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MNOACHUTEJIBHAA 3AIINCKA

[Iporpamma o yuebromy npeamery "buonorus” (nanee - OMOIOTHS) HA YPOBHE CPEIHETO
obmrero obpazoBaHus pa3padbotana Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Kouuenmuu mnpemnogaBaHus
yueOHoro npeamera «buosorus» U OCHOBHBIX MOJIOKEHUH (efepalnbHOi pabodeil mporpamMmbl
BOCTIMTaHUS.

VYuebnsiii npeamer «buonorus» yroyOnéuHoro ypoBHsS wusyudenus (10—11 xmaccer)
SBJISIETCS OJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBeHHO-Hay4HbIE MPEAMETHD.
Cornacno mnonoxenusim OPI'OC COO mnpodunpHble ydeOHbIE NpeaMEThl, H3y4aeMble Ha
yrIyOJIEHHOM YpOBHE, SIBISIIOTCS COcOOOM muddepeHanun o0ydyeHus Ha YpOBHE CPEIHETO
oOuiero oOpa3oBaHMsl M MPU3BaHbl 00ECHEUYNUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM,
CpPEeHUM OOIIMM, CpPeIHUM MPOQPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHEeM. B To ke Bpems
KaX/IbI M3 3THX y4eOHBIX MPEIMETOB JJOJDKEH OBITh OPUEHTHPOBAH Ha MPUOPUTETHOE pPEIICHUE
0o0pa3oBaTeNIbHbIX, BOCIUTATENIbHBIX U PA3BUBAIOIIMX 3aJ]a4, CBA3AHHBIX C MpodopHeHTauuen
o0yyaromuxcs M CTUMYJIMPOBAHHUEM HMHTEpPeca K KOHKPETHOH OOJacTH HAay4YHOTO 3HAHMA,
CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOW, HKOJOTHEH, TCUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yyebnomy npenmety "buonorus" naér nmpeacraBieHue o LEIH U 3a1a4ax
n3ydyeHus: yaeOHoro npeamera «buonorus» Ha yriryOJI€HHOM YpOBHE, ONpEEIsiET 00s13aTeIbHOE
(MHBapUaHTHOE) TMPEAMETHOE COAEpXKaHHe, €ro CTPYKTYpPUpPOBAHHE MO pasleiaM U TeMaMm,
pacnpeeieHue o KiaccaM, peKOMEHIYeT IOC/Ie0BaTeIbHOCTh U3YyUEeHUsI yUeOHOro MaTepuaa
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEJAMETHBIX CBsI3€Hd, JIOTMKM Yy4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo Ouonoruu peann3oBaH MPUHIUI
MIPEEMCTBEHHOCTH C HW3Y4YEHMEM OHOJIOTMM Ha YPOBHE OCHOBHOTO O00IIEro o0pa3oBaHWS,
Onaromaps 4yeMy IPOCMaTpHUBAeTCS  HAIPABICHHOCTb Ha  MOCIEAYIOllee  pPa3BUTHE
OMOJIOTUYECKUX 3HAaHWH, OpPUEHTHPOBAHHBIX Ha (HOPMUpPOBAHHE €CTECTBEHHO-HAYyYHOI'O
MHPOBO33PEHHUS, IKOJIOTUYECKOT0 MBIIIICHUS, MPEACTABICHUN O 30pOBOM 00pase *KHU3HU, Ha
BOCHHTaHHE OEpeKHOTO OTHOLICHHMS K OKpYyXarolled mnpupogHoil cpene. B mporpamme mno
OMOJIOTUH TaKXe IOKa3aHbl BO3MOXHOCTU Y4eOHOro mnpeamera «bHOJOTHS» B peanu3aluu
tpeboBanuii ®I'OC COO k MmIaHUPYEMBbIM JMYHOCTHBIM, METAalpPEJIMETHBIM U HPEeIMETHBIM
pesynbrataM oOydeHus U B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JeSITETLHOCTH O0YYaIOLIUXCSl M0 OCBOCHMIO COJEpXKAaHUS OHOJOrMYEecKOoro oOpa3oBaHMs Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHuUs.

