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HNOSACHUTEJIBHAS 3AIINCKA

[Tporpamma o yueOHoMy npeamety "buonorus" (nangee - OMOJIOrUs) Ha YPOBHE CPETHETO
obmero odbpazoBanus paspaboraHa Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273 -03
«O0 oOpaszoBannu B Poccuiickoit ®Denepanun», ®I'OC COO, Konnenmuu mnpenogaBaHus
y4eOHOro npeamMera «BbHoNIOrus» U OCHOBHBIX IOJIOXKEHUH (enepaibHOW padouel MmporpaMMbl
BOCIIMTAHMUSL.

VYueOHnblii npeamer «buonorus» yrimyonénnoro yposHs wu3ydenus (10—11 xmaccer)
SIBJIIETCS. OJJHUM M3 KOMIIOHEHTOB INpeaAMeTHOH obnactu «EcTtecTBeHHO-HayuHbIE MPEAMETH».
Cornacno mnonoxenussm OI'OC COO mnpo¢unbHble yueOHBIE MPEAMETHI, HM3ydyaeMble Ha
yriy0aEHHOM YpOBHE, SBISIOTCS criocoOoM muddepeHnnanuyu o0ydeHus Ha YPOBHE CpPEIHETO
oOmiero oOpa3oBaHHUS M NMPHU3BaHBl 00ECHEYUTh MPEEMCTBEHHOCTh MEKJY OCHOBHBIM OOILIUM,
CpPEeIHUM OOIIMM, CpeIHUM MPO(EeCCHOHAIBHBIM U BBICIIMM O00pa3oBaHueM. B To ke Bpems
KaXIbIi U3 9TUX YYEOHBIX MPEIMETOB AOKEH ObITh OPUEHTUPOBAH HA IPHUOPUTETHOE PEILICHHE
00pa3oBaTeNbHBIX, BOCIIUTATEIbHBIX U Pa3BUBAIOIIMX 3aJ1ay, CBA3AHHBIX C MPOQOpUEHTALUEH
00yyYaromuxcss U CTUMYJUPOBAHHEM HHTEpeca K KOHKPETHOW 00JacTH HAy4YHOTO 3HAHMS,
CBSI3aHHOTO C OWOJIOTHEN, MEIUIMHOW, HKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamerty "buonorus" ga€t npeacraBieHue o LEIU U 3a7avax
n3ydeHus ydeoHoro npeameta «bruonorusp» Ha yriryoaéHHOM ypoBHE, OIpeaesieT 00a3aTeabHoe
(MHBapMaHTHOE) MPEAMETHOE COJACpI)KAHHE, €r0 CTPYKTypPHpPOBAaHHME IO paslenaM U TeMmaw,
pacmpeneneHre no KiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh H3yUeHUs yueOHOro MaTepuana
C y4€TOM MEXIPEJAMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€i, JOTMKM Yy4eOHOro mporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs. B mporpaMMe mo OMOJIOrMH peaM30BaH MPHHITUI
MPEEeMCTBEHHOCTH C HW3y4YCHHEM OHOJOTMHM Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS,
Omaromapst 4eMy MPOCMATPUBACTCS  HANPABJICHHOCTh HA  TOCIHEAYIONIEe  pa3BHUTHE
OMOJIOTMYECKUX 3HAHWH, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAyYHOTO
MHUPOBO33PEHHUS, SKOJOTMYECKOT0 MBIIUICHHS, MPEJICTaBICHUI O 310pOBOM 00pase *KHU3HH, Ha
BOCIIUTaHHe OEpeXKHOro OTHOLIEHUS K OKpyXaromed mnpupogHoil cpene. B mporpamme mo
OMOJIOTUM TakXe IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanusainuu
tpeboBanuit ®I'OC COO K miIaHUpPYEeMbIM JUYHOCTHBIM, METalpPEAMETHBIM U HpPEeIMETHBIM
pesynbrataM oOydeHuss U B (OPMUPOBAHMM OCHOBHBIX BHUJOB Y4eOHO-TTO3HABATENIbHOMN
NESATEIBHOCTH OOYYalOIMXCsl MO OCBOCHHUIO COJEpKAaHHUS OHMOJIOTHYECKOro 0o0pa3oBaHUs Ha
YPOBHE CpeJIHero 001ero o0pa3zoBaHusl.

VYueOHblli npeamer «buosnorus» Ha ypoBHE cpeaHero oOiiero oOpa3oBaHUs 3aBEpLIACT
Ouosoruueckoe 00pa3oBaHUE B LIKOJIE M OPUEHTUPOBAH Ha pacIIMpeHHe U yriyOJieHue 3HaHUM
oOydJaromuxcsi O JKUBOM MpPHPOJE, OCHOBAX MOJIEKYJSIPHOM M KJIETOYHOM OHoJjorumy,
SMOpHOJIOTUH U OUOJOTUU PA3BUTHS, T€HETHKH, CEJIEKIMH, OMOTEXHOJOIUHU, 3BOJIOLMOHHOTO
YYEHHUS U KOJIOTHUH.

Nzydenne yueOHOro mpenmera «buonorus» Ha yrayOi1eHHOM YpOBHE OpUEHTHPOBAHO Ha
MOJATOTOBKY OOYYalOIIMXCA K IMOCIICAYIOMEMY IOJIYYEHHUI0 OHOIOTMYECKOTO 00pa3oBaHUs B
By3aX W OpPraHH3aIUsiX CPeJHEro NpodeccHoHaTbHOro oopazoBanusi. OCHOBY €ro CoAep KaHUs
COCTaBIIIET CHUCTEMa OMONOTHYECKMX 3HAHUHM, MOTYUYEHHBIX MPU H3YYEHUU OOYUYarOIIMMHUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3/ie]ioB OHOJOTUM HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOITYYarOT pa3BUTHE. Tak, pacCIIMPEHbI U YTII1yOIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTeHHSX, KUBOTHBIX, IpuOax, OakTepusix, OpraHu3Me 4eloBeKa,
o0UIMX 3aKOHOMEPHOCTSX JKU3HHU, JOIMOJHUTENBHO BKIIOYEHBl OHOJIOTUYECKUE CBEACHUS



MIPUKJIAJHOTO U TOUCKOBOIO XapaKTepa, KOTOPbIE MOXHO HCIOJb30BaTh KaK OPUEHTHUPHI JUIS
nocieayoiero Beioopa npodeccuu. Bo3MokHa Takke MHTErpalys OMOJOTHMYECKUX 3HAHHH C
COOTBETCTBYIOIIMMHU 3HAHUSMU, TTOTYYCHHBIMU O0YUYAIOIUMHUCS MPU U3YUYSHUH (PU3UKU, XUMHH,
reorpaduy U MaTEMATHKH.

Crtpykrypa mporpammbl mo ydeOHomy mnpenmery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOIMOHHBIA MOAXOABl K HM3yueHHIO Ouonoruu. CorjacHO MM, H3Yy4daroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHbIE JIJISl )KMBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alMH,
SBOJIIOIIMM OPraHUYECKOro Mupa Ha 3emiie, COXpaHEeHHs OHOJIOTMYEcKOro pa3zHooOpasus
miaHeTsl. Tak, B 10 kjacce H3ydyaroTcsi OCHOBBI MOJIEKYJISPHOM M KIETOYHON Ounosoruu,
SMOpHOJIOTUH U OHUOJIOTHN PAa3BUTHS, TEHETUKH U CEJEKIUU, OMOTEXHOJIOTUHU U CHHTETUYECKOM
OMOJIOTUH, aKTyalIM3UpPYIOTCS 3HAHUS oOOydaromuxcs Mo OOTaHHMKE, 300JIOTMM, aHATOMUH,
¢uznonoruun yenoseka. B 11 kitacce u3yyaroTcs SBOJIOIMOHHOE YUYEHHE, OCHOBBI 3KOJOTHHU U
y4yeHue o ouocdepe.

VYueOHplii npeamer «buosorus» mnpusBaH 00ECHEUUTh OCBOEGHHE OOYUYaIOLIMMUCS
OMOJIOTMUECKUX TEOpUM W 3aKOHOB, MWJIeW, NPHUHLMIIOB W TMPABHI, JEXKAIIMX B OCHOBE
COBPEMEHHOI €CTEeCTBEHHO-HAy4YHOM KapTHHbI MHpa, 3HAHMM O CTPOEHUHU, MHOrooOpasuu u
OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, MOIMYJSALUH, OUOIIEHO3a, SKOCUCTEMBI, O BbLIAIOIINXCS
HAy4YHbIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEJJOBAHMSX B OHOJIOTMH, MPHUKIAJHBIX acleKTax
Ouosornyeckux 3HaHuil. s pa3BUTUS U MOJAEpkKAHUS MHTEepeca oOydaroumxcs K 0o oruu
Hapsay CO 3HAYUTENIbHBIM O0BEMOM TEOPETHUECKOTO MaTepualia B COJAEPKaHUU IPOTrPaMMBbI 110
OMOJIOTMHM TIPEITyCMOTPEHO 3HAKOMCTBO C MCTOPHMEH CTAHOBJCHHUS M Pa3BUTHSA TOW WIIM WHOM
obOnacTu OMOIIOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeKHBIX yUEHBIX B PEIICHHUE Ba)KHEHUIINX
OMOJIOTUYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Llenp n3ydeHus: yueOHoro npeamera «buonorus» Ha yriyOn€HHOM ypoOBHE — OBIaJeHUE
00yJaromMMHUCS 3HAHUSAMU O CTPYKTYpHO-(OYHKIIMOHAIBHOW OpraHU3allil J>KUBBIX CHUCTEM
pPa3HOTO paHra u MpuoOpeTeHne yMEHU UCIOIb30BaTh 3TH 3HaHUS B (POPMUPOBAHU U MHTEpECa
K Omnpeaes€éHHON o0nacTu mMpoPeCCHOHAIBHON NESITETbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY yueOHOTO 3aBeIeHUs AJIs IPOJIOKEHUSI OMOIOTHYEeCKOro o0pa3oBaHMsL.

Joctrxenue 1enu u3ydeHus: yuebHoro npenmera «buonorus» Ha yriyOoaéHHOM ypoBHE
oOecreynBaeTcs pelIeHneM CIeIyIoIuX 3a/1ay:

OCBOGHHE OOYyYarOIIMMHUCA CHUCTEMBbl OHOJOTMYECKHMX 3HAHW: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLEMIUIX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBHIIaX,
COCTaBJIAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYH KapTUHY MHpa; O CTPOCHHH,
MHOT'000pa3uu U OCOOCHHOCTSAX OMOJIOTHYECKUX CHUCTEM (KIJIETKa, OpTaHU3M, MOMYJIALNs, BU/,
OuoreoleHo3, Ouocdepa); O BBIAOIUXCS OTKPHITUAX U COBPEMEHHBIX HCCIIEIOBaHUSIX B
OHOJIOTUH;

O3HAKOMJIEHHE  OOydyaroummxcs C  METoJaMH  IO3HaHWsS ~ JKMBOM  NPUPOAIBL:
HCCIIEeI0BATEIbCKIMH METOAaMH OMOJIOTHUECKUX HAYK (MOJICKYISPHON U KIETOYHOM OHONIOTHH,
SMOPHUOJIOTUH U OUOIOTHU Pa3BUTHS, TEHETUKH U CENCKIUU, OMOTEXHOJIOTHH U CHHTETUYECKOM
OMOJIOTUH, TMAalCOHTOJOTHH, OKOJOTHH); METOJAaMH  CaMOCTOSATEIHHOTO  MPOBEACHHUS
OMOJIOTMYECKUX MCCIICIOBaHUM B Jlabopatopud M B npupoze (HaOIOIACHUE, H3MEpPCHHE,
SKCIIEPUMEHT, MOJCIMUPOBAHHUE);

OBJIaJicHUEe OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSTEIBHO HAaXOJWUTh, aHAIMU3HPOBATH H
HCII0JIb30BaTh OMOJIOTUYECKYI0 HH(POPMALINIO; TOJIb30BATHCS OMOIOTHYECKON TEPMUHOJIOTHEH U
CUMBOJIMKOM; YCTaHaBIMBaThb CBSI3b MEXKIy pa3BUTUEM OWMOJOTMM U  COLMAJIBHO-
SKOHOMHUYECKUMH M HKOJIOTMUYECKMMHU NpOoOJeMaMM 4YeOBEYeCTBAa; OIEHHBATh MOCIEICTBUS



CBOEH JIE€ATEJIBHOCTH 110 OTHOLIEHHIO K OKpY’)Kawolled NpUpPOJHOW cpene, COOCTBEHHOMY
3M0POBBI0 W 3/I0POBBIO0  OKPYKAIOIIUX JIIOAEH; OOOCHOBBIBATH U COONIIOATH  MeEpHI
npoduIaKTUKK MH(GEKIIMOHHBIX 3a00JICBaHMI, MMPaBUiia MOBEACHHUS B MPUPOJIE B 00CCIICUCHHS
0e30MacHOCTH COOCTBEHHOH >KU3HENEATEIIbHOCTH B YPE3BbIUAWHBIX CUTYalUSX MPUPOIHOTO H
TEXHOTC€HHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITHS B OOJACTH
OHOJIOTHH;

pasBuTHE y O0YYaIONMXCS MHTEIEKTYallbHBIX U TBOPYECKUX CIIOCOOHOCTEH B IpoIecce
3HAKOMCTBA C BBIIAIOIIMMUCA OTKPBITUSIMH U COBPEMEHHBIMU HCCIIEIOBAaHUSIMH B OMOJIOTHH,
pelraeMpIMi €10 MpoOJieMaMu, METOJI0JIOTHEH OMOJIOrMYecKOro HCCIeA0BaHUs, MPOBEACHUS
OKCMEPUMEHTAJBHBIX HCCIEIOBaHUM, pelmeHuss OHOJIOTHYECKHX 3a/lady, MOJEIUpPOBaHUS
OMOJIOrNYEeCKIX O0BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Y OOYyYarOUMXCs IEHHOCTHOTO OTHOLICHMsS K JKMBOM MpHUpOJE B IEJIOM U K
OTHENbHBIM €€ 00BbeKTaM U SBICHUAM; (OPMUPOBAHHE HKOJIOTMYECKOW, TE€HETUUYECKOM
rPaMOTHOCTH, OOIIEH KyJbTypbl MOBEAEHUSA B MPUPOJE; MHTETPALMUA €CTECTBEHHO-HAYUHBIX
3HAHHM;

npuoOpeTeHne 00y4aroUMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM IPUPOAOIIOIb30BaHUN
(cobmroieHe mMpaBWJI TOBEACHUS B TMPHUPOJE, OXPaHbI BHUJOB, IKOCUCTEM, OHOCHEpHI),
COXpaHEHUH COOCTBEHHOT'O 3/I0POBBS U 3[I0POBBSl OKPYXAIOIIUX JHOJeH (COOMI0aeHus Mep
npobunaktuku  3aboneBaHuii, oOecreuyeHne  OE30MACHOCTH  KU3ZHEAESITENBHOCTH B
Ype3BbIYAHHBIX CUTYaLUAX MPUPOJAHOTO U TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE UCIIOIb30BaHUS
OMOJIOTMYECKUX 3HAHUH U YMCHHI B IIOBCEAHCBHOM YKU3HH;

CO37aHME YCIOBUM ST OCO3HAHHOTO BHIOOpa OOYYAIOUMMUCS WHANBUAYAIbHON
o0pa3oBaTeNbHON TPaeKTOpUHU, CIOCOOCTBYIOLIEH MOCIeAyromeMy MnpodecCHOHATEHOMY
CaMOOIIPENICJICHUI0, B COOTBETCTBHHM C WHAMBUAYaJIbHBIMH HWHTEpECaMH U TOTPEOHOCTIMHU
peruoHa.

OO01ee 4KCclIO YacoB, OTBEACHHBIX HAa M3yuyeHHE OHOJOTMU Ha YriayOJeHHOM YpOBHE
cpeanero obOmiero obpaszoBanus, coctaBiser 204 gaca: B 10 xmacce — 102 gaca (3 uaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEJEIN0).

Otbop opraHu3zanMOHHBIX (OpPM, METOJOB H CPEACTB O0OyueHHss OWOJIOTHUH
OCYUIECTBIIETCS C YYETOM CIEeUU(PUKH ero coJepaHus W HalpaBICHHOCTH Ha PO JAO0JIKEHHE
OuoJoruueckoro oOpa3oBaHHUs B OpPraHHU3AIUAX CPEIHEro MNpodecCHOHAIBHOTO M BBICIIETO
oOpasoBaHuUsl.

OO0s13aTeNIbHBIM yCIIOBHEM IPU 00y4eHHM OMOJOrMU Ha yriayOlEHHOM YpOBHE SIBIISETCS
IpoBejieHue J1abopaTOpHbIX U MpakTHdyeckux pador. Taxke ywactue oOydwarouMxcs B
BBIIIOJIHEHUM TPOEKTHBIX U  y4eOHO-HCCIIEeNOBaTENbCKUX paboT, TeMaThKa KOTOPBIX
ONpeJensercss y4uTeJIeM Ha OCHOBE HMEIOIIMXCS MaTepHUalbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX MPUPOJIHBIX YCIOBHUH.



COJEPXAHUE OBYYEHUSA
10 KUIIACC

CopnepxaHue INpPOrpaMMbl, BBIJEIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHOM utorosoii arrectanuu (I'MA).

Tema 1. buoJsiorus kak Hayka

CoBpemeHHast OMONOTUSI — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM TpoOsieMbl. DyHIaMEHTaldbHbIC, MPUKIATHBIE U
ITOMCKOBBIE HAyUHbIE UCCIIEI0OBAHUS B OMOJIOTHH.

3HaueHue Ouosoruu B (HOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. IIpodeccun, cBs3anHble ¢ Ouonormeil. 3HaueHHWe OHOJOTMM B TPAKTHYECKOMH
NEATEIbHOCTH YEJIOBEKA: MEJMIIMHE, CEeJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
HIPUPOJIBIL.

JdeMoHcTpannu

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, Y. I'apseid, I'.
Mengens, B. U. Bepuaackuii, U. II. [laBnos, . . Meunuxkos, H. 1. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, @. Kpuk, /1. K. benses.

Tabmuue!l 1 cxembl: «CBsI3p OMOJOTUU C IPYTMMH HaykaMm», «CucreMa OMOJIOrH4ecKUx
HayK».

Tema 2. ’)KuBble cUCTeMbI U X U3YyUYeHHE

JKuBble cuctemsbl Kak npeameT uzydeHus: 6uoaoruu. CBONWCTBA KUBBIX CUCTEM: €IUHCTBO
XUMUYECKOIO0 COCTaBa, JOUCKPETHOCTh M LEJIOCTHOCTh, CIOXXHOCTb U YIOPSAAOYEHHOCTb
CTPYKTYpBI,  OTKPBITOCTb, = CaMOOpPTaHM3alUs, CaMOBOCIPOU3BEJICHUE, Ppa3IpaKUMOCTh,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHM3alMHd JKHUBBIX CHCTEM: MOJIEKYJSPHBIMA, KJIETOYHBIA, TKAHEBBIN,
OpTraHU3MEHHBIH, MOIYISAUHUOHHO-BUIOBOM, 3KOCUCTEMHBIN (6MOTeoIIeHOTUYECKHU ),
o6uocdepusiii. [Iporeccel, npoucxosamue B KHUBBIX cucTeMax. OCHOBHBIE NPU3HAKH JKHUBOTO.
Kuznp kak ¢opma cyuiectBoBaHMs Matepun. Hayku, nsyuaroiiye >KUBble CHCTEMBI HAa Pa3HbIX
YPOBHSIX OpTaHU3AIUH.

Wzydenue XHUBBIX cUCTeM. MeTonbsl Ouonormdyeckoil Hayku. HaOmroneHue, msmepeHue,
JKCIIEPUMEHT, cUcTeMaTu3alnus, MeTtaaHanu3. lloHATHe O 3aBUCUMONl M HE3aBUCHUMOU
nepeMeHHoil. IlmanupoBanue nskcnepumenTta. I[loctaHoBka u mnpoBepka rumnore3. Hynepas
runore3a. [lonstie BoIOOPKHU U €€ HocToBepHOCTh. Pa3dpoc B OGmonornyeckux AaHHbIX. OlieHKa
JIOCTOBEPHOCTH IOJYYEHHBIX Pe3yJNbTaTOB. [IpUUMHBI UCKAXKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JleMoHCcTpanun

Tabmuuel u cxembl: «OCHOBHbIE TNpPU3HAKU KU3HW», «buHojormueckue cucrteMsly,
«CBolicTBa KUBOM MaTepUn», « Y POBHU OpraHU3aLNU )KUBOU IPUPOAbD», «CTpOCHHE KUBOTHOU
KIeTKNn», «TKaHM  KUBOTHBIX», «CHCTEMBI OPraHOB  4YEJIOBEYECKOI'0  OpraHU3May,
«buoreonenos», «buocdepa», «MeToabl U3yUEHUS KUBOU IPUPOABI».

O6opynoBanue: 1abopaTopHOE 000pPYAOBAHUE JIsI TPOBEACHUS HAOIIOACHUNA, N3MEPEHUH,
9KCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonb30BaHUE Pa3IUYHBIX METOJOB NMPU U3YYEHHH >KUBBIX
CUCTEMY.

Tema 3. buosorusi KJIeTKH



Knerka — cTpykTypHO-QYHKIMOHAJIbHAs €IMHULA >XKUBOr0. MICTOpHUS OTKPBITUS KIIETKH.
PaGotel P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBanu, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOM KJIETOYHON TEOpUH.

MeTonbl MOJIEKYJISPHOM W KJICTOYHOH OHOJIOTMH: MHMKPOCKOMHS, XpomaTtorpadus,
anexkTpodope3, METOoJ  MEYeHbIX aToMmoB, auddepeHIHaNIbHOEC IEHTPH(PYTUPOBAHUE,
KyJIbTUBHUPOBAHUE KIETOK. M3yueHue @HUKCUPOBAHHLIX KiemoK. DIEKTPOHHAS MHUKPOCKOTIHSI.
Konghoxanvnas muxpockonus. Bumanvroe (npustcusnennoe) uzyyenue Kiemox.

JleMoHCTpanun

IToptpertsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmunel 1 cxembl: «CBETOBONH MHKpPOCKOI», «DJIEKTPOHHBIH MHUKpocKom», «Mctopus
Pa3BUTHSA METOJJOB MUKPOCKOIIHUN.

ObopyoBaHHe: CBETOBOM MHKPOCKOI, MUKpOMpENnapaThl PacTUTEIbHBIX, KUBOTHBIX WU
OaKTepuaIbHBIX KIETOK.

IIpakTuueckas padora «l3yueHue MeTOAOB KJIETOUYHON Ouosnoruu (xpomarorpadus,
anekTpodopes, nuddepennuansbHoe neHTpudyruposanue, IILP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XHUMHUYECKUN COCTaB KIETKH. Makpo-, MUKpO- U YIbTPAMHUKPOAJIEMEHTHl. Bona u €€ poib
KaK pacTBOpPUTEJNIsS, peareHra, ydacTUe B CTPYKTYPUPOBAHUHU KIETKH, TEIIOPETYJIALHUN.
MunepanbHble BELIECTBA KJIETKU, X OHOJorndyeckas poJib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelecTBa KieTku. buonornueckue nonumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Monekyinbl. [lepBuuHas cTpykTypa Oeiika, NmenTUIHAs
CBs3b. BTOpHuHas, TpeTHYHas, YeTBepTUUHAs CTPYKTyphl. Jlenarypaums. CBoiicTBa OEIKOB.
Kiaccudukanus 6enkop. buonorundeckue GyHKIUN OCIKOB. [Ipuotnsi.

