUuCymumMu CUCTEME
Ouosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUS  DKOJIOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 OMoIOrNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBUU C TPAAWUIIMOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHyTpGHH@ﬁ MMO3UIMKU JIMYHOCTHU, IMaTPUOTHU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAaclE€OUIl0 U TpaJulusaM
MHOTOHAIIMOHAIBHOTO Hapojaa Poccuiickoit denepanuu, MpUpoJe U OKPYKArOLIEeH cpeae.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCUICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa U ONbITA JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMU  OOyYarollerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATEbHBIX 33124, BHITIOJHEHNH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE y4YUTBIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMHU YOEXKACHUSIMH, KYIbTYPHBIMHU LIEHHOCTSIMU U COLIMATIbHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENBHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIOHEHTOB MPH 0OCYXIEHNH CIIOPHBIX BOIIPOCOB OHOJIOIMYECKOTO COJCPIKAHNUS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEILHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; POoAMHOMN, ropAocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

COCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAaHOBJICHHWE W pa3BUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBCKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)XEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHWIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJIEHHE IPOSIBISATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWJI U HOPM, cOAJaHCHPOBAHHBIN PEKUM 3aHSATHH M OTHAbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYyalUsIX, YIPOKAIOIIMX 3I0POBBIO U )KU3HU JTIOICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEILHOCTH TEXHOJIOIMYECKON M COLMAIbHON HAIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOpP Oymyiieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN ISl OKPYKAIOIICH CPe/Ibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCTIOJIh30BaTh MPUOOpPETaeMbIe TIPH W3YYCHUN OMOJIOTUU 3HAHUS U YMCHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPHUSATUE JIEUCTBUHN, MPUHOCIIIMX BPEN OKPYKAIOIIEH NPUPOIHON cpee,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESITETPHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAThCS HMH B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXIY JIFOJIbMU U TIO3HAHUS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH POoOJIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpooOieMbl pa3BUTHSL YETIOBEUECTBA, MOKCKA MyTel BhIX0Ja U3 TI00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTMYECKUX 3HAHUU B LIEJSAX MOBBIIMICHUS OOIIei
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydaeMmble 3HAHWS I aHalu3a U OOBSCHEHUS SBJICHUN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJb30BaTh OWMOJOTHYECKHE 3HAHUS Ui PEIICHUS
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEepPHIBHOMY OOpa30oBaHUI0 M CaMOOOpa3oBaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOro mpenmera «bHONOTHs» BKIIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METO0B TIO3HAHHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHSI,
SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIH ()aKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
ydeOHbIe JIeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYIATHBHBIC), 00CCIICUNBAIONINE
dhopmupoBanre (HyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOy4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJIbHbIC Yy4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIbHOW MTPAKTHKE.

B pesynbrare wu3ydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorerocss OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEpCAIbHBIE
yaeOHbIC ICHCTBUS, COBMECTHAS JACSITCIHLHOCTb.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETO OOIIero 0o0pa3oBaHUS
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukauu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATH CBS3U C IPYTUMHU MOHATHIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIOJIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pACCYXKICHHUS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYHUIl pa3sHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIET0BATEIbCKHE ICHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh Pa3lIMYHbIE BUIBI JIEATEIBHOCTH IO IIOJYYEHUIO HOBOTO 3HAHUSA, €TI0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTNOTE3y €€ peIICHHs, HaxXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPXKICHHIA,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICHUCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE HJIEH, IpeIUIaraTb OPUTHHAIBHBIC TOIXOIbl W PEUICHHS, CTaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBAPSX U CHPAaBOYHUKAX, KOMIIBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpoBaTh 3ampochl W NPUMEHATh pPa3IMYHbIE METOABI NPH IOWCKE U O0TOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIIUHN APYTUX YUACTHUKOB AUATIOTA I JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMHU CIIOCO0aMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATETLHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETHYECKOEC IIOBENECHUE B PAa3JM4YHBIX CHUTYaLHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M YYEOHBIX CUTYyalLlUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLECTBIIATh MO3HABATENIbHYIO AEATENBHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYUIIMN B PAa3HBIX 00JIACTSIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJIETh HABBIKAMH TI03HABATENILHON pedIeKCHU KaK OCO3HAaHHUS COBEPIIAeMbIX JIEHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUU
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;
YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYTUX IIPH aHAIU3E PE3y/IbTaTOB ACATEIBHOCTH;
3) npuHATHE Ce0s1 U APYrUX:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUH JIPYrOro YEJIOBEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecriedeHne npouaIbHOr0 00y4eHus: 00yJarOIMnXCs
ouosornr. OHU BKJIIOYAIOT: crenu@uueckue il OWOJIOTUM HAydHbIe 3HAHUS, YMEHUS U
CrocoObl JeMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESTETPHOCTH TI0 TOJYYCHUIO HOBBIX 3HAHWN M WX NMPUMEHEHHWIO B PA3JIUYHBIX YUEeOHBIX, a
TaKKe B peaJbHBIX KU3HECHHBIX CUTyanusax. [IpeamMeTHbie pe3yabTaThl MPEACTaBIEHBI 10 TogaM
W3y4YECHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHUS YydeOHoro mpenmera «buosorus» B 10 Knacce
JOJDKHBI OTPaKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(bOopMHUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHnH MpodieM palMoOHAIbHOTO MTPUPOIOTIOIL30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOeikHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKAa, OpraHu3M, MeTabojHu3M, rOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmma, M. Illmetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. V. BaBunoBa — o neHtpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJIECHHUS, pacUIeINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacliieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBeHHOW wu3MeHunBocthd H. W. BaBuioBa), mpuHUHUIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIETIOBAaHUSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM uucie OakTepuii, rpu0OB, pacTeHUM,
KUBOTHBIX U YEJIOBEKa, CTPOSHUSI OPraHOB M CHUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIIOBEKA,
MPOLIECCOB  KHU3HEACATETPHOCTH, MPOTEKAIONUX B OpPraHU3Max pacTeHUH, >KUBOTHBIX U
4enoBeka, OMOJIOTUYECKUX TPOIECCOB: OOMEHa BellecTB (MeTaboIM3M), IPEBPAIlleHUs] SHEPTUH,
Opo>KeHHsI, aBTOTPO(HOTO U TeTepOoTPO(PHOTr0 TUMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, raMeTOreHes3a, YMOpUOreHe3a, MOCTIMOPHOHATBHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHIUBUIYAIBHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aMMOJCHCTBHUS TE€HOB, Te€TEpO3HUCa,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEW U WX (PYHKIUSIMH, MEX1y OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢dbeHoTunoM u pakTopaMu cpeibl OOUTaAHMS,