VYuebnblii npenmer «buosnorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUs 3aBepIIaeT
Ouosoruueckoe oOpa3oBaHKE B ILIKOJE U OPUEHTUPOBAH HA PACIIMPEHHUE U YIIIyOJIeHHEe 3HAHUI
oOydarolmuxcsi O JKMBOM TpUpOJE, OCHOBAaX MOJIEKYISAPHOM M KJIETOYHON Ouoioruw,
SMOPHOJIOrHMM U OMOJIOTUU PA3BUTHUS, TEHETUKHU, CENEKUIUHN, OMOTEXHOJIOTHH, IBOJIIOLIMOHHOTO
YUE€HUS U 3KOJIOTHUH.

N3yuenne yueOHoro mpeamera «buonorus» Ha  yriayOJIeHHOM — ypOBHE
OPUEHTUPOBAHO HAa TMOATOTOBKY OOydYalOMIMXCS K TOCIEAYIOUIEMY  IOJYYEHHUIO
Ouojoruueckoro obpazoBaHus B By3aX WU OpraHU3aLUSAX CPEAHET0 MPOQPECCHOHAIBHOTO
obpazoBanus. [lpyn M3ydeHHMH IMIAHUPYETCS HIMPOKOE HCIIONB30BAHHE OOOPYHOBAHUS Ha
6aze menrtpa «Touka pocTay.

OcCHOBY €ro coJiep>KaHusi COCTaBJIsIeT cucTeMa OMOJIOrMUECKUX 3HAHUM, TOJIyYEHHBIX IIPU
M3Y4eHUU 00y4arOIUMUCS COOTBETCTBYIOIINX CHCTEMAaTHYECKUX pa3ziesioB OMOJIOrUY Ha YPOBHE
OCHOBHOTO 00111ero oopa3zoBanus, B 10—11 kinaccax 3T 3HaHUS MOJTy4aroT pa3BuTHe. Tak,
pacuupeHsl U yriay0aeHbl OMOJIOTHYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, Tpr0ax, OaKTepusx,
OpraHu3Me 4eJI0oBeKa, 00X 3aKOHOMEPHOCTSIX KU3HU, TOMOTHUTEIIBHO BKIIOYECHbI
OMOJIOTHYECKHE CBEICHUS MPUKIIATHOIO M MOMCKOBOTO XapaKTepa, KOTOPbIE MOXKHO
HCIIOJIb30BaTh KaK OPUEHTUPBI AJIs OcIeaAyIoniero Beidopa npodeccuu. BosmoxHa Taxke



MHTEerpanusi OMOJIOrM4YeCKUX 3HaHUN C COOTBETCTBYIOIIMMHU 3HAHUSMH, MTOJTy4YEHHBIMU
00y4aroIUMUCs IPU U3Y4eHUU (U3UKH, XUMUH, Teorpadui 1 MaTeMaTHKH.

Crtpyktypa mporpamMmbl Mo ydeOHOMY mpeamery "buonorus" orpakaer CHUCTEMHO-
YPOBHEBBIM U 3BOJIIOIMOHHBIA MOAXONbI K H3yueHHuto Oumonornu. CorjacHO UM, H3y4yaroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
SBOJIOLMMA OPraHWYECKOro MHUpa Ha 3emiie, COXpaHEHHUs OHMOJOTHYECKOro pa3HOOOpa3us
mwiaHetsl. Tak, B 10 kimacce u3ydaloTcs OCHOBBI MOJIEKYISPHOW W KIETOYHOM OHOIIOrHUH,
SMOPHOJIOrHH M OMOJOTHM Pa3BUTHUS, TCHETUKU U CEJIEKIINU, OMOTEXHOJIOTUN U CUHTETHYECKOU
OMOJIOTHH, AaKTyaJM3UPYIOTCS 3HAHWA OOYyJYaIOIMUXCS MO OOTaHWKE, 300JIOTHH, AHATOMHH,
¢usnonorun yenoseka. B 11 kmacce u3y4yaroTcsi 3BOJIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHH U
yueHue o ouocdepe.