VrneBoasl. MoHocaxapuabl, AUCAXapuJibl, OJUrocaxapuisl M mnojucaxapuasl. OOmui
IJIaH CTPOCHHUS U (PU3UKO-XMMHUYECKHE CBOWCTBA YIJIEeBOJOB. buonormueckuwe QyHKINN
YTJIEBOJIOB.

Jlununel.  I'mapodunsHO-ruapodoOHble  cBoiictBa.  Kiaccudukamus — nununos.
Tpurnuuepuasl, pocdonunuabl, BOCKH, CTepouabl. buonorudeckue ¢pyHkimu aunuaoB. O6mue
CBOMCTBa OHMONOTMYECKMX MeMOpaH — TeKy4yecTb, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIYIIPOHUIIAEMOCTb.

HyxneunoBbie kucnotel. JJHK u PHK. Ctpoenue HykiaenHOBBIX KUCIOT. HyKiaeoTHbI.
[Ipunnun xommiementapHoctu. IlpaBuno Yapradda. Crpykrypa JAHK — nBoiiHas crnupais.
Mectonaxoxaenue u 6uonorunueckue pynkunn JJHK. Bunet PHK. ®@ynxnun PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Mojekyie AT®. buonornyeckue
¢byakunn  AT®. BoccTraHOBIEHHBIE TEPEHOCYUKH, UX (QyHKOUUM B KJIeTKe. [[pyeue
HyKIeo3uompugocpamul (HTD,). CexBennpoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouonorus: OHMOXMMHYECKHE M OMOPHU3NYECKHE HCCIENOBAaHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl OuoMolnekyd. Moodenuposanue cmpykmypsl u QyHKyu
buomonexyn u ux komniekcos. Komnviomepnulii ouzatin u opeanuyeckull cunmes OUOMOIEKYI U
UX HENPUPOOHBIX AHATIO208.

JdemoHcTpauuu

[Toptpetsrt: JI. [Tonunr, x. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, ®. Canrep, C.
[Ipy3unep.

Huarpammbel:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B HEXKHUBOH  MNPUPOJIL»,
«Pacnipenenenrne XMMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOJIEY.



Tabmuuel u cxemsbl: «llepuonuyeckas Tabnuuma XHMHUYECKUX 3JE€MEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJbI», «BemiectBa B cocTtaBe OpraHu3MoBy», «CTpoeHHe MOJEKyJbl Oenkay,
«CTpyKTypbl O€IKOBOW MOJIEKYyNb, «CTpoeHHE MOJEKYN YrieBoJaoB», «CTpOEHHE MOJIEKY
nmunuaoBy, « HykinennoBbie KUCIOTHD, « CTpoeHUE MOJEKYJIbl ATD.

O06opyoBaHue: XUMUYECKas OCy1a U 000pyJ0BaHUE.

JlaGopaTopnasi padoTa «OGHapyXeHHE OETKOB C TTOMOIIBIO KAU€CTBEHHBIX PEAKITUI.

JlaGopaTopHas padora «/ccrneqoBanue HyKJIEMHOBBIX KUCIOT, BBIACIECHHBIX U3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema S. CTpoeHune 1 QyHKIHMH KIETKH

Tunsl KIETOK: dyKapHOTHYecKas M MpokapuoTuyeckas. CTpyKTypHO-(pyHKIHOHAIbHbBIE
00pa3oBaHUs KIETKH.

Crtpoenue mpokapuoTHueckoi kieTku. Kiertounas crteHka Oaktepuit U apxem.
OcoOeHHOCTH CTpOoeHUs TeTepoTpodHO U aBTOTPO(DHOI MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OUOLIEHO3AX.

Crpoenne u (QpyHKIMOHHUPOBAHUE dyKapuOTHUYEeCKOM kieTku. [Inma3maTuueckas memOpaHa
(mma3manemMma). CrpykTypa IulasmMaTHueckod MeMmOpanbl. TpaHcmopT BewiecTB 4epes
I1a3MaTHYecKyl0 MeMOpaHy: NaccuBHbIM (quddysus, obieru€éHHas audpgys3us), aKTUBHBIN
(mepBUYHBIM M BTOPUYHBIA aKTUBHBIA TpaHcnoprt). Ilomynponunaemocts memOpanbl. PabGota
HaTpUH-KaJIMeBOT0 Hacoca. DHA0LUTO3: MHHOLUTO3, (parouuTo3. Dk3011T03. KietouHas creHka.
CtpykTypa U (yHKIIMH KICTOYHON CTCHKU PacTCHUH, rpuOOB.

[utomnaszma. Ilutozons. Ilutockener. [IBuxkeHue uuroriazMbl. OpraHouibl KIETKH.
OnHoMeMOpaHHbBIE OpraHOUAbl KIETKU: dHAomnasmarudeckas cetb (OIIC), annmapar [onbmxw,
JTU30COMBI, UX CTpOCHHE W (YHKIHMH. B3arMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWJIOB KIIETKH.
CrpoeHue TpaHyJISIpHOTO peTuKyinyMmMa. Mexanusm wuanpasenenus 6eikos ¢ OIIC. CunHte3
pactBopuMbIX  OenkoB. CHHTe3  KJIETOYHBIX MeMmOpaH. [mangkuii  (arpaHyssipHBI)
sHAOIUIa3MaTHUecKuil peTukyiayM. CekperopHas ¢yHKus annapara [onbmxu. Moougukayus
benxos 6 annapame I onvocu. Copmupoexa denxos 6 annapame I 0160xcu. TpaHCTIOPT BEIIECTB
B KJleTKe. Bakyonu pactutenbHbix kiaeTok. Kierounsriii cok. Typrop.

[TonryaBTOHOMHBIE OpPraHOMIBI KJIETKU: MUTOXOHAPUHU, IUIACTUABL. [Ipoucxoocoenue
mumoxouoputi u naacmud. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIUM  MHUTOXOHIpHM © miacTula. llepBuuHble, BTOpUYHBIE U CIOXHBIE IIJIACTH]IBI
(DOTOCUHTE3UPYIOIMX JYKAPUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIUIACTHI BBICIIUX
pacTeHHUN.

Hemem0pannble opranonsl kietku CTpoeHue U QyHKIMM HEMEMOpPAHHBIX OpraHOUIOB
kietku. PuGocombl.  [Ipomesxcymounvie  ¢punamenmol. MukpodunaMeHTsl. AKmuHo8ble
Muxkpogunamenmeol. MplllIeUHbIE KIETKU. AKMuUHOGble KOMNOHEHMbl HEeMbIUUEUHbIX KIeMOK.
Muxkpotpy6ouku. Knerounsiii wnentp. CTpoeHue U J[BHIKEHHE JKIYTUKOB M PECHHYEK.
Muxkpotpy6ouku nuToruiazmel. Llentpuons. benku, accoyuuposanuvie ¢ MUKpOGUIAMeHmamu u
Muxpompyboukamu. MomopHhvie 6enxu.

Anpo. OGosouka sapa, XpOMATHH, KapuOIIa3Ma, SAPBINIKA, UX CTPOCHHE M (YHKIIHH.
SAnepHblii OeNKOBBIM MaTpuKC. [IpOCTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEp(]azHOM
sanpe. dyxpomamun u ecemepoxpomamun. belku XpomaTHHa — TUCTOHBL. /[uHamuka s0epHOU
0b6onouKu 8 Mmumo3se. AoepHviii mparcnopm.

Knerounsle  BkitoueHus. CpaBHUTENbHAs  XapaKTEpUCTUKAa  KJIETOK  JYKapHOT
(pacTuTenbHOM, KUBOTHOM, FPUOHOI).

JdemMoHcTpauuu



IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmumpl U cxembl: «CTpoeHUE DYKAPUOTHUECKOW KICTKH», «CTpOeHHE KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE MUTOXOHAPUWY», «Snpo», «CtpoeHue
MIPOKAPUOTUUECKOM KIETKUY.

OOopyoBaHHE: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaTrbl pPacTUTENIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOTIpenapaTsl 0aKTepUalbHbIX KIETOK.

JlabopaTopnasi padora «/3yueHue cTpOeHUs KIETOK Pa3IMYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «l3ydyeHue cBOICTB KJIIETOUHON MEMOpaHbI».

JlaGopaTopHnas padora «lccienoBaHue Mmia3Moiau3a U ACMIa3MOJIN3a B PaCTUTEIbHBIX
KIIETKaX».

IIpakTuueckas padora «/I3ydyeHne ABMKEHUS IIUTOIIIA3Mbl B PACTUTEIBHBIX KIIETKAX).

Tema 6. OOMeH BelecTB U NpeBpalleHNE JHEPITHH B KJIETKe

AccuMWIAINS U JUCCUMIIISILIUS — JIBE€ CTOPOHBI MeTaboiau3Ma. THmbl oOMeHa BeIecTB:
aBTOTPOQHBII M  reTepoTpoHbIA. VYyacTue KuciIopoAa B  OOMEHHBIX IIpoleccax.
OHepretuyeckoe oOecrnedyeHue kietku: npespaunieHue AT® B oOMEHHBIX Ipolieccax.
@depMeHTAaTUBHBI XapaKTep peakLUHUi KJIeTOYHOro Meradbonusma. dDepMeHTBl, UX CTPOEHUE,
cBoiictBa u MexaHusM jaelctBua. Kodepmentsl. OTianuus (epMEHTOB OT HEOPraHUYECKUX
KaTajau3aTopoB.  benku-aktuBaTopel M O€JIKU-UHIMOUTOpBHL.  3aBUCUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEAKIUI OT pa3IUYHBIX (PaKTOPOB.

[lepBUUHBIl CHUHTE3 OpraHUYECKUX BELIECTB B KieTke. DoTOCUHTE3. AHOKCUEHHbIU U
okcuzeHnvlli  pomocunmesz 'y baxkmepuil. Ceemocobupaiowue nueMeHmsvl U NUSMEHMbl
peaxkyuoHHoz2o yewmpa. Polb XJI0pOIIIacTOB B mporecce ¢porocuHTe3a. CBETOBas U TEMHOBAs
¢bazpl. @omoosixanue, Cs., C4- u CAM-munsr pomocunmesa. IIpoayKTHBHOCTb (HOTOCUHTE3A.
Brnusinue pa3nuyHbeIx GaKkTOPOB Ha CKOPOCTh POTOCHHTE3a. 3HaUEHUE (POTOCHHTE3A.

XemocuHTe3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpUDUIMpYIOIINE
OaxTepuu, Keae300aKTepuu, cepobakTepuu, BOJOPOIHbIE OakTepun. 3HaUYeHHEe XEMOCHHTE3A.

AHaspo6HbIe opraHu3Mbl. Bussl Opokenus. [IpoaykTsl OpoXKeHUs W UX HCIOJIb30BAHHE
4eloBeKOM. AHa’poOHble MHKPOOPraHM3Mbl Kak OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
6ose3Hen.

AdpoOHBIE OpraHuM3Mbl. OJTambl SHEpPreTuyeckoro oobmena. IloAroTOBUTENBHBIN ATall.
I'mukonmn3 — 6eCKUCIOPOIHOE pacleTNIeHHe TII0KO3bI.

buonoruueckoe okucCiIeHHE, WU KIETOYHOE JbIXaHue. Pojab MUTOXOHIpHUH B Ipoleccax
Oouonorudyeckoro oxucieHusd. lluxnmueckue peakuuu. OxuciautenbHoe (ocHOpUIMpOBaHUE.
Onepeus membpannozo epaouenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunmaswl. [lpeumymiectBa a’poOHOro myTH OOMEHa BEIIECTB IEepe] aHadpPOOHBIM.
D PeKTUBHOCTD SHEPTETHUECKOTO OOMEHA.

JleMoHCcTpanun

[optpetsr: Jx. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuit, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmunpl 1 cxeMbl: «DPOTOCHUHTE3», «DHEpPreTuYeckuii oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue pepmeHTa», « XeMOCHHTE3Y.

O0opyioBaHME: CBETOBOM MUKPOCKOII, 000pyAOBaHUE Il IPUTOTOBIEHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTopnasi paGora «JI3ydyeHHe KaTaTUTHYECKONW aKTHBHOCTH (EpMEHTOB (Ha
pUMepe aMuiia3bl WM KaTanasbl)».



JlabopaTtopnass padora «M3yueHue QepMEHTATMBHOTO paclIEIeHUs MepoKcHaa
BOJIOPOJa B PACTUTENbHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopnasi padora «CpaBHEHHE MTPOLIECCOB (POTOCUHTE3a U XEMOCHHTE3a.

JlaGopaTopHasi padoTa «CpaBHEHHE MTPOIIECCOB OPOKCHUSI U IBIXAHUS.

Tema 7. HaciienctBeHHast ”HpOPMAIUA U peajin3anns eé B KieTKe

Peaknuu MatpuuyHoro cunresa. [I[pMHIIMI KOMIJIEMEHTapHOCTH B PEAKIHUSAX MATPUUHOIO
cuHTe3a. Peanmusanms HacnenacTBeHHOW wuHpopmanmu. ['eHeTndeckuit Koj, €ro CBOWCTBA.
Tpanckpunuus — matpuusslii cuHTe3 PHK. [IpuHIMnOel TpanCKpunuuu: KOMIUIEMEHTAPHOCTD,
AHTUTNAPAIUIEIBHOCTh, ACUMMETPUYHOCTh. Co3spesanue mampuunvix PHK 6 syxapuomuueckou
xknemxe. Hexooupyrowue PHK.

Tpancmsmus u e€ sranbl. Yuactue TpancnoptHbix PHK B OmocuHTe3e Oenka. YcmoBus
6uocunTe3a 6enka. Konupoanue aMuHoKuCIOT. Ponb pubocom B 6rocuHTe3e Oemka.

Coepemennvie npedcmagnenus o cmpoenuu 2enos. OpraHuzalvs reHoMa y MpoKapuoT U
9yKapuoT. Perynsnus akTUBHOCTH T'€HOB y mnpokapuoT. I'mmote3a omnepona (P. JKaxo0, XK.
Mano). Monekynsapuvie mexanusmuvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2enos. Perynsainus oOMeHHbIX NpoleccoB B kieTke. Kiierounslii romeocras.

Bupycsl — HekieTouHble (OPMBI KU3HU U 00JIUraTHbele nmapasutbl. CTpO€HHE NMPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBUPYCOB, OaxrtepuodaroB. Kuszmnennviti yuxn J[HK-codeporcawux
supycos, PHK-cooepowcawux eupycos, bakmepuogazos. Obpamnas mpanckpunyus, pesepmasa,
unmezpasa.

Bupycuble 3a0oneBaHus uejoBeKa, KHUBOTHbIX, pactenuit. CIIMJ], COVID-19,
COLIMANIbHBIE U MEJUIIMHCKHUE TPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananus 6orvwux maccusos («bigdatay) cmpyxmypuvix
ouonoeuuweckux Oaunvix. Hanomexwonocuu 6 6uonocuu u meouyuwne. IIpocpammupyemvie
@yuryuu denxos. Cnocobwvl 00CmasKu 1eKapcms.

JleMoHCTpanun

[Toptpetsi: H. K. Kosbuos, 1. . UBanoBCKHiA.

Tabmumpt u  cxembl: «buocuHTes Oenka», «l'eHeTnueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCay.

Tema 8. ’KusHeHHBIH HHUKJ KICTKH

Knerounelii nuki, ero mepuoisl u perymsuus. Mutepdasa u muto3. OcobeHHOCTH
MPOIIECCOB, MpoTeKarouwmx B uHTepdase. [loarotoBka kietku k aenenuto. [IpecunreTnueckuii
(MOCTMUTOTHUYECKHI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUN) MEPUOIbI
uHTep(Passl.

Matpuunsii  cuares JHK —  permmmkanms.  Ilpuanuner  perumkanun  JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, aHTUIAPALICIBHOCTb. MexaHu3m
pemmukammu  JIHK.  Xpomocombl. Ctpoenue xpomocom. Tenomepbl H©  Ternomepasa.
XPpOMOCOMHBIM HAa0Op KIETKH — KapHOTHUIl. JIMIUIOWAHBIA W TaluIOMIHBIA HAOOpPBI XPOMOCOM.
TI'oMonoruunsie XxpomMocoMbl. [10710BbIE XpOMOCOMBI.

Henenue kinetkn — Muto3. CTaguu MHUTO3a M IPOUCXOJSAUIME B HHUX IMPOLECCHl. THIBI
Muto3a. Kaprnoknnes u muTokuHes. buojgornueckoe 3HaueHUE MUTO3A.

Perynsiiuss MUTOTHYECKOTO IWKJIA KJIETKH. [IporpamMmmupyemasi KiieTOYHas THOENb —
anonTo3.



Knerounoe a1po, XxpoMOCOMBI, GYHKIIMOHANIbHASI T€HOMUKA. Mexanusmbl npoaughepayuu,
oughgpepenyuposku, cmapenus u eubenu kiemox. « Lughposas kiemray — 6uoungopmamuvecxue
Mooenu QYHKYUOHUPOBAHUSL KNeMKU.

JdeMoHcTpannu

Tabmunpl 1 cxembl: «JKU3HEHHBIA UK KICTKH», «Mutos3», «CTpoeHHEe XPOMOCOMY,
«Permukanusa JTHK.

O6opynoBaHue: CBETOBOM MHMKPOCKON, MUKponpenapatsl: « MUTO3 B KJIETKax KOpelKa
JTyKay.

JlaGopaTopHas padora «/3ydueHue XpoMOCOM Ha TOTOBBIX MUKpOIIpEnaparaxy.

JlabopaTopnas padora «HaOmonenne mMuTOo3a B KIETKaX KOHYMKA KOpellka Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoeHune U GyHKIMH OPraHU3MOB

buonorunueckoe  pasHooOpasue  opraHu3mMoB.  OJHOKIETOYHBIE, KOJOHHAJIbHbIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEAESATEIbHOCTH OJAHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJTHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, Apyrue npoTUcThl. KomoHuansHbIe
OpraHU3MBl.

B3anMoCBs3b yacTeld MHOTOKJIIETOYHOTO OpPraHU3Ma. TKaHM, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak eauHoe nenoe. 'omeocras.

Tkanu pacreHuit. Tunbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelibHAs, ITOKPOBHAs,
MPOBOIAIIASL, OCHOBHAsI, MexaHuueckas. OCOOCHHOCTH CTPOCHHUS, (QYHKIUN U PACIONOKEHUS
TKaHEH B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M  4YeloBeKa. TUIbl KUBOTHBIX TKAaHEW: ONUTEIHANIbHASA,
COCIMHUTENbHASI, MbIIIeYHas, HepBHas. OcOOEHHOCTH CTpOeHHs, (QYHKIUI W PaCMOJIOKCHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereraTuBHbIE U T€HEpaTUBHBIE OpPraHbl pacTeHUd. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4esioBeka. DyHKIMU OPraHOB M CHCTEM OPTaHOB.

Onopa Tema opranu3moB. Kapkac pacrenmit. CkeneTrbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX JKMBOTHBIX. Hapy kHbIl 1 BHYTpeHHU ckeneT. CTpOCHHE U TUIIBI COSTUHEHUS
KOCTEM.

JIBrxeHue oOpraHu3moB. JIBUKEHHE OJHOKJIETOYHBIX OpPraHu3MoB: amEOOMAHOE,
KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTCHUH: TPONU3MBI M HACTHH.
JIB>KeHMEe MHOTOKJIETOYHBIX )KUBOTHBIX M UeJIOBeKa: MbllieuHas cuctema. Pednekc. Ckenernsie
MBIIIIIBI U UX padoTa.

IIntanne opranusmos. Ilorionienue BOABI, YITIEKHCIOTO ra3a U MUHEPAIBHBIX BELIECTB
pacteHussMu. I[IuTaHue >KMBOTHBIX. BHYTpPHUIIOJOCTHOE M BHYTPHUKIECTOYHOE NHUILEBApPEHUE.
[IuTanue MO3BOHOYHBIX >KMBOTHBIX. OTAENBl NMUILEBAPUTEIBLHOrO TpakTa. [luiieBapurenbHbIe
xenesbl. [lumeBapurenbHas cucteMa 4eaoBeKa.

Jpixanue opraHu3MoB. J{pixanue pacteHuid. /{pixanue >xuBoTHBIX. J(uddy3us razos uepes
MOBEPXHOCTh KJIeTKH. KoxkHoe apixanue. JlpixarenbHasi MOBEpXHOCTh. JKabepHoe U JEroyHoe
npIxaHue. JIpIxaHue MO03BOHOYHBIX MUBOTHBIX W 4YEJOBEKAa. OBOJIOLHUOHHOE YCIOXKHEHUE
CTPOEHHUs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXarelbHas cucTeMa uYeaoBeka. MexaHusm
BEHTWJISINH JETKUX Y NITUI] K MJIEKOTUTAIONIMX. Perynsiius apixanus. J{pIxaTenbHble 00bEMBI.

TpaHcnopT BemecTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBbI PACTEHHHA. TpaHCIOPT
BEIIECTB y KHUBOTHBIX. KpoBeHocHas cucrema u €€ opranel. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepale, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpAIIEHUsl.  OBOJIOLMOHHBIE  YCJIOXHEHUS  CTPOCHUS  KPOBEHOCHOH  CHUCTEMBI
[M03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryiasuusi.

Brigenenne y opraHu3sMoB. Beijenenue y pacTteHuid. BblieneHue y KMBOTHBIX.
CokpatutensHbie Bakyonu. Opranbl BbyieneHus. @DunbTpanus, cekpeuus U obOpaTHoOe
BCAachlBaHUE KaK MEXaHU3MbI pa0OThl OpraHoB BbleNeHUsA. CBsA3b MOJIOCTH Tejla ¢ KPOBEHOCHOM
U BBIIENUTEIBHON cucTeMaMM. BblneneHne y MO3BOHOUHBIX KMUBOTHBIX M uesioBeka. [louxwm.
Crpoenue u pyHkunoHupoBanue HeppoHa. OOpa3zoBaHHE MOYH y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropel OakTepuil u
LUCTBI MPOCTENIINX. 3alIMTa Y MHOTOKJIETOUHBIX pacTeHunil. Kytukyna. Cpencrtsa nacCUBHOW U
XAMUYECKOU 3aIUThl. DUTOHUIHIBL.

3ammra y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M1 X TPOU3BOAHBIE. 3alIUTa OPraHU3Ma
or OonesHeil. MmMmyHHas cucrema uenoBeka. KieTouHbli M T'yMOpaldbHBIH HMMYHUTET.
Bpoxnéuueiii uW  npuoOpeT€éHHBIN  crnenuduYecKuid UMMYHUTET. Teopus KIOHAIBHO -
cenexktuBHOro ummynurera (I1. Opnux, ®. M. bepner, C. Tonerasa). BocriaaurenbHble OTBETHI
opranu3MoB. Posb BpoXXIEHHOT0 MMMYHHUTETA B PA3BUTHH CHCTEMHBIX 3a00JI€BaHUH.

PazgpaxumMocte W perynsumss y OpraHu3mMoB. Pa3zgpaxuMocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pa3npaxxuMoCTe U peryisuus y pacreHHid. PocToBbIe BemecTBa M HX
3HA4YCHHUE.