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATUUECKUX I'PYIIIL,

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTUYECKMMH TPOIECCaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOJHATH JIAOOpAaTOpPHbIE U IMPaKTUYECKUe paboThl, cOOMIONaTh MpaBuiIa MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBaTh B y4EOHO-HCCIIEIOBATEILCKONW pabOTe MO OWOJIOTHH, SKOJIOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyayiel mpodeCcCHOHaIbHOM AESITEIbHOCTH B
oOnacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccu U MpOAOJKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

IIpenmerHble pe3ynabTaThl OcBOeHHMA YydeOHoro mnpeamera «buonorus» B 11 kKnacce
JOJKHBI OTpaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(GOopMUpPOBaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHMS K
pUpoJie, OOLIECTBY, YENIOBEKY, O BKJIQJE POCCUICKUX U 3apyOexHBIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET ONpPENCICHUS U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomtonoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBIECHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. Baiiabepra, 3apoapimeBoro cxojactsa K. M. boapa), npasuna (Muaumyma lO. Jlubuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJroIeHNe, YKCIIEPUMEHT), CIIOCO0aMH BBISIBICHHS W OILICHKH aHTPONOTEHHBIX M3MEHEHUH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
JUIONATPUIECKOTO U CUMITATPHUYECKOTO BUI000pA30BaHMSL, BIUSHUS ABIKYIIMX CHJI SBOJIOINN
Ha TreHO(OH]| MOMYJISIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aWMOCBSI3M MEXIYy IMPOIECCaMU HBOJIIOLWH, ABIKYIIUMHU
CHJIAaMH aHTPOTIOI€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OHMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3M OPTaHU3MOB H CpeIlbl OOWTAHMS, €IWHCTBA UYEIOBEYECKUX pac, HEOOXOJAUMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]Iy HCCIIEAYEMBIMH OHOJOTHYECKHMH TMpOIeCCaMU ¥ SIBJICHUSMH, JeJaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bl, TMPOBEPATh WX OIKCIECPUMEHTAIBHBIMUA CPEICTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOJAMMON Ha 0a3e IIKOJILHBIX HAyYHBIX OOIIECTB, M MYOJIMYHO MPEICTABISATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPALICHHS TJI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISTh OCO3HAHHBIN BBIOOP Oyymiei mpohecCHoOHaTbHON ACATEIBHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBII Ha OCO3HAHHBI BBIOOP COOTBETCTBYIOICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O0O0pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
1 Buonorus xak Hayka 0 0
2 JKuBbIe crcTEMBI M X U3ydEHHUE 0.5 0
3 Bbuonorus xkinetku 0.5 0.5
4 XHUMHU4YECKasi OpraHu3alys KJIEeTKA 10 1
5 CtpoeHrie U QYHKIIH KIETKH 8 0.5
OOmeH BelecTB U MPEBpaIICHUE SHEPTUH B
6 pespait P 9 0.5 1
KJICTKE
HacnencreenHnast uHpopMarws u
7 AICTBCHHAR AP 9 05 0.5
peanu3arus e€ B KIeTKe
8 Kv3HEeHHBIN UK KIETKU 6 0.5 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 1 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 0.5 15
I'eneTrka — HayKa O HAaCJICICTBEHHOCTH U
11 . ! 2 0.5 0.5
W3MEHYMBOCTH OPT'aHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 0.5
14 I'eneTuka yenoseka 3 0.5 0.5
15 Cenexuust OpraHu3MoB 4 0.5 1
16 buoTtexHomorHs U CHHTETHYECKAask OMOTIOTHS 4 0.5 0
17 PesepBHOE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10