Vuebnsii mnpeaMer «buonorus» mpuszBaH 00€CIEUUTh OCBOCHHE OOYYAIOIIUMHUCS
OMOJIOTUYECKMX TEOpU M 3aKOHOB, HJAEH, NPUHIMIOB M MpaBWI, JIEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHbI MHpA, 3HAHUH O CTPOEHUH, MHOTOOOpa3suH M
OCOOCHHOCTSIX KJIETKH, OpraHM3Ma, MOMYJSIUH, OMOIEHO3a, DKOCHCTEMBI, O BbIIAIOIIUXCS
HAyYHBIX JOCTIKEHHUSX, COBPEMEHHBIX MCCIIEJOBAHUSAX B OHMOJOrMH, MPUKIATHBIX ACHEKTaX
Ounosjorudyeckux 3HaHWM. s pa3BUTHS U MOJAEpkKaHUS MHTEpeca 00ydaroIIuxcsi K OMOJIOrUu
HapsAy CO 3HAUUTENBHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJEPKaHUU MPOTrPAMMBI 110
OHMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HMCTOPWEH CTAHOBIEHUS U Pa3BUTHs TON WM WHOU
o0nacTy OMOJIOrMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PELICHHE Ba)KHEHIINX
OHMOJOTUYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Henps u3yuenust yue6Horo npeamera «buonorus» Ha yriyOiaEHHOM ypoBHE — OBIIJICHHE
OoOyyarolMMUCS 3HAHUSAMU O CTPYKTYPHO-QYHKIIMOHAJIbHOW OpraHU3allMd >KHUBBIX CHCTEM
pa3HOro paHra M MpHOOpeTeHUEe YMEHHI UCIOIB30BaTh 3TU 3HAHUS B (HOPMUPOBAHHM UHTEpeca
K onpeAciéHHON 001acTu MpodeCCUOHATBHON NIeATEIPHOCTH, CBSI3aHHONW ¢ OWOJIOTHEH, WIIN K
BbIOOpPY Y4eOHOT0 3aBe/IeHUS JIsl IPOAOKEHUST OHMOJI0rH4ecKoro o0pa3oBaHusl.

JlocTioKeHHe Leau U3ydyeHus: yuyeOHoro npeamera «buonorus» Ha yriiyOa€éHHOM ypOBHE
oOecreynBaeTcs pelieHueM CIEAYIONUX 3a/1au:

OCBOEHHE OOydYalolMMHUCS  CHUCTEMbl  OHOJIOTMYECKHUX  3HAHUIl: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUsX, KOHLEMNIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U IpaBHiax,
COCTaBJISIIOIIMX  COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI0 KApTUHY MHpa; O CTPOCHHUHU,
MHOT000pa3uu U O0COOEHHOCTSX OMOJIOTMYECKUX CHCTEeM (KJIeTKa, OpraHu3M, MOMYJISIus, BUJ,
ouoreoneHo3, Ouocdepa); O BBIJAIOMIUXCA OTKPHITUAX M COBPEMEHHBIX HCCIECIOBAHUAX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydJamoIuxcs €  METOAAMHM  MO3HAHMSA  KMBOM  NPUPOJBL:
HCCJEI0BATEIbCKUMM METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIPHOU U KIETOYHOW OHOJIOrHH,
SMOPUOJIOTHH U OMOJNIOTHH Pa3BUTHUS, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTUU U CUHTETHYECKOU
OMOJIOTHUH,  MAJEOHTOJOIMH, OKOJOTHM); METOJaMU  CaMOCTOSATENBHOTO  MPOBEICHHS
OMOJOTMYECKUX HCCIIEeI0OBaHUI B JlabopaTopuu M B Hpupoje (HaOmoJaeHHe, H3MepeHue,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJICHUE OOYYAIOIIUMHCS YMEHHUSMHU: CAMOCTOSTEIbHO HAaXOJUTh, aHAIW3UPOBATH U
HCII0JIb30BaTh OMOJIOTMYECKYIO MH(POPMALINIO; TI0JIb30BaThCS OMOJIOTMYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOM;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAJIbHO-
HSKOHOMHYECKUMH W SKOJIOTMYECKHMMH TPOOJIEMaMH YelOBEUYECTBA; OLEHUBATH ITOCIIEACTBUS
CBOEH JEATEIBHOCTH 10 OTHOIIEHHWIO K OKpYXKaloled MPUPOIHON cpenie, COOCTBEHHOMY
3I0POBbIO M 3[I0POBBIO  OKPYXKAaIOIIMX JIOJeH; OOOCHOBBIBATH W  COOJIOAATH  MeEpbI
npoMIaKTUKNA WHPEKIUOHHBIX 3a00JI€BaHNH, TPAaBUIIa TOBEICHUS B MPHPOJIE U 00ECIICUCHHS
0e30MacHOCTH COOCTBEHHOM JKHM3HENEATENIbHOCTH B UPE3BbIUAWHBIX CUTYAIUSX MPUPOAHOIO U
TEXHOTEHHOT'O XapaKkTepa; XapaKTepHU30BaThb COBPEMEHHBbIE HAy4YHBIE OTKPBITUS B 00JIACTH
OHOJIOrHH;