HepBHas cucrema u pedrexropHas peryisuus y XuBOTHbIX. HepBHas cucrema u eé
OTJIeJIbl. DBOJIIOLIMOHHOE YCJIOKHEHHUE CTPOCHUS HEPBHOM CHUCTEMBI y >KMUBOTHBIX. OTHenbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pednekc u peduekropnas nyra. besycinoBHble u
YCIIOBHBIC PEIICKCHI.

['ymopanbHasi peryisiiusi U SHAOKPUHHAs CHCTeMa >KMBOTHBIX U 4YenoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBL. JleiicTBHE TOpMOHOB. B3anMOCBSI3b HEpPBHOU U
SHIOKPUHHON cucteM. ['umoTtanamo-runodusapHas cucreMa.

JleMoHCTpanun

IToptper: U. II. ITaBnos..

Tabnunel U cxeMbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOYHBIE BOJOPOCIHY,
«bakrepun», «lIpocteitmme», «Opranbl [BETKOBBIX pacTeHHil», «CHUCTeMbl OpraHoB
MTO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue HaceKOMbIX», «TKaHU pacTeHu»,
«KopueBbie cucrembr», «CtpoeHue ctebns», «CTpoeHue IHCTOBOM IacTUHKH», «TkaHU
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBaputensbHas cucrema», «KpoBeHocHas cucrtemay,
«/lpixatenpHass cucrema», «HepBHas cucrema», «Koxka», «MpbllleyHas cHCTEMay,
«BpimenurensHas cuctemMay, « DHIOKPUHHAS cuctema», «CTpoeHue MbIby, « IMMyHHTETY,
«KuieuHonosoctHeie», «Cxema nuTaHusl pacTeHuin», « KpoBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rugps», «CtpoeHue miaHapun», « BHyTpeHHee cTpoeHne J0KIEBOro
yepBs», «HepBhas cucrema poi0», «HepBHas cucrema nsarymkw», «HepBHas cuctema
npecMbikaomuxcsa», «HepBHas cucrema ntuny, «HepBHas cuctemMa MIIEKONUTAIOIIUXY,
«HepBHas cucteMa yenoBekay, «Pediaekey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIIpenapaThl TKaHEeW, paKOBUHBI MOJIJIFOCKOB, KOJJIEKIIUM HACEKOMBIX, UTJIOKOXKHX, KUBBIE
9K3EMIUISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTeHHI pa3HbIX OTIEJIOB, BIAXXHbIE IpernapaThbl
KUBOTHBIX, CKEJIEThI TIO3BOHOYHBIX, KOJJIEKIIUU OSCTIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeIOBEKa,
o0opyJoBaHuWe s JEMOHCTpPAllMM TOYBEHHOIO U  BO3JAYIIHOTO THTAaHUS PpPAacTEeHUH,
pacuienjeHus Kpaxmana U OeiaKkoB TOJ JeHCTBHEM (QepMeHTOB, OOOpyJOoBaHHE s



JEMOHCTPAIIMU OMBITOB MO M3MEPEHUIO )KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JIBIXaTeIIbHBIX
JBUKEHUM, MOJEJIN F'OJIOBHOTO MO3Tra Pa3IMuHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHue TKaHEH pacTeHUI.

JlaGopaTopHas padora «/3yueHue TKaHEH JKUBOTHBIX).

JlaGopaTopnas padora «l3yueHue opraHoB IIBETKOBOTO PACTCHUS.

Tema 10. Pa3mHoxeHHe ¥ pa3BUTHE OPTAaHU3MOB

®opMBI pa3MHOKEHHS OPraHU3MOB: Oecronoe (BKIYas BEreTaTHBHOE) U MOJI0BoE. BHibI
0ecros0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJISIIMS, (parMeHTaIus, KIOHUPOBAHHE.

ITonoBoe pasmuoxeHue. I[lonmoBeie kineTkn, mnam ramersl. Meio3. Craauu Mmenosa.
[ToBenenne xpomocom B mero3ze. Kpoccunrosep. buosiornueckuii cmpicii Meio3a U TOJIOBOTO
nporecca. Melo3 1 ero MecTo B AKU3HEHHOM LIMKJIE OPTraHU3MOB.

[Ipen3apoapiiieBoe  pa3BuTue. [ameToreHe3 y JKMBOTHBIX. [lojioBble  Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KIIETOK.

OmonoTBOpeHHE M AMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOJOTBOPEHHUS:
Hapy»KHOe, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHE3). DMOpPUOJIOTHs — HayKa O pa3BUTUU
opranu3moB. Mopgoeenez — o0na u3z 2nasuwvix npooiem smopuonocuu. Konyenyus mopghocenos
u mooenu mopgoeeneza. Ctaauu MOprUOTreHe3a KUBOTHBIX (Ha puMepe JIAryikn). pobnenue.
Tunel npobnenus. [emepmunuposannoe u HedepmuHuposarnnoe opodrenue. bracmyna, munol
onacmyn. OcoOEHHOCTH APOOIEHUs MICKOMHUTAIOIMINX. 3apObIIIeBbIe JTUCTKU (TacTPyISAIus).
3akiazika OpraHoB M TKaHEH W3 3apOJbIINICBBIX JUCTKOB. B3amMHOe BIMsSHUE YacTei
pasBuBaromierocst 3apojpimia (3MOpHOHaNbHAs WHAYKIHMA). 3aKiajka IUlaHa CTPOSHUs
JKUBOTHOTO KaK pe3yjbTaT HMEPApXUYECKUX B3aUMOJECHCTBUM TE€HOB. BiusHue Ha
SMOpPHOHAIBHOE PA3BUTHE PATUYHBIX (PAKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pas3Butne x*uBOTHBIX. IlocTomMOpuoHanbHbIl nepuoxa. Ilpsimoe u Hempsimoe
pasButue. Pa3Butue c metamopdo3oM y OECIMO3BOHOUHBIX M TO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHHE MPSMOTO M HEMPSMOTO Pa3BUTHSA, UX PACTIPOCTPAHEHUE B MPHUPO/IC.
Tuner pocta >KUBOTHBIX. DaKTOpPHl pEryJSIIUM pPOCTa JKUBOTHBIX M denloBeka. Craauu
MOCTAMOPUOHATILHOTO PAa3BUTHS y JKMBOTHBIX M 4elioBeKa. lleprojpl OHTOreHe3a 4YelloBeKa.
Crapenue U cMepTh Kak OMOJIOTUYECKUE TTPOLIECCHI.

PasmHoxeHue u pasButue pacteHuil. ['ameroput u crnopodut. Meiio3 B KU3HEHHOM
nukiae pacreHuid. OOpas3oBaHue cHop B Ipouecce Meiosza. [‘amerorenes y pacTeHMil.
Omnjof0TBOpeHNE M Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOfHOE OIUIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHui. OOpa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBbI peTyJIsIUd OHTOTEHE3a Y PACTEHUM U KUBOTHBIX.

JleMoHCcTpanun

[Toptpetsi: C. I'. HaBamun, X. lneman.

TaOnunpl 1 cxeMbl: «BereratnBHOE pa3MHOXeHHE», « TUIIBI OECIIOJIOrO Pa3MHOKCHUS,
«PazMHOXEHNE XJTaMUJOMOHAAbDY, «Pa3MHOXEHHE HBIJIEHBD», «Pa3MHOXEHHE THIPBD,
«Meiio3», «Xpomocombly, «l'ametorenes», «CrTpoeHue SUIEKICTKH M CIEPMATO30UJIa»,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsimoe u Hempsimoe pa3Butue», «Pa3BuTHe MaicKOro
Kyka», «Pa3zsute capaHun», «Pa3Butue JArymkn», «/IBoitHOEe OIIIOAOTBOPEHUE Y LBETKOBBIX
pacteHuit», «CTpoeHHe CeMsIH OJHOMOJBHBIX WU JBYJAOJBHBIX PacTeHHID», «KU3HEHHBIM UK
MOPCKON  KamycTbl», <« KU3HEHHBIH UUKI MXa», <« KHU3HEHHBI [UKJI MOanoOpOTHUKAY,
«KW3HEHHBIN ITUKII COCHBDY.



OObopyioBaHMEe: CBETOBOM MUKPOCKOII, MUKpPOTIpENnaparhl sSIMIEKIETOK U CLIEpMaTO30U 0B,
Mozenb «L{uKII pa3BUTHUSA JIATYILIKNY.

JlaGopaTtopHass pab6ora «l3ydyeHue CTpOEHHUsSI TIOJOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnueckasi padora «BrIsiBIeHHUE MPU3HAKOB CXOJICTBA 3apPOJIBIIICH MO3BOHOYHBIX
KUBOTHBIX».

JlaGopaTopnasi padora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICIIMX PACTCHUN.

Tema 11. I'eneTnka — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

HcTtopusi craHOBJIEHMS] M Pa3BUTUS TeHEeTHMKU Kak Hayku. Pabortel I'. Mengens, I'. ne
@puza, T. Moprana. Ponb oTedecTBeHHBIX YUYEHBIX B pa3BUTHUM TeHeTHKu. Paboter H. K.
Konsnosa, H. Y. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OCHOBHbBIE T'€HETUYECKUE MOHATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIJICJIBHBIE
TEHbl, aJbTCPHATUBHBIC INPHU3HAKH, JOMHHAHTHBIM M PELECCUBHBIM IPU3HAK, TOMO3HIOTAa,
reTepo3uroTa, YuUcras JUHUSA, TMOpPUAbI, T€HOTHN, (eHoTun. OCHOBHBIE METOJ]bl TE€HETUKHU:
rUOpUI0IOTHYECKHH, IUTOJIOTHYECKUM, MOJIEKYJISIPHO -T€HETUYECKU .

JleMoHCcTpanuu

IToptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. ®ununuenxo, H. B. Tumodees-PecoBckuii.

TaGnuubl u cxembl: «MeToibl FTeHETUKINY, «CXEMBI CKPEILIMBAHUD.

JlaGopaTopHasi padoTa «/[po3oduia Kak 00bEKT FeHETUYECKUX UCCIIEIOBAHUI.

Tema 12. 3aKoHOMEpPHOCTH HACJIEICTBEHHOCTH

MonorubpuaHoe ckpemuBaHue. I[lepBwlii 3akoH MeHAenss — 3aKOH €JIMHOOOpa3us
ruOpuaoB MepBoro mokojeHus. [IpaBuino momuHHpoBaHHs. Bropoi 3akoH MeHpaens — 3aKOH
paciernieHus Mpu3HakoB. L{uTonoruueckne 0CHOBBI MOHOTHOPUAHOTO cKpemuBanus. [ umnoresa
YUCTOTHI TAMET.

AHanusupyromee — ckpenmBaHue.  [IpoMexyTOuHBIM ~ XapakTep  HACJIEIOBaHHIL.
Pacmienienne npu3HakoB PU HETIOJTHOM IOMUHUPOBAHUH.

JuruOpunnoe ckpemuBanue. Tpetuit 3akoH MeHzaens — 3akoH HE3aBHCHMOTO
HacJjeJ0BaHus MpU3HakoB. L{uTomornyeckue 0OCHOBBI AUTHOPUIHOTO CKPEIIUBAHHUSL.

CueruieHHoe HacliejoBaHue Mpu3HakoB. Pabotsl T. Moprana. CuernieHHOe HaclleJOBaHue
T€HOB, HAPYLICHHUE CLICIUICHHUS MEXKy TeHaMH. XpOMOCOMHAsl TEOPHs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIA MEXAHHM3M OIPEICIICHHs IoJa. AyTOCOMBI U IIOJIOBBIC
XpPOMOCOMBL. ['OMOramMeTHBIi M reTeporaMeTHbIl Ioj. ['eHeTndeckas CTpyKTypa IOJIOBBIX
xpomocoM. HaciienoBanue Npu3HaKoB, CLEIUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHass cucrtema. [lmeHoTponuss — MHOKECTBEHHOE [EHCTBHE TEHA.
MHOKECTBEHHBIN ajuiennu3M. B3auMoneicTBUE HEAUIENbHBIX T€HOB. KoMIUIEMEHTapHOCTS.
Onucra3s. [loaumepusi.

'eHeTnyeckuil KOHTPOJb PAa3BUTUA PACTEHUH, >KUBOTHBIX UM UYEJIOBEKAa, a TaK¥ke
(U3MOTIOTHUECKUX MPOIECCOB, IMOBEICHMS M KOTHUTUBHBIX (yHKIMA. ['eHermueckue
MEXaHU3Mbl CUMOHMOI€HE3a, MEXaHU3MBbl B3aUMOJICHCTBUS «XO35MH — MApasUT» M «XO35IMH —
MHUKpOOHOMY. ['eHeTHUeCKHe acleKThl KOHTPOJIS U U3MEHEHH 1 HAaCJIeICTBeHHON MHpOpMaluu B
ITOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.



Tabnuue! u cxemsl: «[lepBblif 1 BTOpOi#l 3akoHBl Menaens», «Tpetuil 3akoH Menaensy,
«Ananusupyroniee ckpeuuBanue», «Henonnoe nomunupoBanuey, «CluenjeHHOE HACIe0BaHUE
MPU3HAKOB y Ipo3oduisn», «I'enetnka nonay, «Kapuorun yenoBekay, «Kapuotun qpo3ohuisn,
«Kapuotun ntuiis», « MHOXECTBEHHBIN ajienn3m», « B3auMojieiicTBue reHoB».

ObopynoBaHue: MOAETH JJsl IEMOHCTpAIMM 3aKOHOB €IMHOOOpa3usi THOpUIOB MEPBOTO
IOKOJICHUSI U PACHICIUIEHHS IMPU3HAKOB, MOJEIb JUIS JAEMOHCTpPALlMM 3aKOHA HE3aBHCUMOIO
HACJIE0BaHUs NIPU3HAKOB, MOJENb JUIsl IEMOHCTPALMH CUEIIEHHOIO HACIEIOBAHUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoIpenapar: «/Ipozodunay.

IpakTnueckass padora «V3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(IITBD).

IIpakTuueckas padora «l3ydeHue pe3yabTaToOB AUTHOPUIHOTO CKPEIIUBAHUSA Y
JPO30(ITBD.

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoruna u cpeisl npu GopmupoBaHuu ¢eHotuna. VM3MeHUMBOCTbH
npu3HakoB. KayecTBeHHblE M KOJWYECTBEHHBIE MpPHU3HAKK. Buasl H3MEHUYMBOCTH:
HEHACJICICTBEHHAs] U HACJICACTBEHHAS.

Mou¢ukannonHas U3MEHUUBOCTb. Poib cpeabl B GOpMUPOBAHUHM MOJUPHUKALTMOHHON
n3MeHuuBocty. Hopma peakuuu npusHaka. BapuannoHHbslil psjg v BapuanvoHHas kpusas (B.
HNoranncen). CpoiicTBa MOAM(PUKAIIMOHHON U3MEHUYHUBOCTH.

I'enoTunuueckas uW3MEHYMBOCTHL. CBOWCTBA T'€HOTUIIMYECKOW HW3MEHYHUBOCTH. BHOBI
T€HOTUITNYECKONW U3MEHYUBOCTU: KOMOMHATHBHAS, My TAal[MOHHASL.

KoMOuHaTHBHAasE M3MEHUYMBOCTh. Mei03 M IMOJIOBOH MPOIECC — OCHOBA KOMOWHATUBHOMU
M3MEHYUBOCTH. PoTh KOMOMHATHBHON M3MEHYMBOCTH B CO3JJaHUU T€HETUYECKOT'O Pa3HOOOpa3us
B Ipejesax OJHOro BUA.

MyTanoHHass HM3MEHYMBOCTb. BHIBI MyTaluii: T€HHbBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHBIE W HHAYLUUPOBAaHHbIE MYyTalMH. SnepHble M NUTOIIA3MAaTHYECKHE MYTallHMH.
CoMatnueckue W TMOJOBble MyTaluu. [IpUYnMHBI BO3HMKHOBEHMS MyTalnMil. MyTareHsl U HMX
BJIUSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH I'OMOJIOTMYECKHX
psanoB B HacinenctBeHHoW wusmeHunBoctu (H.M. BaBunoB). BHesaepHas H3MEHUYMBOCTh H
HAaCIIE€ICTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POIb INUSEHEMUYECKUX (HAaKmopos 6 HACIe008aHUU U
USMEHYUBOCNU (PEHOMUNUYECKUX NPUSHAKOG ) OP2AHUSMOB.

JleMoHCcTpanun

[Toptpetsi: I'. ne ®pu3s, B. Moranucen, H. U. BaBuios.

Tabmuupsl u cxembl: «Bunbl usmeHumBOCTHY, «Moau(pUKAIMOHHAS H3MEHYHUBOCTHY,
«KoMOnHaTUBHAs ~ HM3MEHYHMBOCTDHY, «Metio3y, «OnnogoTBOPEHUEY, «I'eneTnaeckue
3a0o0JieBaHUs YesloBeKa», « Buapl myTtanuiiy.

OOopynoBaHue: >KUBbIE U TrepOapHble 3K3EMIUISIPbl KOMHATHBIX PACTEHHH, PUCYHKHU
(oTorpadun) KUBOTHBIX C Pa3IMYHBIMUA BUJAMU H3MEHYHBOCTH.

JlabopaTopnasi pabora «lccinenoBaHue 3aKOHOMEPHOCTEH — MOAM(PUKAIMOHHON
n3MeHYUBOCTH. [TocTpoeHrne BapruallMOHHOTO psijia ¥ BAPUALIMOHHON KPUBOM.

IIpakTHueckas padora «MyTamuu y 1po30Quibl (Ha TOTOBBIX MUKPOTIpENapaTax).

Tema 14. I'eneTHKa Ye10BeKa

Kapuotun uwenosexka. MexayHapojHas NpOrpaMMa HCCIEIOBaHUSA TI€HOMa 4YeJIOBEKa.
MeTonpl U3ydeHHs] TEHETUKHA YEJIOBEKA: TCHEANIOTHYCCKUH, OM3HEIOBBIN, IUTOTCHETHUYECKUH,
MONYJISIIUOHHO-CTATUCTUYECKUM, MOJIEKYJISIpHO-TeHeTHYecKkuil. COBpPEMEHHOE OIpesieleHue



FE€HOTHUIIA: TOJITHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKUE, B TOM 4Huciie ¢ momoltubto [TI[P-
ananu3a. HacnenctBenHsie 3a005ieBaHUs YellOBEKa. | eHHbIE M1 XPOMOCOMHBIE O0JIE3HU YeTIOBEKa.
bosie3nn ¢ HacieACTBEHHOW NpeapacroyiO)KEHHOCThIO. 3HAYEHHWE MEIUIMHCKONW TeHETHKH B
MPEIOTBPAIICHUN U JICUCHUU T'e€HETHYECKUX 3a00NeBaHU YeloBeka. MEAHKO-TeHEeTHYECKOe
KOHcyJbTUpoBaHue. CTBOJIOBBIE KIETKU. [[OHATHE «T€HETUUECKOT0 TPy3a». DTUYECKHUE aCIEKThbI
WCCJIeI0OBAaHUH B 00IaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (pakTOphl MOBBIMICHHOW YYBCTBUTEIHHOCTH YeJIOBEKa K (PU3MUECKOMY U
XMMHYECKOMY 3arps3HECHHUIO OKpYy’Kawmouied cpeabl. ['eHeThdeckas MpeapacoioKeHHOCTh
YEeJI0BEKa K MaTOJOTUSIM.

JdemoHcTpanuu

Tabmumpl u cxembl: «Kapuotun demnoBeka», «MeTOIbl U3y4YeHHUS! TEHETUKH YEIIOBEKay,
«"eHeTnueckue 3a00IEBaHUSI YETIOBEKAY.

IIpakTnueckas padora «CocTaBiieHHE U aHATIU3 POJAOCIOBHOM».

Tema 15. Cestekuusi OpraHnusmMoB

JlomecTukanust U cesekius. 3apoXkIE€HHUE CEeNeKUMM W aoMecTukanuu. Yuenue H. .
BasuiioBa o LleHTpax npoucxoxaeHus 1 MHOrooOpa3us KyJIbTypHBIX pacTeHui. Ponb cenekuun
B CO3JaHUU COPTOB pAacTeHWH M MOpox KHUBOTHbIX. CopT, nopoaa, IUTaMM. 3aKOH
FOMOJIOTHYECKUX PSAOB B HacieACTBEeHHOW n3meHuuBocth H. M. BaBuioBa, ero 3Hauenue s
CEJIEKI[UOHHOH paboThI.

MeTo1bl CeNeKIIMOHHOM paboThl. ICKyCCTBEHHBIH OTOOp: MacCCOBBIN U MHAUBUIY AJTbHBIH.
Ortanbel KOMOMHAIIMOHHOHN ceneknuu. VcnbiTanue mpousBoauTeneid mo moromctBy. Otbop mo
TE€HOTHUITY C MIOMOIIBIO OI[EHKU (PEHOTHUIIA TOTOMCTBA M OTOOP IO F€HOTHUITY C MOMOIIBIO aHATHU3a
JIHK.

McKycCTBEHHBIM MyTareHe3 Kak METOJ CEJICKIMOHHOW paOoThl. PaguanMoHHBIR U
XUMHYECKHI MyTareHe3 KaK WCTOYHHK MyTaluid y KyJIbTYpHBIX (OpM OpraHU3MOB.
Hcnonb3oBaHWe TE€HOMHOTO pPEAAKTUPOBaHUS M MeEToAOB pekoMOmHaHTHRIX JIHK mns
MOJyYEHUS UCXOHOTO MaTepuaa sl CEJICKIUH.

[Tonyuenne mnosmmiounoB. BHyTpuBumoBas rTuOpumm3ammsa. bau3kopoacTBeHHOE
CKpelMBaHKe, WKW UHOpuAUHT. HepocTBeHHOE CKpeluBaHue, Wik ayTopuauHr. ['ereposuc u
ero nmnpuyuHbl. Mcmons3oBaHwe rerepo3uca B cenekuud. OTmanéHHas TUOpUAM3aIus.
[Ipeononenue Oecraoausi MEXBUAOBBIX T'HOpHAOB. JIOCTHIKEHUS CEJEKIUM pAacTeHUH W
KUBOTHBIX. « 3€/1EHAS PesoIoOYUs».

CoxpaHeHHe U M3YYCHHE T'€HETHUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUH M UX JTUKHX
poaudei st CO3AaHUsI HOBBIX COPTOB U TMOPHUIOB CEIBCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamu CenbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYUULEHUS CYUeCMBYIOWUX U CO30AHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM qucie ¢ npumMeHeHuem COBPEeMEHHBIX Memo008 HAYUHbIX UCCIe008AHUL, NepedosbIX uoell U
nepcnekKmueHbIX MexHOoI02UlI.

JdeMoHcTpannu

[Toptpetsi: H. Y. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykbsitnenko, b. JI.
Actaypos, H. bopnoyr, JI. K. benses.

Tabnuiet u cxembl: «LIeHTPBI TPOUCXOKIECHUS U MHOT000pa3Hsl KyJIbTyPHBIX PACTCHHID,
«3aKOH TOMOJIOTMYECKHX PsIOB B HACJEJACTBEHHOM H3MEHUYMBOCTH», «METOMAbI CENEeKIUn»,
«Otnanénnas rudpuan3anus», « MyTareaes.

JlaGopaTopHasi padora «/3ydyeHne COpTOB KyJIbTYPHBIX PACTEHUH U MOPOJ JOMAIIHUX
YKUBOTHBIX».



JlaGopaTopHas padora «/3ydyeHue METOAOB CENEKIIUU PACTCHHID.