13




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponssie | Hpakruseckue (uu¢pposwIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypest
1 3apokIeHNE ¥ PA3BUTHE BOJIOIMOHHBIX 4 1 0
MPEeACTABJICHUI B OMOJIOTHH
Muxkpo3BoiIOIHs U €€ pe3yabTaThl 14 2 2
MakposBotonus U €€ pe3yabTaThl 6
4 [TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha 15 15 15
3emie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5 0.5
C OKpYy»Karollen cpeou
Opraau3Mebl ¥ cpesia 0OUTaHUS 1 15
DKOJIOTHS BUJIOB U TOIMYJISIIII 0.5 0.5
9 DKO0JIOTHS COOOIIECTB. DKOJIOTHYECKIE 12 05 05
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA 0.5 0
11 UenoBek U OKpyKarolas cpeaa 0.5 0
12 PezepBHOoe Bpems 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIe
padoTsbI padoThI
pecypchbl
1 Buonorus xak KOMITIEKCHAs HayKa U KaK 1 05 0
9acTh COBPEMEHHOTO 00IIecTBa 04.09.2023
2 JKvBBIE CHCTEMBI B X CBOMCTBA 1 0 0 06.09.2023
3 YpoBHEBas opraHu3aius KUBbIX CHCTEM 1 0.5 0 08.09.2023
4 HcTopust OTKPHITHS ¥ U3YUEHHUSI KIICTKH. 1 0 0
Kinerounas Teopust 11.09.2023
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTuueckas padota
5 «3ydeHnune MeToI0B KIETOYHON OUOJIOTHH 1 0 05
(xpomatorpadus, anexTpodopes, 13.09.2023
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»
6 XUMUYECKUI COCTaB KIETKU 1 0 0 15.09.2023
7 MuHepalibHbIC BEIIECTBA KIICTKH, UX 1 0 0
Ouonornyeckas poib 18.09.2023
OpraHuyeckue BelecTBa KIeTKH — OeJKH.
8 JlaGopatopHas pabota «OOHapyx)eHHe 1 0 0.5 90.09.2023

OCIIKOB C IIOMOIIBIO KAYCCTBCHHBIX




peaxkuuin»

CoiicTBa, K1accupuKays U GyHKIHIH

o 0eKOB 0 0 22.09.2023
Oprannydeckue BenecTBa KIeTKH —

10 0.5 0
YTJIEBO/IbI 25.09.2023

11 Oprannydeckue BemecTBa KIeTKH — 0 0
JIATINATBI 27.09.2023
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlabopaTtopHnas paborta «lccnenoanue 0 05
HYKJIEMHOBBIX KUCJIOT, BBI/IEJICHHBIX U3 ' 29.09.2023
KJIIETOK Pa3JIMYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue 0 0
nykieosunrpudocedarsr (HTD) 02.10.2023
Cexsenuponanue JIHK. Metoapl

14 T€HOMUKH, TPAHCKPUTITOMHUKH, 0.5 0 04.10.2023
MIPOTEOMUKHU

15 MeTopl CTPYKTYPHO# OHOJIOTHH 0 0 06.10.2023

16 Tunel knetok. [IpokapuoTuyeckas KieTka 0 0 09.10.2023
CrpoeHue 3yKapuoTUYECKON KIIETKH.

17 HpaKTH‘Iei:KaH pabota «/3y4yeHne cBOWCTB 0 0.5 11.10.2023
KJIETOYHOI MeMOpaHbI»

18 IToBepXHOCTHBIH annapar KJIETKH 0 0 13.10.2023
OnHomMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [Ipaktuyeckas padora «M3yueHue 0 0.5 16.10.2023

ABUKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX




KIICTKax»

20

[ToryaBTOHOMHBIE OPTaHOUIBI KIETKU:
MUTOXOHIPUH, IacTu bl JlabopartopHas
pabota «MccrenoBanue mia3mMosn3a u
JETIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)

0.5

18.10.2023

21

HemeMmOpanHble OpraHou/ bl KJIETKU

20.10.2023

22

Crpoenue u QyHKIUU sapa

23.10.2023

23

CpaBHI/ITeJ'IBHaH XapaKTCpUCTHUKA KIICTOK
sykapuort. JlabopaTopnasi pabota
«M3yueHune cTpoeHUs KIETOK Pa3IuyHbIX
OpPraHU3MOBY

0.5

0.5

25.10.2023

24

AcCCUMWIALINS U TUCCUMIISALUS — JIBE
CTOpOHBI MeTabom3Ma. Tumner oOMeHa
BemecTB. Jlaboparopras padoTa
«M3ydeHne KaTaTuTHYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WITH
KaTaJiasbl)»