pa3BUTHE y O0YYaIOIIMUXCS MHTEIJIEKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEN B Ipoliecce
3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIIEIOBAHUSMU B OWOJIOTHH,
pelaemMbpIMi €10 MpOoOJIeMaMH, METOJOJIOTHEH OHMOJIOTHYECKOTO HCCIICAOBAHUS, MPOBEICHHS
OKCMEPUMEHTAIBHBIX ~HCCIEOBAHUM, pEIIeHUs OWOJIOTHYECKHX 3a7ad, MOICITUPOBAHHS
OMOJIOrNYEeCKUX 0OBEKTOB U MPOLIECCOB;

BOCIIMTaHKUE y OOYYAIOMIMXCSI IIEHHOCTHOTO OTHOIICHHUS K JKUBOW TPHUPOJE B IEJIOM U K
OTHeNbHBIM €€ 00beKTaM U SBJICHUSIM; (OPMHUPOBAHUE OSKOJOTHYECKOW, TE€HETHYEeCKOU
IPaMOTHOCTH, OOIIEH KyNbTyphl MOBEJIEHHUS B IMPHPOJE; MHTErPALlMH €CTECTBEHHO-HAyYHBIX
3HaHUM;

proOpeTeHrne 00y4arIUMUC KOMIIETEHTHOCTH B PAlIMOHAIBHOM MPHUPOI0NOIE30BaAHUN
(coOmroneHre TpaBWJI TOBEACHHWS B TPUPOJE, OXPAaHBI BHUIOB, JKOCHUCTEM, OHOCHEpHI),
COXpaHEHHH COOCTBEHHOTO 3JO0POBBS W 370POBbS OKPYKAIOIIMX JIIOACH (COOMOACHUS Mep
npodunaktuku  3a0oneBaHui, obOecriedyeHHMe  OE30MACHOCTH  KU3HEACSATENBHOCTH B
Ype3BbIUAHBIX CUTYaLUSIX MPUPOJIHOTO M TEXHOTCHHOTO XapaKkTepa) Ha OCHOBE MCIOIb30BAHMS
OMOJOrM4YEeCKNX 3HAHUN U YMEHUI B TIOBCETHEBHOM KU3HU;

CO3/laHHE YCJIOBUHM JJs OCO3HAHHOrO BbIOOpa OOYYAIOIIMMUCS WHAMBUIYAJIHHON
0o0pa30BaTeIbHON  TPAaeKTOPUH, CIOCOOCTBYIOIIEH MOCIEAYIOIEMY MPOPECCHOHAIBHOMY
CaMOOIIPEICTICHUIO, B COOTBETCTBUU C HHIUBUAYAIbHBIMH HMHTEpPECAaMH U MOTPEOHOCTAMU
peruoHa.