IpakTnueckas padora «IIpuBUBKa pacTeHUN».

Ikcekypeuss «OCHOBHBIE METOJIbl U JIOCTUKEHUSI CEJEKLIMH PACTeHUUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIH Yy4acTOK, B TETUIMYHOE
X035IICTBO, B J1a0OPAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexXHOJIOTHSI H CHHTETHYECKAs 0MOJIOTHSA

OOBeKThI, MCHONB3yeMble B OHOTEXHOJNOTHHM, — KJIETOYHBIE M TKAHEBBIC KYIbTYPHI,
MUKpPOOPTraHM3Mbl, HMX XapakTepucTuka. TpaauiuoHHas OUOTEXHOJIOTHS: XJieOomeueHue,
MOJIy4eHHE KHUCIIOMOJIOYHBIX MPOJIYyKTOB, BUHOAenue. MukpoOuonoruueckuii cuate3. O0BEeKThI
MHUKpPOOHOIOrHYecKUX TexHoaorui. [IponsBoacTBo Oenka, aMUHOKUCIOT M BUTAMUHOB.

Co3aHue  TEXHOJOTMH W MHCTPYMEHTOB  IICJICHANPABIECHHOTO  W3MEHEHHs U
KOHCTPYUPOBAHUS T€HOMOB C II€JIbIO MOJIyYEHHUSI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEpKaIINX
HE BCTpeYaroumecs B Mpupoie OMOCUHTETUYECKHE TYTH.

Kierounas unxeHepus. MeToasl KyJIbTypbl KIETOK M TKaHEW PAacCTCHUN U JKMBOTHBIX.
Kpuobanku. ComaTtnueckass ruOpuausanus M COMaTH4eCKH smOpuoreHes. lcnonb3zoBaHue
TalJIONJI0OB B CEJIICKUMH pacTeHuil. [lonyuenue mouoxknoHanvHulx awmumeln. Hcnoavzoeanue
MOHOKNIOHANLHBIX U NOJUKTOHANbHBIX anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJJOTBOPEHHUE.
PexoHCTpyKIMsL SIMUEKIETOK M KIOHUPOBAHUE JKUBOTHBIX. METOJ TpaHCIUIAHTALMU SJIEp
KIETOK. Texuonozuu 0300po6neHus, KyJIbMUSUpPOBaHUs U MUKPOKIOHANLHO20 PA3MHONCEHUs]
CeNbCKOXO3AUCMBEHHBIX KYIbMYp.

XpoMocoMHas ¥ TeHHasi MHeHepus. ICKyCCTBEHHBIM CHHTE3 reéHa U KOHCTPYHUPOBAHUE
pekomOunanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmog. JIOCTHIKEHUS W TEPCIICKTUBBI
XPOMOCOMHOW M T'€HHON WHXCHEPUU. OKOJOTMUYECKHE M OSTUYECKHE MpPOOJeMbl T€HHOMN
WH)KEHEPUHU.

Menaununckue onorexHnosnoruu. IToctrenomuas nmudposas meauinaa. [P -nuarnoctuka.
MeTa00JI0MHBIN aHAIHN3, FTEHOLIEHTPUUYECKUI aHAJIU3 TPOTEOMa YEJIOBEKa /ISl OLIEHKH COCTOSIHUS
ero 370poBbs. lcmonp3oBaHME CTBOJIOBBIX KieTOK. TapretHas Tepamus paka. 3D-
OuouHXeHepus Ui pa3paboTKu (PyHIAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHMSI KOMIUIEKCHBIX TKaHEH COYETaHWEM TEXHOJOTHH TpEXMEPHOTO OHONPUHTHHIA H
ckaddonnuura s penieHus 3aaad nepcoHaaIn3up 0BaHHOW MEIUIIHHBI.

Co3nanne BEKTOPHBIX BAaKIUH C IENbl0 oOecredyeHuss KOMOMHUPOBAHHOM 3aIIUTHI OT
Bo30Oyauteneit OPBU, ycraHoBiIeHHE MOJNEKYISpHBIX MeXaHU3MOB (yHKIMoHupoBanus PHK-
COJIEp>KAILMX BUPYCOB, BBI3BIBAIOLIMX 0CO00 ONacHbIE 3a00I€BaHUS YEI0BEKA U )KUBOTHBIX.

JleMoHCcTpaLuu

Tabmuust u  cxembl: «Mcmonp30BaHne  MHKPOOPTAaHM3MOB B MPOMBIIUICHHOM
MPOU3BOJCTBEY, «KileTouHast uHXXeHEpUs», «I eHHast HUHKEHEPUSI».

JlabopaTopuasi padora «/3yueHue 0ObeKTOB OMOTEXHOIOT M.

IpakTnueckas padora «IlosyueHre MOJOYHOKUCIBIX MPOTYKTOBY.

IKckypeus «bUOTEXHOIOT U — BayKHEHIAsk MPOU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOICTBO ).

11 KJIACC

Tema 1. 3apo:kaeHue U pa3BUTHE BOJIOLHNOHHBIX NMPeICTABJIEHUI B 0M0J10T N
OpomonunonHas Teopus Y. lapsuna. [Ipeanoceliky BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
U Hay4Has AesaTesbHOoCTh Y. JlapBuHa.



JBrxymue cuibl 3Bomtonuu BugoB 1o Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTb
Pa3MHOXEHHSI OPraHMW3MOB, HACJIEICTBEHHAas HM3MEHYHBOCTh, OOpnrOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmienne cunteTrnueckoi Teopun sBotonun (CTD). HeliTpanbHas Teopus 3BOJTIOLNH.
CoBpeMeHHas SBOJIIOIIMOHHAST OWOJIOTHS. 3HAYEHUE 3BOJIIOIIMOHHOW TEOpUU B (HOPMHUPOBAHHUH
€CTECTBEHHO-HAY4YHOU KapTUHBI MUPA.

JdemoHcTpaunu

[Toptpetsi: Apuctotens, K. Jlunneit, K. b. Jlamapk, 2. K. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. YUetBepukos, U. U. [lImaneraysen, . Xonnein, /1. K. benses.

Tabmunel u cxembl: «Cucrema xuBoit npuponsl (o K. JIunuero)», «JlecTHuIa XKHUBBIX
cymectB (mo Jlamapky)», «MexaHu3m GOpMHPOBAaHUS TPUCIIOCOONCHUI Yy pacTeHUH U
KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmpyta nytemectsus Y. lapsuna», «Haxoaku Y.
Hapsuna», «®opmbl 0opnObI 3a cymecTBoBaHue», «lloponabl romybei», «MHorooOpasue
KyJIbTYypHBIX (OopM KamycTb», «Ilopoasl qoMamHux KUBOTHBIX», «Cxema 00pa30BaHHS HOBBIX
BusoB (o Y. [lapBuny)», «Cxema COOTHOLIEHMS ABMXKYLIMX CHJI 3BOJIOLUN», «OCHOBHBIE
MI0JIOKEHUSI CHHTETUUECKON TEOPUH SBOJIIOLIMM.

Tema 2. Mukpo3BoJonHs 1 €€ pe3yJibTaThl

[Tonmynsuus kak 3JeMeHTapHas eaAuHuLa 3BoiolrU. COBPEMEHHBIE METO/bI OLIEHKH
IreHETUYECKOr0 pa3sHooOpasus U CTPYKTYphl Honysisiuil. i3MeHeHne reHopoHa MONyJIsaIuu KakK
3JIEMEHTapHOE 3BOJIIOIMOHHOE SIBIEHHME. 3aKOH TeHeThueckoro pasHoBecus JIx. Xapnau, B.
Baiin6epra.

DneMeHTapHble (AKTOPbl (IBMXKYIIUME CHJIBI) JBOJIIONUHA. MyTallMOHHBIA MpOIece.
KomOuHatuBHAsT M3MEHYHMBOCTh. JIpeii) TeHOB — ciydyaliHble HEHANpaBJICHHBIC HW3MEHCHUS
gacToT ajutenied B momymsinusix. DddekT ocHoBatens. Dghgexkm OymuliouHo2o 20pabliKa.
CHudiceHue eceHemuuecko2o pasHoobpaszus: npudunsl u cireocmsus. Ilposenenue 3pgpexma
opelicha 2eHo8 6 OorbwWUX U Maiblx nonyaayuax. Mwurpanuu. M30ismus  MOMymsun:
reorpaduyeckas (MpOCTpaHCTBEHHAs ), Onosiorndeckas (penpoayKTUBHas).

EctectBeHHbII 0TOOp — Hampasistonmid Qaxkrtop s3Bomonuu. DOpMBI €CTECTBEHHOTO
oTtOopa: IBMXKYILIUH, CTaOMIM3UPYIOUIMHA, pa3peiBatomuii (au3pynTtuBHBEIA). IlomoBoit oT6op.
Bo3HHMKHOBEHME U 3BOJIOLNS COIIMATBHOTO MOBEICHUS KUBOTHBIX.

[TpucocoOIeHHOCT, OPraHU3MOB KaK pe3ysbTaT MHKPOAIBOJIOUUU. BO3HHKHOBEHHE
pUCOcOOIeHUH y opranu3MoB. Apomopdo3sl 1 uauoananrtanuu. [Ipumepsr npucnocoOaeHuit
y opraHu3moB: Mopdornoruyeckue, (U3HOIOTHUECKUE, OHOXMMHUYECKUE, TOBEICHUYECKHUE.
OTHOCUTENBHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u ctpyktypa. BumooOpa3zoBanue kak pe3ysbTaT MUKPOAIBOJIOLHUU.
M3onmsaumst — kmroueBoit dakrtop BumooOpazoBanus. [lytm u cmocoObl BHUI000pa3oBaHUS:
ajuionatpudeckoe (reorpaduyeckoe), CHUMIATPUYECKOE (DPKOJOTHYECKOE), «MTHOBEHHOE)
(momumuonan3aus, TuOpuaAn3ans). JTuTeTbHOCTh SBOTIONUOHHBIX TPOLIECCOB.

MexaHu3Mbl GOpPMHPOBAHUS OMOJOTHUYECKOTO Pa3HOOOpa3usi.

Ponp sBomronmoHHON Ouosornu B pa3paboOTKe HAYYHBIX METOJOB COXpaHEHUs
Oonopa3zHooOpaszus. MUKPOIBOMIONKS U KOAIBOJIOLHMS MMapa3uTOB U UX X031€B. MeXaHU3MbI
(hopMHUpPOBaHKS YCTONYMBOCTH K aHTHOMOTHUKAM U CITOCOOBI OOPHOBI C HEH.

JdemoHcTpaunu

IToptpetsr: C. C. YeTBepukos, O. Maiip.

Tabmuue! 1 cxembl: «MyTallmoOHHAs U3MEHYUBOCTHY, «[lonmysmoHHas CTpyKTypa BUIay,
«Cxema mposiBneHus 3akoHa Xapau—BaiinOGepra», «JIBHKylMe CHIIBI  3BOJIIOIHIY,



«OKoJIOryecKasl M30JILMs HOMyJISIUM ceBaHCKON Qopenu», «l'eorpaduueckas H30ISLUS
JTUCTBEHHUIBI CUOMPCKOIN U JTUCTBEHHHIIBI 1aypCcKoiD», «lomyasSoHHbIe BOTHBI YHCIECHHOCTH
XUIIHUKOB M JKepTB», «CxeMa JeWCTBHS ECTECTBEHHOIo oTOOpa», «®Dopmbl OOphOBI 3a
CYILIECTBOBAHUEY, «NuaycrpruanbHbIi MEJTaHU3M, «Kusbie HCKOTIa€MbIE»,
«ITokpoBuTENbCTBEHHAs OKpacka XUBOTHBIX», «llpemynpexxnaromias oOkpacka MKUBOTHBIXY,
«®Duznonoruueckue aganrtanun», «IIpucmocoOIeHHOCTs OPTaHU3MOB U €€ OTHOCHTEIBHOCTDY,
«Kpurepun Buma», «Bunsl-nBoiiHukn», «CTpykTypa Buaa B mnpupoae», «CrocoOs
BUJI000pa3oBaHus», «l'eorpaduueckoe BumooOpasoBaHMe TpEX  BUIOB  JAHABIIICH»,
«OJKoyoruueckoe BHUJI000pa3oBaHKEe BHJIOB CUHULY, «[lomumiouasl pacrenuit», «KamyctHo-
peIeUYHBII THOPUTY.

ObopynoBanue: repOapuy pacTeHUH, KOJJIEKIIMA HACEKOMBIX, Yyyesia NTHIl U 3Bepei C
MpUMepaMH pPa3IUYHBIX MPUCIIOCOOJIEHUH, Yyyena MTULl U 3Beped pas3HbIX BHUAOB, repOapuu
pacTeHui ONMM3KKUX BUAOB, 00pa30BaBIINXCS PA3TUUYHBIMU CIIOCO0AMHU.

JlaGopaTopHasi padoTa «BpisiBiIeHHE U3BMEHUYMBOCTU y 0COOEH OJTHOTO BUIAY.

JlabopaTopnass padGora «lIpucnocobiieHuss OpraHW3MOB U HUX OTHOCHUTENIbHAsS
11e71eco000Pa3HOCThY.

JlabopaTopnas padora «CpaBHeHHE BUJOB [10 MOP(POJOTHUECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoJironus 4 e€ pe3yabTaThl

MeTozbl n3yueHust Makpo3BoJoLnH. [lasieoHTOIOrHUECKE METO bl U3YUEHHS SBOIIOL MH.
[Tepexoanbie popmbl 1 PUITOTEHETUIECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckne wmetonbl u3lydeHus dBojwonuu. CpaBHeHue Gaopbl U (ayHbI
MaTepHUKOB U OCTPOBOB. bruoreorpaduyeckue obnactu 3emnu. BUgpI-sHIEMUKH U PETUKTHI.

DOMOpHOIOTHYECKHe B CPABHUTEIBbHO-MOP(GOIOTHYECKHE METObI U3yYECHHS 3BOIIOLIUU.
I'eneTndyeckne MeXaHHM3Mbl 3BOJIOLUU OHTOTE€HE3a U TOSABJIEHHUS HBOJIOLUOHHBIX HOBIIECTB.
I'oMosiornuHble ¥ aHAJIOTHYHbIE OpraHbl. Py luMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO -
reHeTuYeckue, OWOXMMHUYECKHEe U  MaTeMaTHYeCKHe METOJbl H3Y4YEHHUS  SBOJIOLUH.
I'omonoruuneie reHsl. COBpeMEHHbIE METO bl TOCTPOCHUS (PUITOTEHETHYECKUX JIEPEBbEB.

XpOMOCOMHBIE MYTallUU U 3BOJIOIHS FTEHOMOB.

OO0mue 3aKkOHOMEpHOCTH (MpaBwia) d3BOJOUMH. [lpunyun  cmeuvl  QyHKYyuULl.
HeobpaTtumocTs 3Bomonnu. AnantuBHas paauaius. HepaBHOMEpHOCTb TEMIIOB SBOJIOIHH.

JdeMoucTpannu

IToptpetsr: K. M. Bap, A. O. Kosanesckuii, @. Mromiep, 3. ['ekkensb.

Tabnuupl U cxembl: «DUIOTEHETUYECKUM PsJ JIOMIAINY», K APXEONTEPUKC», «3BEpO3yObIe
amepb», «Creronedans», «Punnopute», «CeMeHHblE NManopoTHUKW», «buoreorpaduueckue
30HBI 3emnmn», «lperid xontuHeHTOB», «PemukTe», «HawanbpHble cTaauu >MOPHOHAIBHOTO
pa3BUTHSA  IO3BOHOYHBIX JKMBOTHBIX», «['OMOJOrMYHBIE M  AQHAJIOTMYHBIE  OPraHbD,
«PynumenTs», «ATaBU3MBD), «XpPOMOCOMHBIE HAOOpbl YENOBEKa M LIMMIaH3e», «[JaBHbIE
HaIpaBICHUS YBOIIONUNY, «O0IINE 3aKOHOMEPHOCTH 3BOJOLIUNY.

ObopynoBaHue: KOJUICKIMH, TepOapuu, MYJISDKH HCKOMAEeMBIX OCTAaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJIOTMUYHBIX, PYJAMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIUU
HaCEKOMBIX.

Tema 4. IlponcxoxaeHue U pa3BuTHE )KM3HH Ha 3emJie

HayuHble THIOTE3bl MPOMCXOXKACHUS XHU3HM Ha 3emie. AOHOreHe3 M IMaHCIEePMHUSL.
JloHay4Hble TPEJICTaBICHUS O 3apOKICHUHM >KU3HHM (KpealnoHu3M). ['mrore3a MOCTOSHHOTO
CaMO03apOXKACHHUs )KU3HU U €€ onpoBepxkeHne onsitaMu @. Penu, JI. Cnannannanu, JI. ITactepa.
[IpoucxoxaeHue >Ku3HU U aCTPOOUOJIOTHS.



OcHOBHBIE ATanbl HEOPraHUYECKOH IBoMOIMH. [I1aneTapHas (reoorudeckas) BOTIOLHUS.
XuMudeckasi dBOJIONHS. AOUOTEHHBIH CHHTE3 OPraHUYECKHX BEHIECTB M3 HEOPTaHUYECKHUX.
Onpir C. Mumnepa u I'. FOpu. OOGpa3oBanue mnoiuMmepoB u3 MoHOMepoB. KoarepBaTHas
runore3a A. M. OmapuHa, rumorte3a mnepBudHoro OymboHa JIk. XomnaelHa, TreHeTHdecKas
runote3a I'. Meémiepa. PubGo3umbr (T. Yex) m rumore3a «vmpa PHK» V. T'mnbGepra.
dopmupoBaHrue MeMOpaH U BOSHUKHOBEHHE TTPOTOKIIETKH.

Uctopuss 3emnaum u Meroasl €€ wu3ydeHus. lckomaemble OpraHMuecKHe OCTaTKU.
l'eoxponomoruss wu e€ wmertombl. OTHOCUTeNnbHAsE MW aOCONIOTHAs  TE€OXPOHOJIOTHSI.
['eoxpoHonOrnueckas mKkaia: 30Hbl, 3pbl, IEPUOJIbI, STOXH.

HauanbHbie 3Tanbl opraHndeckoil sBoJionud. [losBieHne W HBOMIONMS TEPBBIX KIETOK.
Opounonusi Metabonu3Ma. Bo3HUKHOBEHHE TEpBBIX 3KocucTeM. COBpEeMEHHBIE MUKPOOHBIC
OMOIUIEHKM KaK aHajor mepBbiXx Ha 3emsie coobmiectB. Ctpomatonuthl. I[IpokapuoTsl u
3yKapUOTBHI.

[IpoucxoxaeHue 3ykapuor (CUMOMOTEHE3). DBOIIOLMOHHOE MPOUCXOXKICHUE BHPYCOB.
[IponcxoxkaeHne MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  TpYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(o3bl PACTEHHII.
Beixon pacrenust Ha cyumry. [losBieHME CHOpPOBBIX DPAacTeHUM M 3aBOCBAHWE HMHU CYIIW.
Cemennble pacteHus. [IpoucxoxaeHne NBETKOBBIX PACTCHUM.

OcCHOBHBIE 3Talbl HBOJIOIHMH XUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bl KHUBOTHBIX.
Benackas ¢ayna. KemOpuilickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [IepBbIe XOp10BbIE
JKUBOTHBIC. JKH3HBb B BOJIe. DBOJIONHKS MO3BOHOYHBIX. [IpoucxoxaeHne aMpuOUi M pernTUIUN.
[Mpoucxoxaenne miaekonurammmx W ntul. [lpuHnun kimroueBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU )KHBOTHBIMH CYIIIH.

Pa3BuTue xu3Hu Ha 3emiie 10 3paM U MepuoaaM: apxel, poTepo30i, Naneo3on, Me3030i,
KaitHO30#. OOIIas xapakTepUCTHKAa KIWMaTta M TeoJoTrmyeckux mporeccoB. [losBieHue u
pacuBET XapaKTEPHBIX OPTaHW3MOB. YTJIe00pa30BaHUE: €r0 YCJIOBHUS U BJIHMSHUE Ha Ta30BBIA
cocTaB aTMOC(ephbl.

MaccoBble BbIMUpaAHUSI — HKOJOTHYECKHWE KPHU3UCHI Mpouuioro. IIpudyuHbel u cieactBus
MaccOBBIX BbhIMUpaHU. COBpEMEHHBIN AKOJIOTHYECKUN KpH3UC, ero ocobeHHocTH. [Ipobaema
coxpaHeHHs OMopa3zHoo0pa3us Ha 3emie.

CoBpemMeHHasi cuctemMa opraHudeckoro mupa. [IpuHnunel kinaccudukanum OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKHUE TPYIINBI OPraHU3MOB.

JleMoHCcTpanun

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. [Tacrep, . . Meunukos, A. 1. Onapun, Jx.
Xonpgei, I'. Mémnep, C. Muuiep, I'. FOpu.

Tabmuust u cxemsl: «Cxema omnbita @. Penn», «Cxema omnbita JI. [Tactepa mo u3ydeHuto
caMo3apoxaeHus ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpuy», «3Ttansl HeopraHu4eckoit
3BOIIOLMMY, «l'eoxpoHonmoruueckas mkanay, «HauanbHble 3Tanbl OpraHUYecKOW 3BOJIOLUNY,
«Cxema o00pa3zoBaHUsi JYKapuoT NyTéM CcuUMOUOTeHe3a», «Cucrema >KHUBOW MPHUPOMABD,
«Ctpoenue Bupyca», «Apomopdosbl pacteHuit», «PuHmopuTHY, «OIHOKIETOYHbIE
BoJOpoCHN», «MHOTOKIETOUHbIE Bojaopocian», «Mxu», «llanmopoTtHukn», «l'onocemeHHbIE
pacteHusn», «Opranbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTHS JKUBOTHOTO MHUDPay,
«Apomopdo3sl KUBOTHBIX», «IIpocTeitmmey, «Kumednonomnoctasie», «Ilnockue uepBm»,
«Ynenucronorue, «PpIOLI», «3eMHOBOJIHEIEY, «ITpecmbikaromuecs, «IITH1EDY,
«Mnekonuraromue», «Pa3BuTHe JKM3HM B apXeuckou dpe», «Pa3sBuTHEe IKM3HM B



MPOTEPO30UCKON 3pey», «Pa3BuTue KW3HM B TAJEO30MCKON 3pe», «Pa3zBuTme Ku3HU B
ME3030MCKOl 23pe», «Pa3BuThe >KM3HM B KailHO30#ckoW 3pe», «CoBpeMeHHas CcucTeMa
OpPraHnYeCcKOro MUPay.

ObopynoBaHue: repOapuu pacTEHU pa3IUYHBIX OTHENIOB, KOJUICKIUH HACEKOMBIX,
BJI&KHBIE IpEenapaThl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKLIUU MIJIOKOXKHUX, CKEJIEThI
MI0O3BOHOYHBIX JKMBOTHBIX, 4Yydesla NTHUIl U 3BEPEH, KOJUIEKIMM OKaMEHEJIOCTEH, IOJIE3HBIX
HCKOMAaEeMBbIX, MYJISKA OPTaHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryaiabnasa JgaboparopHasi padora «MoaenupoBanue onsiToB Muuiepa—tOpu mo
M3YUYCHHUIO aOMOTE€HHOTO CHHTE3a OPTaHUYECKHUX COCTMHEHHI B TIEPBUYHON aTMOChepe».