0.5

27.10.2023

25

DepMEHTaTUBHBIN XapakTep peakiuii
KJIeTOUHOTO MeTabonusma. JlabopaTopHas
pabora «3yuenue hepMEeHTaTUBHOTO
paciuerneHus MepoKCHaa BOJOpoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

08.11.2023

26

benku-akTuBaTOphl U OEIKU-UHTMOUTOPBI

10.11.2023

27

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

13.11.2023




28

dorocunres

15.11.2023

Xemocwunres. Jlaboparopnas pabota
29 «CpaBHEHHE MTPOIIECCOB POTOCUHTE3A H 0.5 0.5 17.11.2023

XEMOCHHTE32»

AHa’poOHBIC OpraHu3Mbl. Bus
30 opoxenus. JlabopatopHuas pabora 0 0

«CpaBHEHHUE MPOIIECCOB OPOKEHUS U 20.11.2023

TIBIXaHUSI»
31 AspoOHBIE OpraHU3Mbl. JTaIbl 0 0

SHEPTEeTUUECKOT0 0OMeHa 22.11.2023

DHeprusi MEMOpPaHHOTO TPaTUCHTA
32 npotoHoB. CuaTe3 AT®: paboTa 0 0

HEOTOHHOIZ ATCD-CI/IHTaSIf 24.11.2023
33 Peakiuyn MmatpuyHOTO CHHTE3a 0.5 0 97 11.2023
34 TpaHcKpUNIIUS — MaTPUYHBIA CHHTE3 0 0

PHK 29.11.2023
35 Tpancsus u e€ dTambl 0.5 0 01.12.2023
36 KoaupoBanue aMuHOKHCIOT. Postb 0 0

pubocoM B OuocuHTE3e OeIKa 04.12.2023
37 Opranu3anus reHoMa y IPOKapuoT U 0 0

JyKapuoT 06.12.2023
38 MounekynspHble MEXaHU3MBbI SKCIIPECCHH 05 0

TEHOB Y JyKapHoT 08.12.2023
39 Bupycsl — BHEKJIeTOUHBIC ()OPMBI JKU3HU 0 0.5

u obsuratHele napasuThl. [IpakTrueckas 11.12.2023




pabota «Co3ianre MoJIeNI BUPYyCa»

BupycHsle 3a0051€BaHNs Y€JIOBEKA,

4
0 KUBOTHBIX, paCTEHU 0 0 13.12.2023

41 HaHoTeXHOIOTHH B OHOJIOTHUH U MEIULINHE 0 0 15.12.2023

42 JKW3HEHHBI UK KIIETKA 0 0 18.12.2023

43 Marpuunsrii cuates JJHK 0 0 90.12.2023
Xpomocowmsl. JlabopaTtopHas pabora

44 «M3ydenne XxpoMOCcOM Ha TOTOBBIX 0 0.5 99 122023
MHUKpOTIpEIiapaTax»

45 JleneHne KICTKH — MHTO3 0 0 95,12 2023
Tunsl kieTok. KapruoknHe3 U HUTOKUHES.
JlabopaTtopHnas pabora «Habmonenune

46 0 0.5
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa 27.12.2023
(Ha TOTOBBIX MUKpOTIpErapaTax)»

47 Perynsuust >kM3HEHHOTO 1UKJIA KJIETOK 0.5 0 99.12.2023

48 OpranusM Kak €IMHOE 11eJI0€ 0 0 10.01.2024

49 Tkanu pacrenuii. JlJaboparopHas padota 0 05
«3yueHne TkaHel pacTeHUI» ' 12.01.2024
TkaHu )KMBOTHBIX M YEIOBEKA.

50 JlaGopatopHas pabota «/3yyeHue TkaHen 0 0.5 15.01.2024
KUBOTHBIX)»

51 Opransl. CHCTEMBI OPTraHOB. 0 0.5




Jlaboparopnas pabota «3yueHue opraHoB 17.01.2024

IBETKOBOTO PACTEHUS
52 Omnopa Tena opraHu3MoB 0 19.01.2024
53 JIBI>KEHUE OPraHu3MOB 0 99 01.2024
54 [MuTanue opraHu3MoB 0.5 94.01.2024
55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. 0

[MumeBapurtenbHas cucTeMa 4eaoBeKa 26.01.2024
56 JlpIxaHue opraHu3MoB 0 99.01.2024
57 JIpIXaHHEe MO3BOHOYHBIX )KHBOTHBIX U 05

JeNoBeKa ' 31.01.2024
58 TpaHcnopT BenIecTB y OPraHu3MoOB 0 02.02.2024
59 KpoBeHocHas crcTema Mo3BOHOYHBIX 0

KUBOTHBIX U YeJIOBEKa 05.02.2024
60 Brinenenue y opranu3zMoB 0.5 07.02.2024
61 3amura y OpraHu3MoB 0 09.02.2024
62 NMMmyHHas cuctema yenoBeka 0 12.02.2024
63 Pa3npaxxiuMocTh U peryisnus y 0