OOmiee yuciIO 4acoB, OTBEACHHBIX Ha H3y4yeHUE OHOJOTMU Ha YIiIyOJIEHHOM YpOBHE
cpeaHero obmiero obpasoBanms, coctaBiser 204 gaca: B 10 kmacce — 102 gaca (3 4daca B
Hezneno), B 11 kmacce — 102 yaca (3 yaca B HeJeIio).

OTO6op opraHu3anMoOHHBIX (OpM, METOJOB © CPEACTB OOydeHHUs OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM creuu(PUKN ero coJaepKaHus U HAMpPaBICHHOCTH Ha MPOJOIKEHHE
OMoJIOrHYecKoro o0pa3oBaHMsI B OpraHW3AIUSAX CPEIHEro MPOGECCHOHATHLHOTO M BBICIIETO
oOpa3zoBaHwusl.

OO0s3aTenbHBIM YCIOBHEM NPU O0Y4YeHHWU OMOJIOTMU Ha YIIyOJIEHHOM YPOBHE SIBIISETCS
MPOBEJICHNE JTA0OPATOPHBIX M TpPaKTHUECKuX padoT. Takxke ydacTHe o0OydJarommxcs B
BBIMIOJTHEHUHU TPOEKTHBIX M  y4eOHO-HCCIIEJOBAaTENbCKUX PadOT, TeMaTuka KOTOPBIX
OTIpeNIeNAETCS YYUTENIEM Ha OCHOBE HMEIOIIMXCS MaTepHalbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TIPUPOIHBIX YCIOBHIA.

COJAEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl, BBIICJIIEHHOE  KVYPCUBOM, HE BXOIUT B  IPOBEPKY
rocynapcTBeHHoOU utorooi arrecranuu (I'MA).

Tema 1. buosiorust kKak HayKa

CoBpemeHHast OuMonorusi — KOMIUIEKCHas Hayka. KpaTkas wictopus pa3BUTHS OMOJIOTHH.
buonornueckne Hayku W u3ydaemble UMH TpoOsiembl. DyHIaMEHTAIbHBIC, MPUKIAAHBIE U
MTOMCKOBBIE HAyYHbIE UCCIIEIOBAaHUSI B OMOJIOTUH.

3naueHue Ouonorud B (HOPMHUPOBAHHH COBPEMEHHOHN €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. IIpodeccun, cBsizaHHBIe ¢ Owonormeil. 3HaYeHHE OWOJIIOTMM B TPAKTHYECKOM
NEATEIbHOCTH YEJIOBEKA: MEJUILMHE, CEJIbCKOM XO35iWUCTBE, IPOMBILUIEHHOCTH, OXpaHe
MIPUPOJIBIL.

JdemMoHcTpanuu

[optpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'.
Mennens, B. W. Bepnanckuii, WU. II. IlaBnos, 1. WM. Meunukos, H. M. Basuios, H. B.
Tumodees-Pecosckuit, JIxk. Yorcon, ®. Kpuk, /1. K. benses.



Tabnuuel u cxembl: «CBsi3b OHMOJIOTUU C JAPYrUMH Haykammuy», «Cuctema OMOIOrHYEeCKHX
HayK».

Tema 2. /KuBble cucTeMbl U X U3yYeHHE

XKuBble cuctembl Kak mpeaMeT u3ydeHus omosoruu. CBOMCTBA KUBBIX CUCTEM: €UHCTBO
XMMHUYECKOTO COCTaBa, IUCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTb U  YINOPSAOYEHHOCTH
CTPYKTYpbl,  OTKpPBITOCTh, = CAMOOpraHM3alUsi, CaMOBOCIPOM3BEACHHUE, Pa3APaXKHUMOCTh,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHM3aldyd >KMBBIX CHCTEM: MOJIEKYJIAPHBIM, KIETOUYHbIA, TKAHEBBIN,
OpraHNW3MEHHBIM, MONYJISAINOHHO-BUOBOH, 9KOCHCTEMHBIN (OMOreoeHOTHYECKHIT ),
ounocthepusiid. I[poneccsl, nmpoucxoasimue B KHUBBIX cucTeMax. OCHOBHBIE MPU3HAKHU >KUBOTO.
XKuznp kak ¢opma cymecTBoBaHUS Marepud. Hayku, u3ydaroniue >KuBble CUCTEMBI Ha pa3HBIX
YPOBHSIX OpraHU3aluu.