JlaGopaTopnasi pabora «l3yyeHue M oOINMCaHHWE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHu3MOBY.

IIpakTuueckass pabGora «l3ydeHne OCOOEHHOCTEH CTpPOEHHUs pACTEeHH pa3HBIX
OTIIETIOBY.

IIpakTuyeckas padora «3yueHne 0coOEHHOCTEH CTPOECHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIponcxoxaeHue 4eJ10BeKa — aHTPONOIeHe3

Pa3znenel u 3anaum anTpononorur. MeToapl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEICTaBICHUN O IMPOUCXOXKIACHUM 4YEJIOBEKA. PeluruosHble BO33pEHUS.
CoBpeMeHHBIE HayYHBIE TEOPHH.

CxoxcTBo denoBeka ¢ KUBOTHBIMU. (CHcTeMaTMyeckoe IIOJIOKEHHE  4eJIOBEKa.
CBuuerenbcTBa CXOJCTBA 4YEJIOBEKAa C JKUBOTHBIMU: CPaBHUTENIBHO-MOpP(OIOruueckue,
AMOpHUONIOTHYECKHE, (PHU3UOIOTO-OMOXUMHUYECKHe, MoBeAeHUYeckne. OTINYus dYeloBeKa OT
XKUBOTHBIX. [IpsAMOXOKI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM MpPU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3ra U BTOPOM CUTHAJIBbHOW CUCTEMBI.

JBwxymme  cwibl  (pakTopsl)  aHTpONOreHe3a:  OWONOTMYECKHE,  COIHAIbHBIC.
CooTHoleHne OMOOrMYECKUX U COIUATBHBIX (PaKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaJUM aHTpornoreHe3a. PaHHue denoBekooOpa3Hble 00€3bSHbI (IPOKOH CYJIbI)
U paHHUE MOHTUAbl — O0IIKe MPEeaKH YeT0BEKOOOPa3HbIX 00€3bsiH U JTI0JCH. ABCTPATIONUTEKU —
JBYHOTHE NpeakH JiroAeil. YenoBek ymensblid, NepBble U3TOTOBICHUs Opyauil Tpynaa. YemoBek
MPSAMOXOSIIMI U NEpBBIN BBIXOJ Jojel 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
oOuMii MpeoK HeaHepTaIbCKOTo YeI0BeKa U YesloBeKa pa3yMHOT0. UenoBeK HeaH1epTalbCKHi
KaK BUJ JIFOAEH XOJOJHOTO KiauMarta. YenoBeK pa3yMHBI COBPEMEHHOI'O THUIIA, JI€HHCOBCKHM
YeJI0BEK, OCBOCHNE KOHTUHEHTOB 3a npeaenaMmu Adpukiu. [laneorenetnka u najneoreHOMuKa.

OBOJIOLMA COBPEMEHHOro 4enoBeka. EcTecTBeHHBIM 0TOOp B MOMYJISALUAX 4YeJIOBEKA.
MyTanuonssiii npouecc u noauMoppusM. IlonynsuronHble BOJIHBI, Apelid T€HOB, MUTpanus U
«3(dexT ocHOBaTEND» B MOMYJISALUIAX COBPEMEHHOI'O YEJIOBEKA.

UYenoseueckue packl. [lonstue o pace. bonwpmme pacel: eBpomneouaHas (eBpasuiickas),
aBCTpajo-HerpouiHas (PKBAaTOpHAIbHAs), MOHTOJIOUIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
MyTH paccejeHuss 4YejoBeKka Mo IuiaHeTe. EnumHCcTBO uenmoBeyeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Mma. I[IpucmocoOaeHHOCTh dYeloBeKa K pa3HbIM — YCIOBUSIM
OKpYy’Karomie cpeapl. BinusHue reorpaduueckoit cpenbl M Apeida reHoB Ha MOP(OIOTHIO U
(bU3HOJIOTHIO YeTIOBEKA.

MexXIuCIUIUIMHApHBIE METOAbl B (U3NYECKOW (OMONIOrHYecKoi) aHTPOIOJIOTHH.
OBOJIOLMOHHAsT ~ AHTPOMNOJIOTMS M MAJEOAaHTPOIOJOTUs  YEJIOBEYECKUX  MOIMYJIALUM.
buoconnaneHble  McclleloOBaHMS — NpUPOABI  4YesoBeka.  MccienoBaHMEe — KOJBOJIOLMH
OMOJIOrMYECKOT0 U COLIMATBHOIO B YETIOBEKE.

JdemMoHcTpauuu



IToptpetsr: Y. Japsun, JI. JIukn, A. . Porunckuit, M. M. I'epacumos.

Tabmumpl W cxembl: «MeToasl aHTPOMOJOTHH», «[OJIOBHOW MO3r 4eJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBI», «CKENeT 4YelnoBeKa M CKeJeT IMMIaH3e», «PyauMeHThl u
aTaBU3MbDY, «JIBWXKyIIMEe CHUJIbI AHTPOINOreHe3a», «ODBOJIOLUMOHHOE JPEBO  UEIOBEKay,
«ABcTpasionuTexky», «HenoBek ymensbiity, «HemoBek NpsIMoXOoaiiniiy, «JleHuCOBCKUN YEeIOBEK»
«Heangepranbups», «KpomanboHib», «lIpenku uenoBeka», «ITambl SBONIOLUU YEIOBEKay,
«Pacsl yenoBekay.

ObopyoBaHue: MYJISDKA OKaMEHEJIOCTel, MpeMeTOB MaTepHaabHON KYJIbTYphl MPEAKOB
YyenoBeKka, penpoAykiuu (dotorpaduu) KapTHH C MHUQGOJIOTHYSCKUMH U OHOIEHCKUMU
CIOKETaMH MPOUCXOXKICHUS YesloBeKa, poTorpaduu HaXOJIOK MCKOMAEMBbIX OCTATKOB Ye€JIOBEKa,
CKeJIeT 4eJIOBEKa, MOJIEb Yepena 4eloBeKa U Yepena HIMMIaH3€, MOJENb KHCTH YeJIOBeKa U
KHCTH IIMMIIaH3€, MOJIEIN TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTopnass pabGora «l3ydyeHne ocoOeHHOCTEH CTpOEHHS CKeJeTa 4YelloBeka,
CBSI3aHHBIX C MPAMOXOKICHUEM.

IIpakTnuyeckas padora «/3yueHne 5KOJIOrHYECKUX afanTaluil 4eI0BEKa.

Tema 6. Dxosorusi — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB H
HA/I0PraHU3MEHHBIX CUCTEM C OKPY:KaloLei cpenoi

3apoxkaeHue u pasBuTHe dSKojoruu B Tpyaax A. ['ymGompara, K. ®@. Pymee, H. A.
CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3genst u 3amaum skomoruu. CBsi3b
9KOJIOTUM C JPYTUMHU HAyKaMH.

Metozsl skonorun. [loneBbie HaOMIOACHHUS. DKCIIEPUMEHTHI B SKOJIOTHUU: MPUPOJHBIE U
naboparopHble. MoeupoBaHre B DKOJIOTMH. MOHUTOPUHT OKPYIKAFOIICH Cpe/ibl: JIOKAIbHBIM,
PErHOHANBHBIN U TJIO0ATBHBIN.

3HayeHUe 3KOJIOTMUECKUX 3HAHUM s 4eloBeKa. DKOJOTMYeCKOe MHUPOBO33PEHHE Kak
OCHOBa CBfA3E€H 4YenoBedecTBa € MNpUPOIo. DOpMHUPOBAHHME 3SKOJOTHYECKON KYJIBTYpPbl H
9KOJIOTMYECKOW IPAaMOTHOCTH HACEJICHMUS.

JleMoHCTpanun

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. CeBeprios, O. ['ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuuel u cxemsl: «Paznens! skonorun», «Metoasl skonorum», «Cxema MOHUTOPUHTA
OKpPY’KaroIIe cpeabh».

JlaGopaTopHasi pabdota «/I3yueHrue METOOB IKOJIOTHUYECKUX UCCIIEIOBAHUIN.

Tema 7. Opranusmsbl 1 cpea 00UTaAHUS

Oxonorndyeckue (akToppl M 3aKOHOMEpHOCTH ux aAedctBus. Kriaccudukanus
9KOJIOTHYECKUX  (akTOpoB:  alOuoThyeckue, OuOTHYECKUE, aHTponoreHHele.  OOume
3aKOHOMEPHOCTH JIeHCTBUS 3Kojgornyeckux akropos. Ilpasmio munumyma (K. lnpenrens, 1O.
JIn6ux). TonepanTHOCTH. DBpHUOUOHTHBIE M CTECHOOMOHTHBIE OPTAHU3MBI.

AbGuotnyeckue ¢aktopbl. CBET Kak dKOJIOrHUeckuil hakrop. JlelicTBUe pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpPraHu3Mbl. DKOJIOTMYECKHE TPYIIbl PACTEHUM MU MKUBOTHBIX IO
OTHOLUEHUIO K cBeTy. CUrHanbHast poib cBeTa. POTONEepUuoIu3Mm.

Temnepatypa kak skojiormueckuii (akrtop. [lelicTBHe TemIepaTypbl Ha OpTraHU3MBI.
[lolikuoTepMHBbIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxHocTs Kak skonorudeckuii dakrop. [Ipucnmocobnenust pacTeHuil K MOIIEPKAHUIO
BojgHOro Oamanca. Kmaccudukanuss pacteHnid 1Mo oTHOIICHHIO K Boje. [IpucmocoOnenwus
YKUBOTHBIX K NU3MEHEHHUIO BOJHOTO PEXUMA.



Cpenbl 00MTaHMS OpPraHU3MOB: BOJHAs, HA36MHO-BO3JYIIHAs, MOYBEHHAs, TJTyOMHHas
MOJIIIOYBEHHAsI, BHYTpUOpTaHM3MEeHHas1. (DHU3MKO-XUMHYECKHE OCOOEHHOCTU Cpel OOUTaHHS
opranu3moB. IIpucrnoco0aeHns opraHu3MoB K JKU3HU B Pa3HbIX cpejax.

buonoruueckue putmsl. BHemnue u BHyTpeHHHE puTMbl. CyTOUHBIE M TOJUYHBIE PUTMBI.
ITpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCJIOBUH JKU3HU.

Kuzuennsie GopMmbl opranu3moB. [lonstue o xu3HeHHOU (opme. KusHeHHbIe GOpPMBI
pacTeHMi: NepeBbs, KyCTAPHUKH, KyCTApHUYKH, MHOTOJIETHUE TpPaBbl, OJIHOJIETHUE TPaBBbI.
XKuzHennole (QOpMBI JKUBOTHBIX: THIPOOHMOHTHI, T'€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne  ¢aktopel. Buabl OnoTHMuYeCKMX ~ B3aMMOJCHCTBUIN:  KOHKYpEHIHS,
XHUIIHUYECTBO, CUMOMO03 U ero Gopmsl. [lapasutusm, kooneparus, MyTyaau3M, KOMMEHCAIU3M
(xBapTHpaHTCTBO, HaxyieOHuMuecTBO). Herpoduueckne B3auMoneHCTBUS  (TOMHYECKHE,
¢dopuueckue, ¢pabpuueckue). 3HaueHHMEe OMOTMYECKMX B3aMMOJEHCTBMM Ul CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [I[puHIMI KOHKYPEHTHOIO UCKIIIOUEHUS.

JleMoHCcTpanun

Tabmauupel 1 cxembl: «IKojoruuyeckue (Gakrtopb», «CBETOBOHM CHEKTP», «IKOJIOTMUECKUE
IPYIIIBI )KUBOTHBIX 10 OTHOUIEHUIO K CBETY», « TeMI0KpOBHbBIE )KUBOTHBIE», «X0JIOJHOKPOBHBIE
KUBOTHbIEY», «DHU3MOJIOTMYECKUE aJaNTallMd >KMBOTHBIX», «Cpeabl OOMTaHUS OPraHHU3MOBY,
«buonornyeckue putMmel», « KnusHeHusle GopMbl pacTeHUI», «Ku3HeHHbIE (POPMBI JKUBOTHBIX),
«IJKOCUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «DKOcHCTeMa XBOMHOro jeca», «Llenn nuranusy»,
«XuiHuuecTBoy, «Ilapazutuzmy», «Konkypenmusy», « Cumonos», « KommeHcainzm».

OOopynoBanue: repOapuu pacTeHUH M JKUBOTHBIX, IMPHUCIIOCOONEHHBIX K BIHUSHHIO
pa3IMUYHBIX  JKOJOTMYECKMX (DAaKTOpPOB, TrepOapuM  CBETOJMIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHUH, CBETONIOOMBBIC, TCHENIOOUBBIE M TEHEBBIHOCINBBIE KOMHATHBIC
pacteHusi, repOapuu ¥ KOJUIGKIMU TEIJIOTIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOHUYMBBIX
pacTeHui, uydelna MNTULl U 3Beped, repOapuu pacTeHUU, OTHOCALUIMXCS K TUrpoduram,
kcepopuTaMm, Me3oduTaM, KOMHATHBIE PACTEHMs JAaHHBIX TPYMI, KOJUIEKIMH >KMBOTHBIX,
oOuTaloNMX B pasHbIX cpefax, repbapuu M KOJUIEKIIMH PACTEHUH M JKUBOTHBIX, 00J1aJarolInX
yepTaMu TPUCIIOCOONEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHM KHU3HHU, repbapuu u
KOJUIEKIIMM PACTEHUN U SKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KHUBOTHBIX,
YUYacCTBYIOIIMX B Pa3JIUYHBIX OMOTHYECKHUX B3aMMOAECHCTBUSIX.

JlaGopaTopHasi pabdota «BrisiBiIeHHE TPUCTIOCOOJICHUNM OPTAHU3MOB K BIUSHUIO CBETA.

JlabopaTopnasi pabGora «BbisiBiIeHHE MPUCIOCOONEHUN OPraHU3MOB K BIIUSHUIO
TEMIIEPATYPbI».

JlabopaTtopnass padora «AHaTOMMYECKHME OCOOEHHOCTH PACTEHHH U3 pa3HbIX MeECT
oOUTaHUA.

Tema 8. Jxos10rus BUIOB ¥ NONMYIsALHI

DKOJIOTMYECKHE XapaKTePUCTUKHU nomysauuu. [lomymsuus kak Guonoruyeckas cucrema.
Pons HeomgHOpomHOCTH cpenbl, pu3nyeckux OapbepoB U OCOOCHHOCTEH OMOJIOTMU BHUIOB B
(bopMHpPOBaHUN POCTPAHCTBEHHON CTPYKTYphI MOMYISIUi. OCHOBHBIE ITOKAa3aTeIH MOIMYJISILHN:
YHUCIIEHHOCTb, IUIOTHOCTb, BO3pAacTHasi M IOJIOBAsl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpaLUsl.

Okosorudeckass CTpykTypa nonyiaduuu. OneHka 4YMCIeHHOCTH Nomyssiuu. JluHamuka
MoMyJIisAuK U e€ peryisnus. buotndeckuil noreHuuan nonyasuuu. MoienpoBaHue JTUHAMUKU
nonyJsinuu. KpuBble pocta uncieHHOCTH mnomyisiuu. Kpuble BbbkuBaHMS. Perymsanus



YUCJICHHOCTH TMOMYJISIUI: poib (HAaKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
DkoJioruueckue ctpareruu BuaoB (r- u K-ctparerun).

[TonsitTue 00 »HKoJormyecko Huiie BuAa. MectooOutanue. MHOTOMEpHass MOJEIb
skosnornyeckod Humu Jx.M. Xatunncona. Pa3zmepsl 3kosorndeckoil Huiu. [loTeHmansHas u
peanu30BaHHasl HUIIU.

Bun kak cucrema mnomynsuui. Apeanbl BUAOB. BuUIbl M UX KU3HEHHBIE CTPATETHUU.
DKOJIOTUUECKUE IKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEJICHHS W MWIpaliii KUBOTHBIX. bHOJOTHYECKHE WHBA3HHU
9y’>KEPOHBIX BUIOB.

JdemoHcTpanuu

IToprper: Ix. . XaT4unHCOH.

Tabmuie! U cxeMbl: « DKOJOTHYECKHUE XapaKTePUCTHKU MOMysum», «IIpocTpancTBeHHas
CTpYKTypa mnomyysiuun», «Bo3pactHble nupamunapl nomyiasuum», «CKOpPOCTh 3aceseHus
MIOBEPXHOCTH 3€MJIM Pa3IUYHbIMM OpraHu3Mamu», «Mopenp skosiornueckod Humm Jx. .
XaT4UHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJUIEKIIUU )KUBOTHBIX.

JlabopaTopnas padora «IIpucnocobiaeHus ceMsiH paCTEHUI K pacCceIeHUION.

Tema 9. Jkonorust cooduecTB. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay OpraHu3MaMu B
OUOLICHO3E.

Okocuctema kak oOTkpbiTas cucrtema (A. Jx. Tencnu). DyHKUMOHANBHBIE OJOKH
OpraHU3MOB B HKOCHCTEME: MPOAYIEHTH, KOHCYMEHTHI, PEIyleHThl. Tpoduueckre YpOBHH.
Tpoduueckue menu u cetn. AdnoTuyeckue OJIOKH dKocucTeM. [10YBBI M HIIBI B 9KOCHCTEMAX.
KpyroBopoT BemiecTB v MOTOK Y3HEPTUU B IKOCUCTEME.

OcHOBHBIE MTOKa3aTeNN IKOCUCTEMBI. buomacca u npoaykius. JKoJIOrHuecKre TupaMuIbl
gucell, 0MOMacchl U SHEPTUU.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiixu. @nyxmyayuu. HanpapieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccud. [lepBUUHBIE W BTOPUYHBIC CYKIIECCUU U HX
MPUYUHBL. AHTPOTIOTEHHBIC BO3JEUCTBHS Ha CyKleccuu. KimMakcHoe cooOIecTBo.
buopaznoobpasue 1 moJHOTa KPYroBOPOTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKocucmemsl 03€p U pek. IKOCUcmemvl Mopeli U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmenei, NyCmulHb.

AHTpPOTIOTEHHBIE  IKOCUCTEMBI. ArposkocucTema. ArpoueHo3. Pasnuuus Mexay
AQHTPOTIOTEHHBIMH U IPUPOTHBIMH 3KOCHUCTEMAMHU.

VYpb6oskocucrempl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢iopa u dayHa.
CuHaHTpomnu3auus Tropojackod ¢ayHbl. buosornyeckoe M  XO3SIMICTBEHHOE  3Ha4yeHHE
arpo3’KOCHUCTEM U ypOOIKOCHUCTEM.

3akoHOMEpHOCTH  (OPMUPOBAHMS ~ OCHOBHBIX  B3aMMOJCHCTBUII  OpraHM3MOB B
aKocucTteMax. Poib kackadnoeo s¢hghexkma u  6U008-320uUpPuKamopos (Knouesvix 6udos) 6
@yHukyuonupoeanuu  dxocucmem. llepeHOC DJHEPrUM M  BEIIECTB MEXKIYy CMEXKHBIMH
SKOCUCTEMAMHU. YCTOWYMBOCTH OPraHU3MOB, IMOMYJSALIMHA M OKOCHUCTEM B  YCIOBHSAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JACHCTBUM.

Mexanuzmor  6030eticmeusi  3aepsA3HEHUll  PA3HLIX  MUNO8 HA  CYOOPSAHU3MEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOBbl IKOJIO2UHUECKO2O
HOPMUPOBAHUA AHMPONO2EHHO20 6030eticmaus. MeToJoI0THsI MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX YKOCHUCTEM.



JleMoHCcTpanun

[Toptper: A. JIxx. Tencu.

Tabnuner u cxeMbl: «CTpyKTypa OMOLIEHO32», « IKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«JKocucTemMa XBOMHOro seca», «OyHKIUOHAIbHBIE TPYINIbI OPraHU3MOB B HKOCHUCTEMER,
«KpyroBopotr BemiecTB B 3KocucteMe», «llenmu mnwuranus (macTOWIHAs, JETPUTHASN)Y,
«JKoJoruyeckasi mupaMmuia Yucemin», « IKoJIoruyeckas nupamuaa o0uoMacceol», « JKoJoruuecKas
nupamuaa sHeprum», «OOpazoBanue Oomnoran, «IlepBuunast cykneccus», «BoccTaHoBIeHHE
jJeca mocie moxapa», «9KocucTemMa 03epa», «ArponeHos», «KpyroBopor BeIECTB M IOTOK
SHEpPTUU B arpoueHosey, «IIpumepsr ypboskocuctem.

ObopynoBanue: repOapuy pacTeHUl, KOJUIEKIIMM HACEKOMBIX, dyuyesia NTHUIl U 3Bepel,
repbapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBapHUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTuueckas padora «/3ydeHue u onucanue ypoosKOCHUCTEMBI.

JlaGopaTopnasi padora «/3yuyeHue pasHooOpa3us MEIKUX OYBEHHBIX YWICHUCTOHOTUX B
Pa3HBIX YKOCUCTEMAX).

IKcekypeust «DKCKypcHsl B TUIMYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJO0JIbHBIN MM IOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKcKypeus « DKCKYpCHsI B arpO3KOCUCTEMY (Ha TOJI€ WU B TEIUTMYHOE XO3SICTBO)».

Tema 10. buocdepa — rnodanbHas 3kocucTemMa

buocdepa — obmermmanerapHas o0omouyka 3emiau, re CYHIECTBYET WJIM CyIIECTBOBajia
®U3Hb. PazButue npenacrasienuii o 6uocdepe B Tpyaax J. 3rocca. Yuenue B. N. Bepnaackoro o
ouocdepe. O6mactu 6uochepsl u e€ coctan. JKuBoe BemecTBo 6rochepsl U ero PyHKIUH.

3aKoOHOMEpHOCTH cyliecTBOBaHUS Omocdeprl. OcodeHHoCTH Onocdepsl Kak riaodanbHON
sKkocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects u
OMOreOXUMHUYECKHE IUKIBI (Yriaepoaa, a30Ta). PUTMUYHOCTS siBIeHH B OHocdepe.

3oHansHOCTH Ouochepsl. [lonsTiHe 0 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHBIE
jeca, CMeIIaHHbIe U HIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CaBaHHBI, yCThIHYU, TPOIIMYECKUE Jeca,
BbICOKOTOpBs. KilnMart, pacTUTENbHBIN U KUBOTHBIM MUP OMOMOB CYIIH.

CtpykTypa W (QYHKIUS JKMBBIX CHCTEM, OIICHKa WX PECYpCHOTO IMOTEHIHAla H
o6unochepHbIX QYHKIHIA.

JdemoHcTpanuu

[Toptpetsi: B. U. Bepnanckuii, 3. 3tocc.

Tabmuue! u cxemsl: «['eochepsr 3emnn», «Kpyrosopot azota B npupoae», «Kpyrosopor
yriiepojaa B npuponae», «Kpyrosopot kuciopoaa B npupoae», «KpyroBopor Boasl B pupoae»,
«OcHoBHbIE OuoMbl cymmy», «Knumatuueckue mosica 3emum», «Tynapa», «Taiiray,
«Cmemannbiii  nec», «llupokonuctBennsiii nec», «Ctemby, «CaBanHay, «IlycTeiHsmY,
«Tponnuecknii necy.