OpraHU3MOB 14.02.2024
64 ['ymopainbHas perysius u SHI0KPUHHAS 0

CHUCTEMa KUBOTHBIX U YEJIOBEKa 16.02.2024




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

19.02.2024

66

[TosoBOE pa3zmMHOKEHKE

21.02.2024

67

Meiios

0.5

26.02.2024

68

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeToK. JIaboparopHas pabota
«M3yueHune cTpoeHus MOJOBBIX KIETOK HA
TOTOBBIX MHKpOIIpEIapaTaxy

0.5

28.02.2024

69

NHmBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOI€HE3

0.5

01.03.2024

70

3akiiajika OpraHoB U TKaHEW U3
3apO/IBIIIEBHIX JINCTKOB

04.03.2024

71

Poct u pazBuTHE KUBOTHBIX.
JlabopaTtopHas pabota «BrIsiBIeHHe
MPHU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX JKHBOTHBIX)

0.5

06.03.2024

72

Pa3zmHOXeHue U pa3BUTHE pACTCHUM.
JlaboparopHnas pabota «CTpoeHre OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTEHUII

0.5

11.03.2024

73

I/ICTOpI/ISI CTAHOBJICHHA U PA3BUTHUA
TCHCTUKU KaK HAYKN

0.5

13.03.2024

74

OCHOBHBIE TIOHATHUS U CUMBOJIbI T€HETHUKH.
JIaGopatopHas pabota «/{po3oduia kak
00BEKT FeHEeTUYECKUX UCCIIE0BAHUI

0.5

15.03.2024

75

3aKOHOMEPHOCTH HACJIEIOBAHUS
MpU3HAKOB. MOHOTHOpUIHOE

0.5

18.03.2024




ckpemuBanue. [Ipaktuueckas padbora
"N3ydyeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpEeILMBaHUS Y 1p030duisl"

uTonornyeckue 0CHOBBI

;
6 MOHOTHOPHUTHOTO CKPEIIHBAHHUS 0 0 20.03.2024

77 AHanu3upyloliee CKperuBaHme. 0 0

Hemnonnoe nomunupoBanue 22.03.2024

JlurnbpuHoe CKpelnBaHue.
78 [Ipaktuueckas padota «13yuenue 0 05

pe3ynbTaTOB JUTHOPUIHOTO CKPEIIUBAHUS ' 01.04.2024

Yy Ap030(HITBI
79 [{uToTorMYecKre OCHOBBI TUTHOPHTHOTO 05 0

CKpEIIHBAHMS ' 03.04.2024
80 CuermieHHOe HacJeI0BaHUE TPU3HAKOB 0 0 05.04.2024
81 XPpOMOCOMHasI TEOPHS HACIICICTBEHHOCTH 0 0 08.04.2024
82 I'enerunka moina 0.5 0 10.04.2024
83 T'eHoTHn Kak 11eJIOCTHAS cUCTEMA 0 0 12.04.2024
84 I'eHeTHYEeCKUit KOHTPOJIb PA3BUTHS 0 0

pacTeHUM, )KUBOTHBIX U YEJIOBEKA 15.04.2024
85 H3meHunBOCTh TPU3HAKOB. Bribl 0 0

H3MEHYHUBOCTH 17.04.2024
86 MoaudukanroHHas U3MEHYHUBOCTh 0 0 19.04.2024
87 BapuanunonHslii psia v BapUallMOHHAS 0 0.5




kpuBas. JlabopaTopHast padorta
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITUOHHON H3MEHIUBOCTH.
[TocTpoeHne BapuallMOHHOTO psia U
BAPUALIMOHHON KPUBON»

22.04.2024

88

TI'enoTunmyeckas M3MEHUYNBOCTb.
KomOunarusHass U3MEHYUBOCTD

24.04.2024

89

MYTaIII/IOHHaSI U3MCHYHNBOCTBD.
[IpaxTnueckas padota «MyTtanuu y
po30¢ MBI (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

26.04.2024

90

3aKOHOMEPHOCTH MYTAIl[MOHHOTO
npouecca. JMUNeHETHKA U SITUT€HOMUKA

03.05.2024

91

I'enetuka yenoBeka. [IpakTuueckas pabora
«CocraByieHHE U aHAJIU3 POJAO0CIOBHOI

0.5

06.05.2024

92

MeToabl MEMUITMHCKOU T'€HETUKU

08.05.2024

93

3HayeHNEe MEIUIIMHCKON T€HETUKU B
MPEAOTBPAIICHUHN U JICUCHUH
reHeTHYeCcKuX 3a001eBaHUI YET0BEKA

13.05.2024

94

OcCHOBHBIE TIOHATHUS CEJICKIINH.
Jlaboparopnas pabota «3yuenue copTos
KYJIBTYPHBIX PACTCHUN U OPOJI JOMALTHUX
KUBOTHBIX)»

0.5

15.05.2024

95

MeTomp! CeneKIIMOHHON pabOTHI.
JlaGopatopHas pabota «/3yueHne MeTo10B
CEJICKLIUU PACTCHUN

0.5

17.05.2024

96

I[OCTI/I)KGHI/IH CCIICKIITU N paCTeHI/Iﬁ u




KUBOTHBIX. [IpakTyeckas pabora
«IIpuBUBKa pacTeHHI»