Nzydenne xuBbIXx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, mzMmepenue,
SKCIIEPUMEHT, CUCTeMaTu3anus, MeraaHanu3. [loHATHE O 3aBUCMMOW M  HE3aBUCHUMOU
nepeMeHHoM. IlmanmpoBanne »skcnepumenta. IloctaHoBka u mpoBepka rumote3. Hynesas
runore3a. [lonstiue BEIOOPKHU U €€ JocToBepHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. OmeHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ysbTaToB. [IpUumHBl MCKaXeHUs Pe3yJabTaTOB HKCIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHncTpanuun

Tabmuuel u cxembl: «OCHOBHBIE MNPU3HAKU KU3HW», «bBHOIOTHYECKHE CHUCTEMBI»,
«CBOMCTBa KUBOW MaTepun», «YPOBHHU OpPraHU3AIMU KUBON NPUPOIbI», «CTpOCHUE KUBOTHOM
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOIO  OpraHU3May,
«buoreornienosy», «buocdepan, «MeToapl H3yUdeHUS )KUBOW TPUPOIBI.

Ob6opynoBanue: 1abopatopHoe 000pyIOBaHUE ATl TPOBEACHHS HAOMIOACHUN, N3MEPEHHUI,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonap30BaHWE Pa3IMYHBIX METOJOB MPU HU3YYEHUM KUBBIX
CUCTEM.

Tema 3. Buosorus kieTkun

Krnerka — cTpykTypHO-GyHKIIMOHATbHAS €IMHULIA KUBOTO. VICTOPUS OTKPBITHUS KIIETKH.
Pa6otsr P. I'yka, A. JleBenryka. Kierounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TOJIOKEHUSI COBPEMEHHOU KJIETOYHOM TEOpUH.

MeToapl MOJEKYISAPHOW M KJIETOYHOW OWOJIOrMHM: MHKPOCKOMUS, Xpomatorpadus,
anekTpodopes, METOJ ~ MeuYeHbIX aroMoB, auddepeHnmanbHOe  1EHTpUYrUpOBaHUE,
KYJIbTUBUPOBAaHUE KJIETOK. M3yueHue @uxcuposanuvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHS.
Konghoxanvnasa muxpockonus. Bumanvroe (npudsicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[ToptpeTtsi: P. I'yk, A. Jleenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabauubl U cxembl: «CBETOBOW MHMKPOCKOI», «DJIEKTPOHHBIM MHUKpOCKOM», «lcTtopus
Pa3BUTHS METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MMKpPOCKOI, MHUKpPOIpENnapaTbhl PAaCTUTENbHBIX, dHUBOTHBIX U
OaKTepHabHBIX KIETOK.

IIpakTuyeckas padora «/I3yueHne MeETOJOB KJIETOYHOM OHOJOrHMM (XpomaTorpadus,
anextpodopes, nuddepermanpaoe nenTpudyruposanue, [TLIP)».

Tema 4. XumMnuyeckasi Opranu3anus KJieTKu

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOJIEMEHTH. Boaa u e€ ponb
KaK pacTBOPHUTENs, pEareHTa, ydacTU€ B CTPYKTYpUPOBAaHUHU KIETKH, TEIJIOPETYIALNH.
MuHepanbpHble BellecTBa KJIETKH, UX Onosiornyeckasi posib. Posib KATHOHOB U aHMOHOB B KJIETKE.