O6opynoBanue: repbapun pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek U OKpy KamOIIas cpeaa

DKoJOTHYeCKHe KpHU3HChl M WX TNPUYUHBL Bo3szaeilictBue denoBeka Ha Ouocdepy.
3arps3HeHue BO3AYIIHOM cpeapl. OXxpaHa Bo3ayxa. 3arpsi3HeHHe BOJHOW cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymienue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpPOTIOTEHHOE BO3JCHCTBHE HA pACTUTENBHBIM W KUBOTHBIK Mup. OxpanHa
PacTUTENBHOTO U KMBOTHOTO MHpa. OCHOBHBIE MPUHLIUIBI OXpaHbl MPUPobl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). boranndeckue caabl U 300JI0THIECKUE
MapKH.



OCHOBHBIC MPUHIIMITEI YCTOHYMBOTO Pa3BUTHS YEIOBEUECTBA W MPHUPOJBL. PanmonanbsHoe
MPUPOIOINONB30BAHUE M COXpaHEHHEe Ouosorndeckoro paszHooOpazus 3emun. OOmme
3aKOHOMEPHOCTH TJI00aTBHBIX SKOJIOTHUECKHX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3uca
U €TO BEPOSTHBIE TOCTIEACTBHSL.

PazBuTe METOIOB MOHUTOPHHIA pa3BUTHUS OMACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemmuvie ucciedosauus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
sHepeemuke. buonozuueckoe paznoobpasue u duopecypcuol. Hayuonanohvle ungopmayuonuvie
cucmemvl, obecneuusaowue 00OCMyn K UHGOpMaAyUu nO COCMOSAHUI) OMOEIbHbIX 6UO08 U
axocucmem. OCHOBbL IKOpeadburumayuy IK0CUcmem U cnocob08 bopbOvL ¢ OUONOBPEAHCOCHUAMU.
Pexoncmpyxyus mopckux u HazemHvix 3KOCUCMEM.

JdemoHcTpanuu

Tabmuel W cxeMbl: «3arpsisHeHHe aTMochepwl», «3arps3HeHue ruapochepsn,
«3arpszHenne mouBb», «llapHuKOBBI 3pdexT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEePPUTOPUNY, «MOAEIN YIIPABISIEMOTO MUPaY.

O6opynoBanue: @ororpaduu OXpaHAEMbIX pacTeHUM U JKUBOTHBIX KpacHoil KHMrH
Poccuiickoit ®enepaunu, KpacHoi KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 11O BUOJIOI'MA
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJNbTaTaM OCBOCHHUS OOYYaIOIIMMHUCS
MPOTpaMM CpeHEro o0miero o0pa3oBaHus: TUYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJHTATOB OCBOCHHS MPOTPAMMBI 10 OMOJIOTHUU BBIJCICHBI
CIEyIOUIME  COCTABIJISIIOIIME: OCO3HaHHWE OOY4YarOIIMMHUCA  POCCUHCKOW  IpakJaHCKOU
UACHTUYHOCTH — TOTOBHOCTH K CaMOpPA3BUTHIO, CAMOCTOSATENIBHOCTH M CaMOOIIpEICJICHUIO,
Hanuyue momusayuu K OOY4YEHMIO OMOJIOTHM, yeneHanpasieHHoe paszeumue BHYTPEHHUX
yOEKICHUI IMYHOCTH Ha OCHOBE KJIIOYEBBIX IEHHOCTEH M MCTOPUUYECKUX TPAJAHUIIMNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCSl PYKOBOJCTBOBATHCS B
CBOEHl  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ YCTaHOBKAMHM, TPHCYLUIUMH  CHUCTEME
OMOJIOTUYECKOTO  OOpa30BaHUA, HAIUYUe  NPABOCO3HAHUS ~ HKOJIOTHUECKOH  KYJIBTYpBI,
CnOCOOHOCMU CMABUMyb LEeTU U CTPOUTH KU3HEHHBIE MJIaHBL.

JInuHOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJOTHH TOCTUTAIOTCS B €AHMHCTBE
y4eOHOM M BOCHUTATENbHOMN NIEATENIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMH POCCHHCKUMHU
COIIMOKYJIbTYPHBIMH, HCTOPHYECKHUMH U TyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBUJIaMU U HOPMaMHU MOBEAEHUS U CIIOCOOCTBYIOT IMpOIlECCaM CaMOIO3HaHMs,
CaMOBOCIIUTaHHS U CaMOPa3BUTHs, PA3BUTHS BHYTPEHHEW MO3UIMH JTUYHOCTH, MATPUOTU3MA U
YBaXXEHUS K 3aKOHY U MPaBOIOPSJIKY, YEJIOBEKY TpyJa M CTapllieMy [OKOJEHHUIO, B3aHMHOTO
yBaXeHUs,, OEpeKHOro  OTHOWIEHUS K  KyJIbTYpHOMY  HAcleOui0 M TPaauLMsIM
MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickoit denepanniu, NpupoJie U OKpyKarollen cpeie.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS yueOHOTO mpeamera « bHonorusy MOKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOIMXCSI PyKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JTUYHOCTH, CHCTEMOH I[EHHOCTHBIX OpHUEHTAlM{, MO3UTHUBHBIX BHYTPCHHHX
yOeXKIEeHUIl, COOTBETCTBYIOLIMX TPAJAULMOHHBIM IIEHHOCTSAM POCCHHCKOrO  OOILECTBa,
paciMpeHue KU3HEHHOTO OMBITA W OMBITA JEATEIBHOCTH B TPOIECCE Pean3alui OCHOBHBIX
HaIpPaBICHUI BOCTIUTATEILHON ACSITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCcKOro BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIUH  OO0ydYaromerocss Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJIeHa POCCUICKOro 00IIeCcTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX MpaB U OO0S3aHHOCTEH, yBa)KeHHE 3aKOHa W
IIPaBOTIOPSIIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATENbHOCTH MPHU CO3JaHUM yU4EOHBIX MPOEKTOB,
peleHnn y9eOHbIX U MO3HABATEIBHBIX 33a4, BEITOTHEHUN OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CITIOCOOHOCTh  OMpPENENSITh COOCTBEHHYIO TO3UIMI0 IO OTHOIICHUIO K SBJICHUAM
COBPEMEHHOM KHU3HHU U OOBSICHSATH e€;

YMEHHE YYHTHIBATh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOT'O
B3aMMO/ICHCTBUS JTIOICH C Pa3HBIMU YOSKICHUSIMH, KyJIbTYPHBIMU IEHHOCTSAMHU M COLMATHHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHEHUS YYEOHBIX,
MMO3HABATEIBHBIX W HCCIIENOBATENbCKUX 3a/1a4, YBaXKUTEIBHOTO OTHOIICHHUS K MHEHUIO
OTIITOHEHTOB MPU OOCYK/IEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICP KaHUS;

TOTOBHOCTH K TYMaHUTapHOH U BOJOHTEPCKOW JAESTETLHOCTH;



2) NaTPHOTUYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAaHHOCTh POCCUHUCKOMN TPAKIAHCKOW UISHTUIHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY Hapojly, YyBCTBa OTBETCTBEHHOCTH Iepej] PoauHOM, roploCcTH 3a CBOW Kpaid, CBOIO
Ponuny, cBOi A3bIK U KyJbTYpY, IPOLUIOE U HACTOSIIEE MHOMOHAIMOHAIBHOT'O Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M MaMITHUKaM MPUPOJIbI,
JNOCTHXKEeHHUSIM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OILIGHHWBAaTh BKJIAQJ POCCHHCKUX YYEHBIX B CTAaHOBIIEHHE W Pa3BUTHE
OMOJIOTHH, TOHUMAaHUsI 3HAYCHUsI OMOJIOTUY B TIO3HAHUH 3aKOHOB MPUPO/IBI, B )KU3HU YEIOBEKA U
COBPEMEHHOTO 00I1IeCTBa;

uaeiHas yoexIEHHOCTh, TOTOBHOCTb K CITYKEHUI0 U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIECHHOCTEH POCCUIHCKOT0 HApOa;

c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCThH OLIEHMBATh CUTYaIlMI0 U MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTHPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OyayLIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM pPOJMUTENSM, CO3JIaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEH CEeMEHHOM XKU3HU B COOTBETCTBUU C TPAJMUIHMSIMHU HAPOJOB
Poccun;

4) 3¢TeTHYeCKOI0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs CTETHKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

IMOHUMaHHE SMOLIMOHAIIBHOTO BO3/ICHCTBUS )KUBOU IPUPOLBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMJIEHHUE MPOSBISTH
KadecTBa TBOPUYECKOMN JIMIHOCTH;

5) ¢usnueckoro BocnuTaHusi, (OPMUPOBAHHUS  KYJbTYPbl  310POBbS H
3MOLMOHAJIBHOIO 0JIATONOJIY NS :

MOHUMaHKE U peaju3alus 310poBoro u 6e3omnacHoro obpasa *U3HU (340pOBOE MHUTAHUE,
COOJIIOICHHE TUTHCHHYECKUX TPABWI U HOPM, COQTAaHCHPOBAHHBIA PEXKUM 3aHATHH U OTIBIXA,
peryisipHas (Qu3uueckas aKTHMBHOCTh), O€peX HOro, OTBETCTBEHHOT0O U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U TICUXHUECKOMY 3/10pPOBBIO;

MOHMMAHHUE [IEHHOCTH TMpPaBUJ HWHIUMBHUAYyAJIbHOTO M KOJUIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYaIUsX, YTPOXKAIOIIKX 3JOPOBBIO U KU3HU JIIOACH;

OCO3HAHME TMOCJIEJACTBUN M HEMPUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJIICHUS aJIKOTOJIS,
HapKOTHUKOB, KypeHHUsI);

6) TPy10BOr0 BOCIIMTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE [IEHHOCTH MacTepPCTBa, TPYA0It00ue;

TOTOBHOCTb K aKTUBHOM JI€SITEIbHOCTH TEXHOJIOTUUECKON U COL[MAIbHON HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHMUIIMUPOBATH, IUIAHUPOBATH U  CAMOCTOSTEIbHO  BBINOJHATH  TaKylo
NeSATENBHOCTD;

MHTEpeC K pa3nuyHbiM chepam NpodhecCHOHATBFHOW NeATeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp OyayIIei mpodeccun U peanr3oBbIBaTE COOCTBEHHBIC )KHU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHHIO U caMOOOpa30BaHUIO Ha MPOTSXKEHUU BCe
KU3HH,

7) 3K0JIOTMYECKOr0 BOCIIMTAHMSI:



9KOJIOTMYECKHU 1I€J1eCO00pa3HOe OTHOILEHUE K MPHUPOJIEe KaK HCTOUYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIeCTBOBAHUSI;

MOBBIIICHHE YPOBHS 3KOJOTHYECKOW KYIbTYpBI: MPUOOPETEHUE ONbITA IJIaHUPOBAHUS
MIOCTYNKOB U OLIEHKU UX BO3MOKHBIX MOCIEICTBUN ISl OKpYKAroUIeil cpeibl;

OCO3HaHMe TTI00aTBFHOr0 XapaKTepa SKOJIOTHIECKUX MPOOJIeM U MyTel UX pelIcHHs,

CIOCOOHOCTH MCTOJB30BaTh MPUOOpPETaEMbIe MPU U3yYCHUH OMOJOTUU 3HAHUS U YMEHHUS
MpU pEHIeHUH TPoOJeM, CBSI3aHHBIX C PAIMOHAIBHBIM IMPUPOAONOIB30BaHUEM (COOMI0IEHUE
MpaBWJI TOBEACHUS B MPHUPOJE, HANpPaBIECHHBIX HAa COXPAaHEHHE PaBHOBECHUSI B JKOCHCTEMax,
OXpaHy BUJIOB, SKOCHCTEM, OMOChEPHI);

AKTUBHOE HENPUATHE ACHCTBUN, MPUHOCAIIMX BPEI OKPYKAIOIICH MTPHUPOTHON cpene,
yMEeHHE MPOTHO3UPOBATH HEOIArOMPHUATHBIE IKOJOTHYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUH U NIPEIOTBPAILAT UX;

HaJM4Yue€ pa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHHS, SKOJIOTHMYECKOM KyJIbTYphl, OIBITA
NEATEIBHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCSA HMH B
MMO3HABATEIbHOW, KOMMYHUKATUBHOW U COIMAJbHON MpaKkTUKEe, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IEATETbHOCTH SKOJIOTMUECKOM HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHUPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKu U OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO HA JUAJOTe KYJIBTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOUN KyJIbTYPHhI KaK CPEACTBAa B3aMMO/I€ICTBUSA
MEXKIy JIFOJIbMU U ITO3HAHUS MUDA;

MOHUMAaHHE CIEeIMPUKA OWOJIOTUU KaK HAyKH, OCO3HaHUA €€ poiin B (OPMHPOBAHHH
paIlMOHATFHOTO0 HAYYHOTO MBIIUIEHUS, CO3TAHUH I[EJIOCTHOTO TPEICTABICHUS 00 OKPYKAIOIIeM
MUpe KaKk O eIUHCTBE TPUPOJBI, YeIOBeKa M O0OmecTBa, B MO3HAHWUU MPHPOIHBIX
3aKOHOMEPHOCTEH U peleHUuH MpooaeM coXpaHeHHs IPUPOTHOIO PAaBHOBECHUS;

yOEeKIEHHOCTh B 3HAYMMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBUIM3ALMU: 0OecreueHus
HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3/IaHHE TEPCIEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BHIXO/Aa U3 TJI00ATBHBIX
HKOJIOTHYECKUX MpoOsieM U obecreueHus nepexoa K yCTOMUrBOMY pa3BUTHUIO, PALIMOHATBHOMY
UCIIOJIb30BaHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB JKU3HH;

3aMHTEPECOBAHHOCTD B MOJIYYECHUH OMOJIOTMUECKUX 3HAHUN B ENSAX MOBBIICHUS 00IIeH
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH, KaK COCTaBHOW YacTh (PYHKIHMOHAIBHON
IrPaMOTHOCTH O0yUaroumxcs, popMUPYEMO IpH U3yUeHUH OUOJIOTUH;

MOHMMAHHUE CYIIHOCTH METOJIOB ITO3HAHUS, HCIOJIB3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJIy4aeMble 3HAHUS Ul aHaJIu3a U OOBIACHEHHUS SIBICHUH
OKpPYAIOLIEro MUpa M MPOUCXOASAIIMX B HEM H3MEHEHUH, yMEHHME JAeiaaTb O0OOCHOBAHHBIE
3aKJIFOYEHHUST HA OCHOBE HAyYHBIX (DAKTOB M HMMEIOIIMXCS [AHHBIX C IENbI0 TMOJTy4YeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIB30BaTh OHMOJOTMYECKHe 3HAHHS [JIs PEIeHUs
po0JIeM B peallbHbIX KU3HEHHBIX CHUTYAIHsIX;

OCO3HAaHME IEHHOCTH HAYYHOU NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEephIBHOMY OOpa30BaHMIO U CcaMO00Opa3oBaHHIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHMK MO OWOJIOTMM B COOTBETCTBUU C IKU3HCHHBIMH
MOTPEOHOCTSAMH.



METANPEAMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaTbl OCBOEHUs ydeOHoro mpeamera «buosorus» BKIIOYAIOT:
3HayuMble Ui (OPMUPOBAHUS MMPOBO33PEHUSI OOYHAIOIIMXCA  MEXKAUCHUILUIMHAPHbBIE
(MexmpeaMeTHbIE) OOIIeHayYHbIE TIOHATHUS, OTPa)KaoIUe IeIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy METO0B IMO3HAHMSI, UCIOJIB3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SBJICHUE, MpPOIECC, CHCTeMa, HAay4yHBIH (DAaKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, MCCIEe0BaHNe, HAONIOEHHE, U3MEpPEHHUE, SKCIIEPUMEHT M JAPYTHUe); YHUBEpCAIbHBIC
ydeOHble JeHCTBUs (I103HAaBAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYJISATUBHbBIE), 00ECIIEUNBAOIINE
¢dopmupoBanre (QyHKIIMOHAIBHOW I'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YyYaroluXcCs;
CIIOCOOHOCTh oOyyaromuxcst UCIIOJIb30BATh OCBOEHHBIE MEXIUCIUIUINHAPHBIE,
MHPOBO33pEHUYECKHE 3HAHMS M yHHBEpCaJlbHble Y4yeOHble AEHCTBUS B I103HABATEIbLHOW U
COLIMAIBHOM MPAKTHKE.

B pesynprare u3ydeHus OMOJIOTMM Ha YpOBHE CpeIHEro ooOuiero oOpa3oBaHUs Y
oOyuatonterocsi OyayT c(hopMHpPOBaHbI IIO3HABATENIbHbIE YHUBEpPCAJIbHbIE yueOHbIE AEHCTBUS,
KOMMYHHUKATHBHbIE yHHBEpCaJbHble YyueOHble MACHCTBUS, pPETYJATHUBHbIE YHHUBEpCAIbHbIC
yueOHble eHCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MertanpeameTHble pe3yJbTaTbl OCBOCHHUS MPOrpaMMbl CpeIHEro oouiero oOpa3oBaHUS
JIOJIKHBI OTPaXKaTh:

OBi1ajeHNe YHMBEPCAJIbHBIMH YUeOHbIMH II03HABATEIbHBIMH JeHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE AeCTBHUS:

CaMOCTOSITENIbHO (POpMyYJIMpOBaTh W aKTyaJlu3upoBaTh NpolbiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHUM 3HAHUN MPHUEMBI JIOTMYECKOTO MBIIUIEHUS (aHAIM3a,
CUHTE3a, CpaBHEHUs, Kiaccuukamuu, O0OOOIIEHUS), PACKPHIBATH CMBICT OHOIOTHYECKUX
MOHATUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAaHABIMBATh CBS3U C IPYTUMU MOHSTUSAMH);

ONpENeNATh LENH JEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl I€ATEIBHOCTH C OCTABJIEHHBIMH LIEISIMU;

UCTIOJB30BAaTh OMOJIOTHUECKUE TOHATUS Ui OOBsICHEHUS (PAKTOB M SBICHUH KHUBOMH
HIPUPOJIBI;

CTPOMUTH JIOTUYECKHE PACCYXKAECHUS (MHAYKTUBHBIC, IEIyKTHBHbIE, I10 aHAJIOTUH),
BBIABJISATh 3aKOHOMEPHOCTH U NPOTHBOPEUYHUS B PacCMaTPUBAEMBIX SIBJICHUSX, (POPMYJIUPOBAThH
BBIBOJIbI U 3aKJIIOYECHHUS;

HIPUMEHATh CXEMHO-MOJIENbHbIE CPEACTBA IS MPEICTABJICHUS CYIECTBEHHBIX CBA3EH U
OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a TakKe MPOTHBOPEUYUH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbIBaTh IUIAH pELICHUs MPOoOJIeMbl C YUETOM aHaIN3a UMEIOIINXCS MaTepHaIbHbIX
U HeMaTepHualbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLEHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEISIM,
OLICHMBATh PUCKH MOCJIEACTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBHSX pEaJbHOr0, BUPTYyaJIbHOTO M
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE NPU PEIICHUH )KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE TeHCTBHS:



BJIAJI€Th HABBIKAMM yU€OHO-HUCCIIEI0BATEIbCKON M IMPOEKTHOM AESITEIbHOCTH, HaBBIKAMU
paspeieHus npoodieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOHCKY METOJI0B
peleHus MPaKTUYECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BHUJBI JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEpIpEeTaly, IpeoOpa3oBaHUIO M NMPUMEHEHHIO B y4E€OHBIX CUTyalMsX, B TOM YHCIE NpU
CO3/IaHUM YUEOHBIX M COLMATBHBIX POCKTOB;

(dopMHpOBaTh HAyUHBIH TUI MBIIUICHUS, BIaJ€Th HAYYHOW TEPMHUHOJIOTHEH, KITIOUEBbIMU
MOHATUSMU U METOJIaMU;

CTaBUTh ¥ (OPMYIUPOBATh COOCTBEHHBIC 33a/7aud B OOpA30BATENIBHON NEATEIHLHOCTH W
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IIPUYMHHO-CJIC/ICTBEHHBIE CBA3M U aKTyaJlW3UpOBaTh 3a/ady, BBIIBUTAThH
runore’y e€ peleHus, HaxOOuThb AapryMEHThl JUIsl JI0Ka3aTeabCTBa CBOUX YTBEPIKICHUH,
3aJjaBaTh IapaMeTpbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh IOJYYEHHbIE B XOJA€ pEIIEeHUs 3a7aud pPe3yJbTaTbl, KPUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILECTBJIATh II€JICHANpPABICHHBI MOUCK IEPeHOca CPEJCTB M CIOCOOOB JEHCTBUS B
poeCCUOHANTBHYIO CPENY;

yMETb IEPEHOCUTb 3HaHUS B IO3HABAaTEJIbHYIO M  IpPaKTHYECKyl0 olnactu
KHU3HEIEATEITbHOCTH;

yMEeTb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX o0acTeii;

BBIIBUTaTh HOBBIE MJIEHM, NpPEUIaraTb OPUTHHAIBHBIE MOJIXOAbl U pELICHUs, CTaBUThH
po0JieMBbl U 33]1a4H, JIOIyCKaIOIIUe aJbTepHATUBHbIC PEILICHHUS.

3) pabota ¢ nundopmanueii:

OpUEHTHUPOBATHCS B PA3IMUYHBIX MCTOUYHUKAX MH(opMaimu (TekcTe y4yeOHOTro mocoOwus,
HAy4HO-TIONYJISPHON JUTEepaType, OMOIOrMYECKUX CIIOBApsIX M CHPAaBOYHHUKAX, KOMIIBIOTEPHBIX
6azax maHHbIX, B VHTepHere), aHaIW3UpoBaThb HHGOPMALUIO Pa3IUYHBIX BUAOB U (opMm
MIpeICTaBICHUs, KpUTHUECKH OI[EHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampockl U NPHUMEHSTh pa3iNyHble METOJbl MpPU IMOHUCKE U OTOOpe
O6uoorndyeckoi HHGOpMaIuu, He0OXOIMMOM TSI BHITIOJHEHHS Y4eOHBIX 3a1a4;

npuoOpeTaTh OMNBIT HCIOIb30BAHUSA HMH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHMSI Pa3IMYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIbHYIO (OpPMYy MPENCTABIECHUS OHOJIOrHYECKON
nH(popmanuu (cxeMbl, rpaduku, AMarpaMmsl, TAOJIULIBL, PUCYHKH U APYTOE);

HCIIOJIb30BAaTh HAy4HbIH $3bIK B KauecTBE cpeicTBa IpH paboTe C OHOIOrMYecKoi
uH(popMaLuen: MPUMEHATh XUMUYECKUe, PU3NYECKUe U MATEeMaTUYECKHUE 3HAKH U CUMBOJIBI,
dbopmynbl, aO0peBUaTypy, HOMEHKIATYpy, HCIOJIB30BaTh M TMPEOOpa3oBhIBATh 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATJISIHOCTH;

BJIA/IeTh HABBIKAMU pACHO3HABaHUSA U 3alUThl HMHGopManuu, HHGOPMALMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJa/leHNe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMH AeiicCTBUSIMH:

1) oO1enne:

OCYIIIECTBJIATh KOMMYHHKAIIUU BO BCEX c(epax KU3HU, aKTUBHO y4acCTBOBAThH B JUAJIOIe
WIN TUCKYCCHH IO CYIIECTBY 00Cy»aaeMoil TeMbl (YMEHME 3aJjaBaTh BOIPOCHI, BBICKA3bIBATh
CY)KJ€HUS OTHOCUTEJIbHO BBIMOJIHEHHS MpeiaraeMoi 3ajadyd, Yy4YuThIBaTh HHTEPECHl U
COTJIaCOBAHHOCTbH MO3ULIUN APYTUX YUACTHUKOB JAHAJIOTa WK AUCKYCCUN);



pacno3HaBaTb HeBepOalibHblE CpeAcTBa OOLIEHMs, NOHMMATh 3HAYEHHE COLMAJIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(MIMKTHBIX CUTYallui, YMETh CMSTYaTh KOHQIUKTHI U
BECTH I1EPETOBOPBHI;

BIAJCTh Pa3IUYHBIMU crOco0aMu OOIICHHS] M B3aMMOJICHCTBUS, MOHMMATh HAMEPEHUs
JOPYTHUX JIOACH, IPOSBIATh YBAXHUTEILHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOU (opme
(hopMyIHpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3Jaratb CBOIO TOUKY 3pPEHHUSI C HCIOJIB30BAHUEM SI3IKOBBIX
CPEACTB.