20.05.2024

CoxpaHeHue, U3y4eHHE U UCTI0JIb30BaHUE

7 1 :
o TEHETUYECKUX PECYPCOB 05 0 22.05.2024
buoTexHoorus kak Hayka u 0Tpacib
98 npousBojicTBa. [IpakTuueckas pabora 1 0 0.5 94.05.2024
«M3ydeHne 00bEKTOB OMOTEXHOJIOT UM
99 OcHOBHBIC HANPABICHUS CHHTETUICCKON 1 0 0
Oounosioruun 27.05.2024
100 XpOMOCOMHas U T€HHAsl HHXEHepus 1 0 0 99.05.2024
101 Megunuackine OMOTEXHOIOTHI 1 0 0 31.05.2024
102 PezepsHbriit ypok. [ToBTOopenue, ) 1 05 0
000011IeHNEe, CUCTEMATH3als 3HAHUHI
OBUIEE KOJIMYECTBO YACOB I10 102 10 14

I[TPOTPAMME




11 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaxririeckite u3yyeHusi | oOpa3oBaTejbHbIe
padoTsbI padoThI
pecypcsl
OposouonHas Teopus Y. Jlapsuna 1 0.5 01.09.2023
JIBr>KyIpe CHIIbI 3BOJIFOLMA BUAOB 110 Y. 1
HapBuny 04.09.2023
Bbopr0a 3a cymectBoBaHne, €CTECTBEHHBIIN 1
Y MICKYCCTBEHHBIH 0TOOp 06.09.2023
DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
3BOJIIOIIUA 08.09.2023
Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MHKPOIBOJIIOIHS K MAKPOIBOIIOIIUS 11.09.2023
[Momynsiuss — sneMeHTapHas eAMHULIA 1
3BOJIIOLIUA 13.09.2023
3aKOH T€eHeTHYECKOro paBHoBecus JIx.
Xapau, B. Baita6epra. JlaboparopHas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y 15.09.2023
oco0eil 0JHOTO BUIa»
DnemMeHTapHbIe (PAKTOPHI HIBOIIOLUN 1
18.09.2023
D¢ ekt ocHoparens. dpdexr 1
OYTBUIOYHOTO TOPJIBILIKA 20.09.2023
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgormueckas 22.09.2023




11

EctecTBeHHbIi 0TOOp — HAINPaBISIOMNN
(hakTop IBOITFOIIN

25.09.2023

12

[TonoBoit 0TOOP

27.09.2023

13

[TpucnocobIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIHH.
JlabopaTtopHnas pabota «3yuenue
apoMop(h030B U UANOAIATITALIAN Y
pacTeHUM U KUBOTHBIX»

0.5

29.09.2023

14

[Ipumeps! npucnocobaeHut y
OpraHu3MoB: MOp(]oJIOTUUECKHE,
(dbusmoorNYecKue, OMOXUMUIECKUE,
noBenieHyeckue. Jlabopartopuas pabora
«[Ipucnocobienus opraHu3MOB U UX
OTHOCHUTEIIbHAs 11e71ecO000Pa3HOCTb»

0.5

02.10.2023

15

Bun, ero xpurepuu u CTpyKTYypa.
JlaGopaTtopHas pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPUIOY»

0.5

04.10.2023

16

Crpykrypa Buaa

06.10.2023

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLUN

09.10.2023

18

CBs3b MHUKPOSBOJIOIOUN U SITUACMHUOJIOINH

11.10.2023

19

MaKpOBBOJ'IIOI_[I/IH. ITaneoHTOIOrHYECKHE
MCTOJbI U3YUCHUS SBOJIFOINUN

13.10.2023

20

BI/IOFGOFpa(I)I/I‘-ICCKI/IC MCTOAbI U3YUCHU
9BOJIIOIINH

16.10.2023




OMOPHOJIOTHYECKUE U CPABHUTEIHLHO-

21 MOP(}OJIOTHYECKUE METO bl U3yUCHHUS 18.10.2023
IBOJTFOITIHT
MonekynsipHO-r€HETUYECKUE,
22 OMOXMMHYECKHE U MAaTEMaTHICCKUE 50.10.2023
METO/IbI H3yICHHSI IBOJFOIIUU
23 OO01mre 3aKOHOMEPHOCTH BOJTFOIIHH 93.10.2023
24 AJranTuBHAs paauanus.
HepaBHOMEpPHOCTH TEMTIOB DBOJIIOIIH 25.10.2023
o5 HaydyHble rTUTIOTE3BI IPOUCXOKICHUS 05
YKWU3HU Ha 3emMIie 27.10.2023
26 JloHaydHBIC MTPEICTABICHUS O 0
3apOXKACHUH KU3HU 08.11.2023
97 OCHOBHBIE ATaIlbl HEOPrAHUYECKOU
3BOJIIOIIUA 10.11.2023
28 ['unoTe3sl 3apoKaAeHUS KUZHH 13.11.2023
Hctopus 3emiu 1 METObI €€ U3y4ECHUS.
29 JlabopaTtopHas paborta «3ydeHue u 05
OTIMCAaHUE UCKOITaeMbIX OCTaTKOB JIPEBHUX 15.11.2023
OpPraHU3MOB»
30 HavanpHbie sTansl opraHu4eckoi
3BOJIIOLIUA 17.11.2023
31 OBOJIIOLUS DYKapHOT 90.11.2023
39 OCHOBHBIE ATaIbI BOJIOIUU 05
pacturensHOro Mupa. [Ipakrnyeckas 22.11.2023