2) COBMeCTHasl 1eSiITeJIbHOCTh:

MOHUMATh M WCIIOJNIB30BaTh MPEUMYIIECCTBA KOMAHIHOW W MHAWBHAYyaTbHOU PabOTHI TIPHU
peneHur OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHHS TPYITIOBBIX
($hopM B3aMMOJICHCTBHS MPU PEIICHUN YUYSOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKY U METOJAbl COBMECTHBIX IEHCTBHI C y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaXKJIOTO 4ieHa KOJUIEKTUBA,

MPUHUMATh 1€ COBMECTHOM JESITeNbHOCTH, OPraHW30BBIBATh W KOOPAMHHPOBATH
JEUCTBUA MO €€ JNOCTHKEHUIO: COCTaBJIATh IUIAH JEWCTBUM, PAaCHpElNessiTh POJH C YYETOM
MHEHHI YY4aCTHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIIEHMBATh KAYECTBO CBOETO BKJIAJa M KAXKJIOTO YYACTHUKA KOMAaHJIbI B OOIIUI pe3yJibTaT
10 pa3pabOTaHHBIM KPUTEPUSM;

npejuiaraTb HOBbIE MPOEKTHI, OLEHUBATh MJEU C IMO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETUYECKOE IOBEJCHUE B pA3JIMUHBIX CHUTYAIlUsX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITHh HHUIIMATHBHBIM.

OBiajieHHe YHUBEPCAJIbHBIMHU PEryJATHBHBIMU /I€iCTBUSIMH:

1) camoopraHu3amnusi:

WCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHMS U1 BBIIBICHUS TPoOIeM M WX pEIICHUS B
KU3HCHHBIX M YUYEOHBIX CUTYAIUsX;

BBIOMPATh HA OCHOBE OMOJIOTHMUECKUX 3HAHWUM IEJIEBbIC U CMBICIOBBIC YCTAHOBKU B CBOMX
JEHCTBUSAX U TMOCTYIKAaX MO OTHOLICHUIO K >KUBOW MpPUPOJIE, CBOEMY 3JI0POBBIO U 3/10POBBHIO
OKPYIKAFOIIIHX;

CaMOCTOSITENIbHO OCYIIECTBJISATh MO3HABATEIBHYIO NEATENIbHOCTDb, BBIABIATH MPOOIEMBI,
CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BATENbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYAIUIX;

CaMOCTOSITENIBHO COCTABJISATH IJIaH PELICHUsS MPOOIEMBbI C Y4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHHI;

JaBaTh OIEHKY HOBBIM CUTYaIlUsIM;

pacumMpsITh paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEAMOYTCHUH;

JIeIaTh OCO3HAHHBIN BBIOOP, aprYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIIoco0CTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO TMPOKOH 3PYAUIIUU B Pa3HBIX 00J1aCcTIX
3HAHUM, MOCTOSHHO MOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYAallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIbHOCTb, OLEHUBAThH
COOTBETCTBHUE PE3YJIHTATOB LIEISM;



BJIAJI€Th HaBBIKAMM IIO3HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBbIX JEeHCTBUI
Y MBICITUTENIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB U OCHOBAHMIA, UCIIOJIB30BATh MPUEMBI Pe(IICKCHH
JUTSL OTIICHKU CUTYaIliH, BBIOOpA BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
[IPUHUMATh MOTUBBI U apIyMEHTBI APYTHUX IIPHU aHAJIU3E PE3YJIbTATOB IEATEIIbHOCTH;
3) npuHsiTHE Ce0N U APYTHX:
MPUHUMATH Ce0sI, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;
IIPUHUMATh MOTHBBI U apPIYMEHTHI IPYTUX [IPU aHAIU3€E PE3YJIbTATOB JACATEIBHOCTH;
MpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKY;
pa3BHUBaTh CIIOCOOHOCTh TOHUMATh MUP C TO3HUIMH IPYTOro YeIoBeKa.
NPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS COeprkKaHHs ydyeOHoro mpeamera «buomnorus» Ha
yriy01€HHOM ypOBHE OpPUEHTUPOBAHbI Ha oOecrieueHue npoduiabHOro 00ydeHus: 00y4daromuxcs
Oouonoruu. OHM BKJIIOYAIOT: cHenuuyeckue A OMOJOTMM Hay4Hble 3HAHUS, YMEHUSA H
crocoObl JEHCTBUII 1O OCBOEHHIO, MHTEpHIpETaluyd U NpeoOpa3oBaHUI0 3HAHUN, BUIBI
JESITeNbHOCTH 10 IMOJYYCHHIO HOBBIX 3HAHUH M HUX NPUMEHEHUIO B PA3IMUYHBIX y4eOHBIX, a
TaKXE B PEaJIbHBIX KU3HEHHBIX cUTyalusaX. [IpenmeTHble pe3yabTaTsl IPEICTaBICHBI 110 FOJ1aM
U3y4CHMUSL.

[IpenmeTHble pe3ynbTaThl OCBOCHHMsS YydeOHoro mnpeamera «buonorust» B 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTb 3HAHUM O MecTe M PO OUMOJOTMH B CUCTEME €CTECTBEHHBIX HAYK, B
(opMUpOBaHUM €CTECTBEHHO-HAyYHOM KapTUHBI MHUpPA, B TO3HAHUM 3aKOHOB MPUPOJBI U
pelieHny TpobsieM palMoHAIBHOTO MPUPOIOTIONB30BAHMS, O BKJIA/I€ POCCUICKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE OUOJIOTUH;

BJIaJICHHE CUCTEeMON OMOJIOTMYECKHMX 3HaHHi, KOTopas BKJIOYAeT: OCHOBOIIOJIAararolne
OMOJOrNYecKUe TEPMUHBI M TMOHATUS (KU3HB, KIJIETKAa, OPraHu3M, MeTaboJM3M, TOMEeocTas,
caMoperyJsius, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUNBOCTh, POCT U Pa3BUTHE),
Oomonornueckue Teopuu (kierounas teopuss T. IlIBamna, M. Ilneitnena, P. Bupxosna,
XpOMOCOMHasl Teopusi HacaeAacTBeHHOCTH T. Moprana), yuenus (H. Y. BaBunosa — o nenrpax
MHOT000pa3usi U MPOUCXOXKICHUS KyJIbTYPHBIX PACTEHMI), 3aKOHBI (€IMHOOOpPa3Usl MOTOMKOB
[IEPBOr0 MOKOJIEHUS, pacIlIeJICHHUs], YUCTOThl TaMeT, He3aBUCUMOI0 HacinenoBanus I'. Mennens,
TOMOJIOTHYECKUX PSAOB B HaclencTBeHHoW wu3MmeHunBocTH H. V. BaBuiioBa), mpuHUMIIBI
(KOMIIIIEMEHTapHOCTH );

BJIa/ICHUE OCHOBHBIMU METOJAaMU HAY4YHOI'O MO3HaHMs, UCIOJIb3yEeMbIX B OMOJIOrMYECKUX
HCCIIeZIOBAaHUX )KUBBIX 00BEKTOB (OMMCaHHUE, U3MEPEHHE, HAOII0IeHIE, SKCIIEPUMEHT);

YMEHHUE BBIJENATH CYLIECTBEHHBIE NMPU3HAKU: BUPYCOB, KIETOK MPOKApPUOT U 3YyKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HClle OakTepuil, TpuOOB, pacTeHuUM,
KUBOTHBIX U YE€IOBEKA, CTPOCHUS OPraHOB U CHUCTEM OPraHOB PACTEHUH, KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACIATEIbHOCTH, IPOTEKAIOIMX B OPraHW3Max pAacTeHUM, >KUBOTHBIX U
YeJI0BeKa, OMOJIOTMYECKUX MPOLECCOB: 0OMeHa BelecTB (MeTad0JIu3M), IpeBpallleHusl SHEPTUH,
Opo>keHMsI, aBTOTPOGHOT0 M TeTepoTpO(HOTO THUMOB MHUTAaHUSA, (HOTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Meil03a, raMeTorenesa, SMOpuoreHe3a, NOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
WHIUBUAYATbHOIO pa3BUTHsS oOpraHu3Ma (OHTOTeHe3a), B3aUMOJIEHCTBUS T'€HOB, I'eTepO3HcCa,
HCKYCCTBEHHOT'0 0TOODpA;



YMEHHE YCTaHaBIMBATh B3aUMOCBS3M MEXKAY OpPraHOMJAMH KIETKH M UX (yHKIHIMH,
CTPOCHHUEM KJIETOK Pa3HBIX TKaHEW U UX (QYHKIUSMHU, MEXKAYy OpraHaMH M CUCTEMaMU OPTaHOB Y
pACTeHH, >KMBOTHBIX W 4YEJNOBEKa M UX (QYHKIHUSAMH, MEXIy CHUCTEMaMHU OPTraHOB U HX
GYHKIUSAMHE, MEXAy JTanmaMu OOMEHa BEILIeCTB, dTallaMU KJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPTraHW3MOB, OJTalnaMd OHMOPHOHANBHOTO pPA3BUTHUSA, TEHOTHIIOM U (EHOTHIIOM,
dbeHoTUIOM 1 (haKTOpamMu cpeabl OOUTAHHS,

YMEHUE BBISBIATh OTIMYHUTENIbHbIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHCJIE PacTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOb30BaTh COOTBETCTBYIOILINE apryMEHTbI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMAaTHUYECKUX TPYTIIL;

YMEHHE pemiaTh OWOJOTHYECKHE 3aJa4yd, BBISBJIATh MPHUYMHHO-CJICICTBECHHBIC CBS3U
MEXIy HCCIEAyEeMbIMU OHOJIOTMYCCKUMH TIPOIECCAMU W SIBJICHUSMH, JeNaTh BBIBOABI U
IPOTHO3bI HA OCHOBAHUHU MOJIyUYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIMOIHATH J1a0OpPAaTOpHBbIE M MPAKTHUYECKHUE PadOThI, COOI0IATh MpaBHIa MpHU
pabote ¢ yueOHbIM U 1a00PaTOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIABUTATh THUIIOTE3bI, MPOBEPATh HX OKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
(bopMynupys Liedb UCCIE0BAHNS, aHAIM3UPOBATh MOJIyUEHHbIE PE3YJIbTAThl U JI€JaTh BHIBOJIbI;

YMEHHE y4acTBOBaTh B Y4€OHO-HCCIIEIOBATEIHLCKON padoTe MO OMOJIOTHUH, SKOJOTHH U
MEJIMIIUHE, TTPOBOJMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, U MyOJUYHO MPEIACTABIISTH
MOJIyYeHHBIE PE3yNIbTaThl HA YYCHHUECKHX KOH(PEPECHIIHSIX;

YMEHHE OIICHMBATh OJTHYECKHUE aCMEKThl COBPEMEHHBIX HCCIEIOBaHMNA B 00JIacTH
OMOJIOTUM M MEIUIMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OILIOJ0TBOpPEHHE, HAIMPABICHHOE
M3MEHEHHE T€HOMA M CO3[JaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOp OyaymIel mpodecCuoHaIbHON AeITeTbHOCTH B
obnacTu OMOJIOTHH, METUITUHBI, ONOTEXHOJIOTHH, BETEPHUHAPUH, CEITBCKOTO X035 CTBA, MUIICBOM
MPOMBIIUICHHOCTH, YTIIyONISTh TO3HABATEIbHBIM WHTEPEC, HAMpaBICHHBIA Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu W MPOJOJDKEHHE OMOJOTHYecCKOro o0Opa3oBaHUs B
OpraHM3aIusaX cpeaHero npohecCuoHaIbHOTO U BBICIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3yabTaThl OCBOCHMs ydeOHoro mnpenmera «buonmorus» B 11 kaacce
JOJIKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTH 3HAHUI O MeCTE M POJIH OMOJIOTHU B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMHUPOBaHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa, B MO3HAHUH 3aKOHOB
MPUPOJBI U PEIICHUH HKOJIOTUYECKUX MPOOJIEM YEIOBEUeCTBa, a TAKKE B PEIICHHH BOIPOCOB
paLMOHATBHOTO TPHUPOAOIOIb30BaHUS, U B (POPMUPOBAHUU I[EHHOCTHOT'O OTHOIICHHS K
pupoje, OOILIECTBY, YEIOBEKY, O BKJIaJIl€ POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIAJIETh CUCTEMOM OMOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpPENEICHUS U
MOHUMAaHHE CYIIHOCTH OCHOBOTMOJAralolMX OHOJIOTUYECKUX TEPMUHOB M TOHATHH (BHI,
sKkocucTteMa, Owuocdepa), Ouonormdyeckue Teopuu (dBorONMOHHAs Teopus Y. JlapBuHa,
CUHTeTHYecKasi Teopusi sBoitounn), yueHus (A. H. CeBeproBa — 0 myTsX M HaIpaBJICHUSIX
sBosonnu, B.M. BepHanackoro — o 6uocdepe), 3akoHbl (reHeTHUeckoro paBHoBecus Jx. Xapau
u B. BaiinOepra, 3aponbimeBoro cxoactsa K. M. bapa), npaBuna (Mmuaumyma FO. JIuGuxa,
IKOJIOTHYECKON MHpaMUIbl YHEPTUH ), THUIIOTE3bI (TUnoTe3a «mupa PHK» V. 'unbepTa);

YMEHHE BJAJCTh OCHOBHBIMH METOJAaMH HAYYHOTO TIO3HAHUS, HCIOIb3YEMBIMH B
OMOJIOTUYECKUX MCCIEOBAHUAX JKUBBIX OOBEKTOB M OSKOCUCTEM (OIMHCaHUE, H3MEpEeHue,



HaAOJI0JICHNE, HKCIIEPUMEHT), CIIOCOOaMH BBISBJICHHUS M OLIEHKHA AHTPOIIOTEHHBIX M3MEHEHHHU B
IPUPOJIE;

YMEHHUE BBIICNATh CYIIECTBEHHBIC TNPU3HAKU: BUAOB, OHMOTIEOIEHO30B, JKOCHUCTEM H
Oonocdeppl, CTaOMIM3UPYIOMIETO, JBWXKYINET0O W Pa3pbIBAIONIETO ECTECTBEHHOro OTOOpa,
AJIIONATPUYECKOT0 M CUMIIATPUIECKOT0 BUA000OpPA30BaHUS, BIMSHUS ABMKYIIUX CUJT ABOJIOLUU
Ha reHO(OH] MOMYJIALNN, TPUCTIOCOOIEHHOCTH OPTaHU3MOB K cpelie OOWUTaHMsI, YepeIOBAHUS
HaIpPaBICHU YBOIOLINN, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHUU B DIKOCHCTEMAX;

YMECHHE YCTAaHABJIMBATh B3aWMOCBS3M MEXIY MPOIECCAMU HBOJIONUH, IBVKYIIUMH
CHJIaMU aHTPOTIOr€HEe3a, KOMIIOHEHTAMH PAa3JIMYHBIX IKOCHUCTEM U MPHUCIIOCOOICHUSIMH K HUM
OpTraHU3MOB;

YMEHHE BBISBIISITH OTIUYHUTEIBHBIC IPU3HAKU KHUBBIX CHCTEM, IPUCIIOCOOJICHHOCTh BUIOB
K cpene oOuTaHus, a0MOTUYECKHX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3CH
OpraHU3MOB B COOOIIECTBaX, aHTPONOTEHHBIX U3MEHEHHH B SKOCHUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOLINE aPTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTENbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYECKHUX TPYIII,
B3aMMOCBSI3M OPraHU3MOB M Cpelbl OOWTaHMS, €AWHCTBA YEJIOBEUECKHX pPac, HEOOXOIUMOCTH
COXpaHEHHsI MHOTO0Opa3us BUIOB U DKOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHUS TPHUPOJBI U
YeJI0BEUECTBA,;

YMEHHE pemiaTh OHOJOTHYECKHE 3a/JadyH, BBIIBIATH NMPHYUHHO-CIECICTBCHHBIC CBS3U
MEXIy HCCIEeAyeMbIMU OHOJOTHYECKUMH TIpOIlecCaMU U SBIICHUSAMH, JelaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHHH IOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINMOIHATH JJAOOPATOPHBIE W MPAKTHUYECKUE PadOThI, COONIOAATh IpaBUiIa IMPHU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIIBUTATh THUIMOTE3bl, MPOBEPATh HX OKCICPUMEHTAIBHBIMH CpPEICTBAMHU,
dbopMynHpys edb UCCIEOBAHNS, AHAIM3UPOBATH MOJYYCHHBIE PE3YIbTATHI U JIeJIaTh BHIBOJIBI;

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIIEIOBATEILCKON paboTe Mo OMOJIOTHUH, SKOJOTHH U
MEJWIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, W MyOIWYHO TMPEICTABISATH
MOJTyYCHHBIE PE3YIbTAThI HA YUEHUYECKUX KOH(DEPECHIIUSX;

YMEHHE OLCHHBATh TUINOTE3bl M TEOPHUH O MPOMCXOXKICHUU JKU3HHU, YEIOBEKa U
YeIOBEUECKUX pac, O MPHUYMHAX, MOCIEICTBHIX M CIIOCO0aX MpPEAOTBPAIICHUS TI00ATBHBIX
U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP OyIymiei mpoeccnoHanbHOM NesITeIbHOCTH B
oOmacti  OMOJOrMM, DOKOJIOTHH, HPHUPOJOIOIB30BAHUSA, MEAWLIUHBI, OHOTEXHOJOTHUH,
MICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, NMHUILEBOW HPOMBIIUIEHHOCTH, YTIyOJsATH
[I03HABATEJIbHBIH HHTEPEC, HANpPaBJIECHHBIH Ha OCO3HaHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccu M MPOJOJDKEHHE OMOJOrMYecKOoro oOpa3oBaHMs B OpraHMU3alMsIX CPEJHETO
po¢eCCUOHATBHOTO U BBICIIETO 00pa30BaHUSI.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos JIEKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM (undposbie)
Ne i/m Kourpoabusie | Ilpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypest
1 buonorus kak Hayka
2 JKvBble cCTEMBI U UX U3YYCHHE
3 buonorus ketku 0.5
4 XuMHYECKass OpraHu3alus KJIeTKU 10
5 CrpoeHue 1 pyHKIHUU KIETKU 8
5 OOMeH BellecTB U MpeBpalleHne SJHEPTUU B 9 1
KIIETKE
7 HacnencrBennas napopmanus u 9 0.5
peanuzanys e€ B KIIeTKe
JKU3HEHHBINA UK KIETKU 6 1
Ctpoenue u pyHKIIMH OpPTaHU3MOB 17 1.5
10 PazMmHOXeEHME U pa3BUTHE OPIaHU3MOB 8 15
1 ['eHeTnKa — HayKa O HacJIeACTBEHHOCTH U 5 05
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 ['eneTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 buoTtexHoMOTHS M CHHTETHYECKAst OMOJIOTUS 4
17 IIpomexxyTouyHas arrectanus 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KITACC

Kosnu4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uugposbie)
Ne n/m Kontpoabnsie | IlpakTnueckue
NMpPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypest
1 3apokIeHUE U Pa3BUTHE IBOIIOIMOHHBIX 4
MpE/ICTaBICHUI B OMOJIOTHI
MuKkposBOTIONHUS U €€ Pe3yIbTaThl 14 2
Maxpo3BoIOIus U €€ pe3yIbTaThl 6
4 [TpoucxoxaeHne U pa3BUTHE KU3HU HA 15 15
3emie
5 [IpoucxoxaeHne yenoBeKa — aHTPOIOrEHES 10 1
DKOJIOTUS — HayKa O B3aUMOOTHOIIEHUSIX
6 OpPraHrW3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpenou
Opranusmsl ¥ cpeia 0OuTaHus 15
DKOJIOTHS BUJIOB U MOMYJISIHMA 0.5
9 OKOJI0THs COOOIECTB. DKOJIOTMUECKHE 12 05
CUCTEMBI
10 buocdepa — rmobanbHas skocucTeMa 6
11 YenoBek U OKpyrKaroImas cpeaa 6
12 [TpomexxyToUHast aTTecTalus 1 1
13 PezepBHOE Bpems 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 1 7.5







ITOYPOYHOE IINTAHUPOBAHHME
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KonTpoabHbIe
padoThbI

IIpakTnueckue
padoThbI

Jara
H3Y4YeHHA

JIEKTPOHHBbIE
uu(ppoBbIE
oOpa3oBaTe/ibHbIE

pecypchbl

buosnorus kak KOMIUIEKCHAsI HayKa U Kak
YaCTh COBPEMEHHOTO 00IIeCTBa

’KuBBIE CCTEMBI M UX CBOMCTBA

ypOBHeBaﬂ opranu3anus )XUBbIX CUCTCM

Hctopust OTKpBITUS U U3yUEHUS KIETKHU.
Knerounas Teopust

MeTobl MOJIEKYJIAPHOM U KIETOYHOU
ouonorun. [IpakTnueckas pabora
«/3yyeHne MeTo10B KJIETOYHOU OUOJIOTUH
(xpomarorpadus, snmekTpodopes,
muddepeHnnanbHOe EHTPUPYTUPOBAHHUE,
[T1IP)»

0.5

XUMHUUYECKUHN COCTAB KJIETKHU

MI/IHepaJ'HJHI)IC BCIICCTBA KIICTKH, UX
ouoJjioruyeckas poOJib

Oprannyeckue BEIIEeCTBA KIETKH — OENIKH.

JlabopaTtopnas pabota «OOHapyKeHHe
O€JIKOB C IIOMOIIBIO KAaYECTBEHHBIX
peakiuii»

0.5

CaoiicTBa, K1accudukanus 1 GyHKIun
0eNKoB




OpFaHI/I‘-IeCKI/IC BEIICCTBA KIICTKHU —

10
YTJIEBO/IbI

1 Oprannyeckue BEIIECTBA KIETKH —

JTUTIU BT
Hyxnennossie kucnotsl. JJHK u PHK.

12 JlabopartopHas pabota «MccrnengoBanue 05
HYKJIEHMHOBBIX KUCIIOT, BBIJICTICHHBIX U3
KJIETOK Pa3IUYHBIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. JIpyrue
Hykieosuarpudocdarer (HTD)

14 CexsenupoBanue JIHK. Meto bt
T€HOMHKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU

15 MeTob! CTPYKTYypHOM Onooruu

16 Tunst knerok. [IpokapuoTruyeckas KJIeTka
CrpoeHne 3yKapuOTHYECKON KIETKH.

17 [Ipaktnueckas paborta «3yueHue cBONWCTB 0.5
KJIETOYHOM MeMOpaHbD»

18 [ToBepXHOCTHBIH annapaT KJIETKH
OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH.

19 [IpakTuueckas padora «M3ydeHue 05
JBUKEHUS LIUTOIIIa3Mbl B PACTUTENbHBIX '
KJIETKax»

[ToyaBTOHOMHBIE OPTaHOUIBI KJIETKH:

20 MUTOXOHJIpUH, IIacTubl. JlJabopaTopHas 05
pabora «MccnenoBanue mia3mMonusa u '
JIETUIa3MOJIN3a B PACTUTENbHBIX KIETKaX)»

21 HemeMOpaHHbIe OpraHOM bl KJIETKU

22 Crpoenue u pyHKIHHU SApa




23

CpaBHHTEIbHAS XaPAKTEPUCTUKA KIETOK
sykapuoT. JlabopaTopHas pabora
«M3yueHue CTpoeHus KJIETOK pa3InyHbIX
OpPTaHU3MOBY

0.5

24

AcCCUMWISINIS U TUCCUMIIISIIUS — JBE
CTOpOHBI MeTabonu3Ma. Turbel oOMeHa
BewecTs. JlaboparopHas padoTa
«3yueHune KaTaIMTHYECKOM aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMHUIIa3bl WIIH
KaTasasbl)»

25

DepMEHTATUBHBIN XapakTep peakiun
KJIeTOYHOTO MeTabonu3ma. Jlaboparopuas
pabota «M3yueHue hepMEHTATUBHOTO
pacliernieHus: nepoKcuaa Boioposa B
PaCTUTENBHBIX U )KUBOTHBIX KIETKAX»

0.5

26

benku-akTuBaTOpPHI U OENKU-UHTUOUTOPBI

27

ABTOTpOdHBII TUIT 0OMEHa BEIIeCTB

28

dorocuntes

29

XemocuHnres. JlabopaTopHas pabota
«CpaBHeH#He mporeccoB POTOCUHTE3a U
XEMOCHHTE3a)

0.5

30

AnaspobHble opranu3mbl. Bunibl 6poxeHus.
JlabopaTtopnas paboTta «CpaBHEeHUE
MPOIIECCOB OPOKECHUS U JIBIXAHHS

31

AdpoOHBIE OpraHUu3Mbl. DTaIbI
SHEPTreTHYECKOro 0OMeHa

32

DHeprus MeMOpaHHOTO TpagueHTa
npotoHoB. Cunre3 AT®: pabota




npotoHHOU AT®-cuHTa3bI

33 Peakuuu MmaTpuyHOrO CHUHTE3a
34 Tpanckpunuus — matpuusbii cuare3 PHK
35 Tpaucnsmus u e€ sTamnbl
36 KonnpoBanue amuuokucnot. Poib
pubocom B OnocuHTe3e Oenka
37 Opranusanus reHOMa y IPOKapuoT U
9YKapHOT
38 MosexyJsipHble MEXaHU3Mbl SKCIIPECCUU
T'€HOB Y 9YKapHOT
Bupycbl — BHeKsI€TOUHBIEC OPMBI KU3HHU U
39 oOnuratHele napa3utsl. [IpakTnyeckas 0.5
pabora «Co3iaHue MoJIe BUPYCay
40 Bupychble 3a601€BaHus YeI0BEKa,
YKUBOTHBIX, PACTEHU
41 HanoTexHosioruu B 6MOIOTMH ¥ METUIIMHE
42 JKU3HEHHBIN [IUKII KIIETKH
43 Matpuusstii cunte3 JJHK
Xpomocowmsl. JlabopartopHas paboTta
44 «M3y4eHnne XxpoMOCOM Ha FOTOBBIX 0.5
MHUKpOITpenapaTax»
45 JleneHue KICTKH — MHUTO3
Tune! kirerok. KapruokuHes 1 IUTOKUHES.
46 JlabopaTopnas padoTta «Habronenue 05
MHTO32 B KJIETKaX KOHUYMKA KOpPEIIKa JTyKa
(Ha TOTOBBIX MUKpOTIpEenapaTax )»
47 Perynsamus »kM3HEHHOTO IUKJIA KJIETOK




48

OpraHusM Kak €IMHOE 11eJ10€

Tkanu pactenuit. JlaboparopHnas padora

49 . - 0.5
«M3ydyeHne TKkaHel pacTeHUI»
TxaHM )KMBOTHBIX U YEJIOBEKA.

50 JlabopaTtopnas pabota «3yuenune TkaHeu 0.5
KHUBOTHBIX)»
Opraunsl. Cuctemsl opranoB. JlabopartopHas

o1 pabora «/3yueHue opraHoB LIBETKOBOT'O 0.5
pacTeHus

52 Ormopa Tena opraHu3MoB

53 JIBM>KEHUE OpTraHU3MOB

54 [TutaHue opraHu3MOB

55 [MuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JlpIxaHue opranu3MoB

57 JIpIXxaHue TTO3BOHOYHBIX KHBOTHBIX H
YeloBeKa

58 TpaHCTOPT BEIIECTB y OPraHM3MOB

59 KpoBeHocHas crctema Mmo3BOHOYHBIX
KUBOTHBIX U YEIIOBEKa

60 Brinenenune y opraHuzmMoB

61 3ammra y opraHu3MoB

62 NMMmyHHas cucteMa uyenoBeka

63 Pa3npakuMocCTh U perysmus y
OpPraHU3MOB

64 I'yMopanbHas perynsnus 1 SHAOKPUHHAS

CHUCTEMaA XUBOTHBIX U YCJIIOBCKaA




65

@DopMbl pa3MHOKEHHUST OPTAaHU3MOB

66

[TonoBoe pa3mMHOkeHUE

67

Meiios

68

l'ameTorene3. OOpazoBaHue U pa3BUTHE
MOJIOBHIX KIeTok. JIaboparopHas pabota
«M3ydyenue cTpoeHus MoJIOBBIX KIETOK Ha
TOTOBBIX MUKPOTIPENapaTax»

05

69

I/IHI[I/IBI/I,Z[yaJ'II)HOC Pa3BUTUC OPIraHU3MOB —
OHTOI'CHEC3

70

3akJiaika OpraHoB U TKaHEW U3
3apOJbIIICBBIX JTUCTKOB

71

Poct 1 pa3BuTHE KUBOTHBIX.
JlabopaTopHas paboTa «BrlsiBIeHHE
MIPU3HAKOB CXOJICTBA 3apO/IbIlIei
IMO3BOHOYHBIX )KUBOTHBIX)

0.5

72

Pa3mHoOXeHHME U pa3BUTHE PACTECHUM.
JlabopaTtopHnas pabota «CTpoeHUE OPraHOB
Pa3MHOEHHUSI BHICIIUX PACTCHUI»

0.5

73

HCTOpI/IH CTAaHOBJICHUSA U PA3BUTHUA
T'CHCTUKHU KaK HAaYKH

74

OCHOBHBIE IIOHSITHSA U CUMBOJIBI T€HETHUKH.
JlabopaTtopnas pabota «po3zoduina kax
00BEKT reHETUYECKUX HCCHGHOB&HHﬁ))

0.5

75

3aKOHOMEPHOCTH HACJEeI0BaHUS
MPU3HAKOB. MOHOTHOpHUIHOE
ckpemmuBanue. [IpakTuueckas pabora
"3y4yeHne pe3yabTaToB MOHOTUOPHIHOTO
CKpEIIMBAHUS Y TPO30QHIBI"

0.5




HI/ITOHOFI/ILIGCKI/IC OCHOBBI MOHOFI/I6pI/II[HOFO

76 1
CKpCIUBAHMS
77 AHanusupytoliee ckpemuBanue. Hemonnoe 1
JOMUHUPOBaHUE
JlurnbpuaHoe CKpenmBaHue.
78 [IpakTuueckas pabora «M3yueHue 1 05
pPe3yJbTaTOB AUTHOPUIHOTO CKPEIIUBAHUS '
y 1p030dUIIbn
79 Huronornyeckre OCHOBBI JUTHOPUTHOTO 1
CKpEIIUBAHUS
80 CleruieHHOe HacieJ0BaHUE MPU3HAKOB 1
81 XpOMOCOMHAs TEOPHS HACIECTBEHHOCTH 1
82 I'eneTrka mosia 1
83 I'eHoTHM KaK LIETOCTHAS cCHCTEMa 1
84 ['eneTnyecknii KOHTPOJIb PA3BUTHUS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKA
85 H3meHunBOCTh MPU3HAKOB. Bribl 1
M3MEHYUBOCTH
86 MoaudukanoHHast U3MEHYUBOCTh 1
BapuanuoHHsblIii psig v BapualiuoHHas
kpuBas. JlabopaTtopnas padora
87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOIU(MUKAITMOHHOW U3MEHYMUBOCTH. '
[TocTpoeHnne BapualluOHHOTO psiia U
BApHUALIMOHHON KPUBOW»
88 I'enoTunmuyeckas U3MEHUYUBOCTD. 1
KoMOnHaTHBHas H3MEHYUBOCTH
89 MyTaunoHHas U3MEHYUBOCTb. 1 0.5




[IpakTnueckas paborta «MyTanuu y
po30¢ Bl (HAa TOTOBBIX
MUKpOTIpenaparax)»

90

3aKOHOMEPHOCTH MYTAallMOHHOTO Mpoliecca.
OnureHeTHKa U SMUre€HOMHUKA

91

I'enetuka yenoseka. [Ipaktuueckas padora
«CocTtaBieHne 1 aHaJIu3 POJOCIOBHOI

0.5

92

MeTtoanpl MEIUIIMHCKON T€HETUKU

93

3HaueHUe MEIUILMHCKON T'eHEeTUKU B
MMpeaAOTBpAlICHUHN U JICHCHUU I'CHCTUYCCKUX
3a00J1€BaHUH YET0BEKA

94

OCHOBHBIE HOHATHUS CCJIICKIIUU.
JlabopaTtopHast pabota «3yueHue copToB
KYJBTYPHBIX PACTEHUH U ITOPOJ TOMAIITHUX
KUBOTHBIX»

0.5

95

MeTobI CeNIeKIIMOHHOM paboTHI.
JIaboparopHnast pabota «/3y4eHne MeTo10B
CEJIEKIIMH PaCTCHUIN»

0.5

96

JloCTH>KEHMS CeJIEKIIUU PACTEHHI U
XKUBOTHBIX. [IpakTueckas padbota
«lIpuBHBKa pacTeHUI»

97

COXpaHCHI/Ie, HN3Y4YCHHUC U UCITOJIb30BAHUC
TCHCTUYCCKHUX PECYPCOB

98

buoTtexHon0rus Kak HayKa U 0OTpacib
npoussozcTsa. [Ipaktudeckas padora
«3yueHnne 00bEKTOB OMOTEXHOJIOTUN

0.5

99

OcCHOBHbBIC HAPABICHHUS CHHTETHYECKOM
OuoJIOruu




100 XpOMOCOMHasI ¥ TeHHAs HH)KEHEPUS 1
101 MeunmHckue OMOTEXHOIOTUH 1
102 [IpomexyTouyHas aTTecTalus 1
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KITACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne ara udpossbie
n/n Tema ypoka Bceero Kontpoanurie | Mpakruyeckue iyqennﬂ :6:)l)al;03aTenLHble
padoThI padoThI pecypebi
1 OpomonunonHas teopus Y. lapsuHa 1
5 JBroKy1e cuiibl 3BOJIFOLIMU BUJOB 110 Y. 1
HapBuny
3 bopn0a 3a cymecTBoBaHUE, €CTECTBEHHBIN 1
U UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHKE CUHTETUYECKON TEOpUU 1
ABOJIOLIUU
5 OTarnsl 3BOJIIOLIUOHHOTO MPOLIecca: 1
MHUKPO3BOJIOLUS U MAaKpO3BOJOLHS
5 [Tonmynsius — 37eMeHTapHas €IMHULIA 1
ABOJIIOIINH
3aKOH reHeTH4ecKoro paBHoBecus JIx.
7 Xapnu, B. BaituGepra. JlabopaTtopHas 1 05
paboTta «BrlIsiBIeHrEe U3MEHYUBOCTH Y '
oco0elt 0JJHOro BUJa»
8 DneMeHTapHbIe (PaKTOPHI SBOJIOIUH 1
9 O¢ddexT ocHoBaTensa. Ipdekr 1
OyTBLJIOYHOTO TOPJIBIIIKA
10 Murpanuu. M30s1uu NOMyIsSIun: 1
reorpaduyeckas, Ouonornueckas
11 EctecTBeHHbBI 0TOOp — HampaBIIsIOMINN 1
(dakTop BOIIOINHU




12

[TonoBoii oTOOP

13

[Tpucnoco0aeHHOCTh OPraHU3MOB KaK
pe3ybTaT MUKPOIBOJIIOIINH.
Jlaboparopuast pabota «3ydyenue
apoMop(}030B ¥ UaNOANATITAIINN Y
pacTEeHUN U KUBOTHBIX»

0.5

14

[Tpumeps! npucnocobIeHN y OpraHu3MOB:

Mopdoiiornueckue, Gu3noIorneckue,
OMOXHMMHUYECKHUE, TOBEJICHYECKHE.
Jlabopartopnas padota «IIpucnocodnenus
OpPraHM3MOB M UX OTHOCHTEJIbHAS
1eJIECO00PA3HOCThY

0.5

15

Bup, ero kpurepuu u CTpykTypa.
Jlabopartopnas pabota «CpaBHeHUE BUIOB
10 MOP(OJIOrHYECKOMY KPUTEPHIO»

0.5

16

Crpykrypa BUJa

17

Bunoob6pa3oBanue kak pe3yabTaT
MHKPO3BOJIIOIUA

18

CBs3b MUKPOIBOJIFOIIHUHA U SIIUICMUOJIOTUHN

19

Maxkponssomonus. [Taneontonornyeckue
METOJBbI U3y4ECHUS IBOJIIOLUN

20

buoreorpaduyeckue MeToabI U3yUeHUS
ABOJIIOINH

21

OMOPHOJIOrH4YeCKHE U CPABHUTEIBHO-
MOPGOJIOTHIECKHUE METO/IbI U3yUCHUS
3BOJTIOLIAN

22

MoJiekyJISIpHO-TEHETHUECKHUE,
OMOXMMHYECKHE U MATEMAaTUYECKUE




MCTO/AbI U3YUCHHA 3BOJTIOLHUHU

23 OO6m1e 3aKOHOMEPHOCTH SBOJIOIUH

24 AnanTtuBHas paguaius. HepaBHoMepHOCTh
TEMITOB 3BOJIOIHH

95 HaydHble rUnIoTe36l MPOUCX 0K ICHHS
JKU3HU Ha 3emJie

26 JloHay4HBIE IPEICTABICHUS O 3aPOXKICHUN
KHU3HU

97 OCHOBHBIE ATAITBl HEOPTAHUIECKOM
HBOJIIOIUH

28 ['unoTe3sl 3apOKACHUS KU3HU
Hcropus 3eMin 1 METOIbI €€ U3yYEHMUS.

29 Jlabopartopnas padota «3yuenue u 05
OTIMCAaHKME UCKOTIAEMBIX OCTATKOB JIPEBHUX '
OpPTaHU3MOBY

30 HauanbHbie 3Tansl opraHnyecKoi
ABOJTIOIIHH

31 OBOJIOLHUS DYKapUOT
OCHOBHBIE ATAITBI YBOJTIOIIUT

39 pacturensHOro Mupa. [IpakTudeckas 0
paboTa «M3yuenue ocobeHHOCTEH =
CTpOEHUS paCTEHUN pa3HbIX OTIEIOB»

33 OCHOBHBIC ATAITBI YBOJTFOIIUH JKUBOTHOTO
MUpa
DBotoIUs )KUBOTHBIX. [IpakTudeckas

34 pabota «M3yueHue ocoOeHHOCTEH 05
CTPOEHUS TTO3BOHOYHBIX KUBOTHBIX)

35 PasBuTture ku3HU Ha 3emiie 1o 3pam U




nepuoaam

MaccoBsie BbIMHUPAaHUA — 3KOJIOTUYCCKHUE

36 KPHU3HCHI MTPOIILIIOTO

37 CoBpeMEHHBIN HKOJIOTHYECKHN KPU3HC, €T0
0COOEHHOCTH

38 CoBpeMeHHast cucTeMa OpraHu4ecKOro
MPOIILIIOTO

39 OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIBI
OpraHu3MoOB

40 AHTPOTIOJIOTHS — HAayKa O YEJIOBEKe

41 Pa3Butue npencraBineHuii o
MIPOUCXOKACHUM YETIOBEKA
Mecto yenoBeka B CUCTEME
oprannyeckoro mupa. JlabopatopHas

42 pabota «3yuenue ocoOeHHOCTEH 0.5
CTPOCHHMS CKEJIETa YeIOBEKa, CBSI3aHHBIX C
MIPSMOXOXKJICHUEM

43 JBIoKyIIMEe CHIIBI aHTPOIIOTeHe3a

44 CooTHOIIEHNE OMOJIOTHYECKHUX U
COIMAJIbHBIX ()aKTOPOB B aHTPOTIOTeHE3E

45 OCHOBHBIE CTaIUM AHTPOIIOreHE3a

46 [TaneoreHeTHKa U MAJICOrCHOMUKA

47 DBOJIIOIUS COBPEMEHHOTO YEJI0BEKA
Yenoeueckue pachl. [IpakTtuueckas

48 pabota «M3yueHune 3K0JIOTHIECKUX 0.5
aJanTalii 4eJI0BeKay

49 MexauciunInHapHbIe METO b

AHTPOIIOJIOIH




50 3apokJeHue U pa3BUTUE IKOJIOTUU 1
Mertonbl 3xosioruu. JlaboparopHnas padora

51 «M3yueHne METOI0B HKOJIOTHUECKHUX 1 0.5
HCCIIEI0BAHUI»

59 3HaYeHHe IKOJIOTHUSCKUX 3HAHUH JJIs1 1
YeJioBeKa

53 Okonoruyeckue HakTopsl 1
AbuoTtnueckue akTopsl. CBET Kak

54 sKosioruueckuit akrop. JlabopatopHas 1 05
pabota «BrisiBIeHHE TPUCTIOCOOIEHHH '
OpPraHU3MOB K BIHSHHUIO CBETa»
Abuotnueckue axktopsl. TemmnepaTtypa
KaK dKOJIOTHYECKHUI (PaKTop.

55 Jlaboparopnas paboTa «BrisiBnenue 1 0.5
MPHUCITOCOOJICHUN OPraHU3MOB K BITHSIHUIO
TEMIEPATypbD»
AbGuotnyeckue GpakTopsl. BiaxkHOCTH Kak

56 sKoJioruueckuii ¢pakrop. Jlaboparopnas 1 05
paboTa « AHaTOMHYECKHE OCOOCHHOCTH '
pacTeHHi U3 pa3HbIX MECT OOUTAHUS

S7 Cpenbl 00MTaHMSI OPTaHU3MOB 1

58 buonornueckue puTMBI 1

59 Kuznennsle popMbl OpraHU3MOB 1

60 buotnueckue GakTopbl 1
3HayeHue OMOTUYECKUX B3aUMOICHCTBUI

61 JUIsI CYIIECTBOBAHUSI OPraHU3MOB B cpesie 1
obuTaHus

62 DKOJIOTUUECKUE XAPAKTEPUCTUKH 1




MMOITYJIALIUA

OCHOBHEIC ITOKA3aTSIIN MOonyJIsanuu:

63 YUCJIEHHOCTD, TJIOTHOCTh, BO3pACTHAS U
MOJIOBAsi CTPYKTypa
OCHOBHBIC TTOKA3ATEJTH MOMYJISAIUU:

64 POX1aeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIUN

65 DKoJoru4eckas CTpyKTypa MomnyJsauun

66 JluHamuKa HOMyJISIIUY U €€ peryisius

67 KpuBbie pocTa 4HCIEHHOCTH TIOITYJISIIHH.
KpuBbie BEDKUBAHUS
DKojoruueckas HAIIA BUJA.

68 JlaGoparopnas padota «IIpucnocoOneHus 05
CEMSsIH paCTEHUH K paCCEICHHUIO»

69 Bun xak cuctema nomynsuuit

70 3aKOHOMEPHOCTH TMOBEICHUS K MUTPALIUI
YKUBOTHBIX

71 Co00111ecTBO OpraHU3MOB — OHOIIEHO3

72 OKocucTeMa Kak OTKpbITasi cucTeMa

73 KpyroBopoT BeecT 1 MOTOK SHEPTUU B
HKOCHCTEME

74 OCHOBHBIE TOKA3aTEIN SKOCUCTEMBI

75 DKOJIOTUUECKUE TTUPAMHMIBI

76 N3meHenus cooOIEecTB — CYyKIIECCUH

77 IIpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI
03ep U peK. DKOCUCTEMBI MOPEH 1 OKEaHOB

78 [IpupoaHbie 5KOCUCTEMBL. DKOCHUCTEMBI




TYHJp, JIECOB, CTENIEH, ITyCThIHb

79 AHTpPONOreHHbIE SKOCUCTEMBI

80 Ypboakocucremsl. [IpakTrueckas padbota
«M3ydeHue u onmcanne ypO0oIKOCUCTEMBDY 05
3aKOHOMEPHOCTH POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJCICTBUI OPraHU3MOB B
HKOCHCTEMAX
MexaHnU3Mbl BO3/IECTBUA 3arPA3HEHUN

82 Pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpPTaHW3MEHHOM, MMOMYJISIITAOHHOM 1
AKOCHCTEMHOM yPOBHSX

83 buocdepa — obmermianerapuast 0601049Ka
3emin

84 VYuenne B. U. Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepsl

86 KpyrosopoTsl BemiecTs u
OMOrcOXNMHUYCCKUE [TUKIIBI

87 3oHanbHOCTL OHOChepbl. OCHOBHBIC
OMOMBI CyIIIN

88 YcroitunBocTh Orochepsr

89 DKOJIOTHICCKUE KPU3UCHI U KX TIPHIUHBI

90 Bo3zneiicTBue uenoBeka Ha Ouochepy

01 AHTpPONOreHHOE BO3/IEHCTBUE HA
pPaCTUTENIbHBIN U 5KUBOTHBINA MUP

92 OxpaHa npupoIsl

93 OCHOBHBIE TPUHITUIIBI yCTOWYHUBOTO




Pa3BUTHS YEJIOBEUYECTBA U IIPUPOIBI

PanmonanbHOe pUPOAOIIOIb30BAHNE U

94 COXpaHEeHHE OUOJIOTHIECKOTO 1
pasHooOpa3zus 3emMiin
O6006meHnue mo reme « MUKPOIBOTIONUS U

95 e€ pe3ynbTathly, O000ImEeHNE TTO TeMe 1
«Makpo3BOJTIONHS U €€ Pe3yJIbTaThl»

96 [TpomexxyTodHas aTTecTaus 1

97 O6o06menue no Teme «IIpoucxoxnenue u 1
pa3BUTHE KU3HH Ha 3eMIIe»

98 O606menue o teme «IIpoucxoxaenue 1
YeJIOBEKa — AaHTPOIIOTCHE3»

99 O6o01mIeHne mo TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSAX OPraHU3MOBY

100 O606mmenue o Teme «OpraHu3Mbl U cpeia 1
oOHuTaHUS

101 O6o6meHIEe 10 TeMe «DKOJIOTUS BUIOB U 1
TIOTTYJISIHI

102 O606menue mo reme «brocdepa — 1
rio0abHas SKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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