pabora «M3yduenune ocobeHHOCTEH
CTPOCHHUS PACTCHUN Pa3HBIX OTIACIOBY

OCHOBHBIC ATaIIbI 3BOJIOIINH ) KHBOTHOI'O

33 MUpa 24.11.2023
DBoJIONNS )KUBOTHBIX. [IpakTiaeckas
34 pabora «M3y4uenne ocobeHHOCTEH 0.5 97 11.2023
CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)
35 PazButue xxu3HM Ha 3emMIie Mo Ipam U
nepuoam 29.11.2023
36 MaccoBbie BEIMUPAaHHUST — YKOJIOTHIECKHE
KPHU3HCHI POIIIIOTO 01.12.2023
37 CoBpeMeHHBIN YKOJIOTHYECKUI KPU3UC,
€ro 0COOEHHOCTH 04.12.2023
38 CoBpemeHHast cucTeMa OpraHnyecKoro
MPOIILJIOTO 06.12.2023
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB 08.12.2023
40 AHTpPOTIOJIOTHS — HayKa O YEJIOBEKe 0.5 11.12.2023
41 Pa3BuTue npenacraBieHui o
MIPOUCXOXKICHUH YeIIOBEKA 13.12.2023
MecTo yenoBeka B CUCTEME
oprannueckoro mupa. JlabopatopHas
42 pabora «M3yuenue ocobeHHOCTEH 0.5 15.12.2023
CTPOEHHS CKeJleTa YellOBeKa, CBA3aHHBIX C
MPSIMOXO0KICHHEM
43 JIBMKyIIMe CUiIbl aHTPOIIOTEHE3a

18.12.2023




CooTHOILIEHUE OUOJIOTUYECKUX U

44
COIMANTLHBIX (PAKTOPOB B AHTPOIIOTCHE3E 20.12.2023
45 OcHOBHBIE CTaJMHU AHTPOTIOTEHE3a 99 12 9023
46 [TaneoreHeTrKa u MajaecoreHOMUKA 95 12 2023
47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa
27.12.2023
UYenoseueckue pacel. [IpakTnyeckas
48 pabota «I/I3yquHe IKOJIOTUYECKUX 0.5 99.12.2023
aJlanTalnui 9eJI0BeKay
49 MeskTUCITUTUTHHAPHBIC METOTBI
AQHTPOTIOJIOTUH 10.01.2024
50 3apoxICHUE U Pa3BUTHE IKOJIOTHH 0.5 12.01.2024
Mertonp! skonoruu. JlaboparopHas padota
51 «3yuenue MfTOI{OB SKOJIOTHUECKUAX 0.5 15.01.2024
HCCIIEIOBaHUII»
52 3Ha4YEHHE IKOJOTUUECKUX 3HAHUM IS
YeloBeKa 17.01.2024
53 Dkonorudeckue GpakTopsl 10.01.2024
Abunotuueckue dakropsl. CBET Kak
54 skonoruueckuid akrop. Jlaboparopuas 05
paboTa «BblsiBIeHHE TpUCHOCOOIeHUI ' 22.01.2024
OpPraHU3MOB K BIMSIHUIO CBETa»
Abunotuueckue daktopsl. Temmneparypa
55 . 0.5
KaK 9KOJIOTHYEeCKUH (aKTop. 24.01.2024




JlaboparopHas paboTa «BbIsBiICHHE
MIPUCTIOCOOICHUI OPraHU3MOB K BIUSHHIO
TEMIIepaTyph»

AbuoTtnueckue Gpakropsl. BiaxxHocTh Kak
sKoJiorndeckuii paxrop. JlaboparopHas

56 0.5
paboTa «AHATOMHYECKHUE OCOOCHHOCTH 26.01.2024
pacTeHHIA U3 Pa3HBIX MECT OOUTAHUSDY

o7 Cpenpl oOuTaHUs OPraHu3MOB 99.01.2024

58 Buonornyeckne puTMbI 31.01.2024

59 KvzHeHHbIE POPMBI OPTraHU3MOB 02.02.2024

60 buotnueckue dakTopsl 05.02.2024
3HaueHne OMOTHYECKNX B3aUMOIeICTBUI

61 JUTsI CYITIECTBOBAHMS OPTaHU3MOB B CpeJIie 07.02.2024
obuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKH 05
HOMYIALAI ' 09.02.2024
OcHOBHBIE TIOKA3aTENIN MOMYJISIINN:

63 YHCIIEHHOCTb, TUIOTHOCTb, BO3pPACTHAS U 12.02.2024
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENN MOMYJISIINN:

64 POKIa€MOCTh, IPUPOCT, TEMIT POCTA, 14.02.2024
CMEPTHOCTh, MUTPALIUU

65 DKoJoTu4ecKast CTPYKTypa MOMYIISIIHH

16.02.2024




66

JInHaMuKa NOMYJISILUY U €€ peryisaiuus

19.02.2024

67 KpuBbie pocTa YMCIIEHHOCTH TOMYJISAIIUH.

KpuBbie BbIKUBaHUS 21.02.2024

DKoJIoTHYECcKasi HUIIa BUJA.
68 JlaboparopHas E)a60Ta «[IpucnocobneHus 0.5 96.02.2024

CEMSTH PaCTEeHUH K PacCEICHUIO)»
69 Bun xak cucrema momymsiui 98.02.2024
70 3aKOHOMEPHOCTH TIOBEJICHHS ¥ MUTPAITAN

KHUBOTHBIX 01.03.2024
71 Co00111ecTBO OPraHu3MOB — OHOIICHO3 04.03.2024
72 DKoCHCTeMa KaK OTKPBITasi CUCTEMA

06.03.2024

73 KpyroBopoT BeniecTB u MOTOK SHEPTHU B

IKOCUCTEME 11.03.2024
74 OCHOBHBIE TIOKA3aTEIH YKOCHCTEMBI 13.03.2024
75 DKOJIOTHYECKUE TTUPAMUIBI 15.03.2024
76 N3menenust cooOI1ecTB — CYKIIECCUH 18.03.2024
= [TpupotHBIEe 3KOCUCTEMBI. DKOCHCTEMBI

03€p M peK. DKOCUCTEMBI MOpPEN U OKEaHOB 20.03.2024

[IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
78 .

TYHJIp, JIECOB, CTENEH, IyCTHIHBb 22.03.2024
79 AHTpPOIIOTE€HHBIE SKOCUCTEMBI




01.04.2024

YpboakocucreMmsl. [Ipaktudeckas padora

80 «M3ydenue u onucaHue 0.5

yp6g:KOCHCTeMH» 03.04.2024

3aKkoHOMEpPHOCTH (hOPMUPOBAHHS
81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B 05.04.2024

HKOCHUCTEMAX

MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN
82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,

OpraHU3MEHHOM, TOMYJISIIUOHHOM U 08.04.2024

HKOCHCTEMHOM YPOBHSX
83 buocdepa — obmeruranerapras 06009Ka 05

3emiu 10.04.2024
84 VYuenue B. U. Bepuanckoro o 6uocdepe 12.04.2024
85 3aKOHOMEPHOCTH CYILIECTBOBAHHUS

orocdepsl 15.04.2024
86 KpyroBopoTsl BeriecTs u

OMOreOXMMHUYECKHUE IUKITBI 17.04.2024
87 3oHaNIBHOCTH OMocdepbl. OCHOBHBIC

OMOMBI CyIIN 19.04.2024
88 YcToitunBoCcTh OMoCchepsl 99 04.2024
89 DKOJIOTHYeCKHE KPU3UCHI U UX MTPUUHHBI 94.04.2024
90 BozneiicTBue yenoBeka Ha 6nochepy 26.04.2024
91 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA 0.5




pPacTUTEIBHBIN U )KUBOTHBIN MU

27.04.2024

92 Oxpana mpupoIs! 1 03.05.2024
93 OCHOBHBIE IPUHIUIIBI YCTOHYHBOTO 1

Pa3BUTHS YEJIIOBEUECTBA U MIPUPO/IBI 06.05.2024

PanmoHaibHOE PUPOIOTIOIB30BAHHE U
94 COXpaHEeHHEe OMOJIOTUIECKOTO 1

pa311;006pa3m 3emin 08.05.2024
95 O6061menue mo reMe «MUKPOIBOJIOLUS U 1

e€ pe3yJabTaTh» 13.05.2024
96 O6061eHue o TeMe «Makpo3BOTIOIUS U 1 1

e€ pe3yJabTaTh» 15.05.2024
97 O6061mmenue no teme «I[Ipoucxoxaenue u 1

pa3BUTHE )KU3HU Ha 3eMIIe)» 17.05.2024
98 O6006menue mo Teme «IIpoucxoxaecHue 1 1

YeJIOBEKa — aHTPOTIOTCHE3) 20.05.2024
99 O06o0meHue 1Mo Teme «IKOJIOTHs — HayKa 1 05

0 B3aMMOOTHOIIICHUSIX OPTraHU3MOBY 22.05.2024
100 O606menue mo reme «OpraHu3Mbl U 1

cpena oOuTaHUs 24.05.2024
101 O06o06mIeHre TI0 TeMe «DKOJIOTHsI BUJIOB U 1 1

TIOTYJISITHI 27.05.2024
102 O606mmenue o teme «buocdepa — 1 1

r106anbHas IKOCHCTEMa) 29.05.2024

OBIIEE KOJIMYECTBO YACOB I1O 102 3 75

I[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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