Oprannueckue BelECTBa KIETKU. buonorndeckue nonumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTyphl OenxoBoi Moisekynsl. IlepBuunas cTpykTypa Oesika, MeNTHAHAs



CBsA3b. BTopuuHas, TpeTHuHas, 4YeTBEpTUYHAsl CTPYKTypbl. Jlenatypaums. CpoiicTBa O€IKOB.
Knaccudukanus 6enkos. buonoruueckue GpyHKIMM 0€nKOB. /Ipuonsi.

VYraeBoasl. MoHOcaxapuibl, AUCAXAapPHUIIbL, OJUTOCaXapuabl M Toiucaxapuabl. OOmumit
IJIaH CTPOEHUS U (U3MKO-XMMHUYECKHE CBOMCTBA YriieBoAoB. buonoruueckue QyHkuuu
YIJIEBOJIOB.

Jlununel.  I'uppoduneHO-rMApOPOOHBIE  cBoiicTBa.  Knaccudukauus — JTUNKTOB.
Tpurnuuepunsl, pochoaunuipl, BOCKU, ctepousl. buonorndyeckue ¢pynkiuu nunuaos. O6mue
CBOWCTBAa OHMOJIOTMYECKMX MeMOpaH — TEKy4YecTb, CHOCOOHOCTh K CaMO3aMbIKaHHMIO,
MOJIYIIPOHUIIAEMOCTb.

Hyxnennosbie kucnorsl. JIHK u PHK. Ctpoenune HykneMHOBBIX KucioT. HykineoTuusl.
[punmun xkommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crnmpais.
Mectonaxoxaenue u 6uonorunueckue pynkuuu JTHK. Bunsr PHK. ®ynkunn PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Mmojiekyne AT®. buonornueckue
¢byakmun  AT®. BoccTaHOBIEHHBIE TIEPEHOCUMKH, HUX (QYHKIUH B KIeTKe. /[pyeue
HYyKaeo3uompugocgamol (HT®). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CtpykTypHasi Ouojorus: OMOXMMHYECKHE W OMO(PU3NUYECKHE MCCIEIOBAaHUS COCTaBa M
IIPOCTPAaHCTBEHHOW CTPYKTYphl Ouomonekyin. Moodenupoeanue cmpykmypol u  QYHKYuUl
buomonexyn u ux komniexkcos. KomnvromepHulii Ou3ain u opeaHudeckui cunmes 6UOMONEKY U
UX HenpupoOOHbIX AHANO206.

JdemoHcTpauuu

Ioptpertsr: JI. [lonunr, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B  HEXKHUBOH  IPHUPOIEY,
«PacrnpenenieHrne XMMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabmuubr u cxemsl: «llepuoanueckas TaOnMLIAa XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOABI», «BemecTBa B cocTaBe OpraHusMoB», «CTpoeHHE MOJEKYJIbl Oenkay,
«CTpyKTyphl O€JIKOBOM MOJEKYJbD», «CTpoeHHE MOJEKYN YrieBoJAoB», «CTpOEHHE MOJIEKYI
TunuoBy, «HykiienHOBBIE KUCIOTHIY, «CTpoeHue MOJEKYIbl ATD.

Ob6opynoBaHue: XUMUYECKas ocyia 1 000pyI0BaHuUE.

JlabopaTtopHnasi pab6ora «O0GHapykeHHE OETKOB C MTOMOIIBIO KAYECTBEHHBIX PEAKITHII.

Jlaboparopnas padora «lccnenoBanne HyKIEHMHOBBIX KHCIIOT, BBIJEJIECHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTtpoenue u GyHKINH KIeTKHU

Tunbl KIETOK: 3yKapHoTHUYecKass M Ipokapuoruyeckas. CTpyKTypHO-()YHKIMOHAJIbHbIC
00pa3oBaHus KJIETKH.

CtpoeHue TMPOKAPUOTHUECKOW KiIeTkH. KieTouHas cTeHka OakTepwii W apxeil.
Oco0eHHOCTH CTPOEHUS TeTepOoTpOo(PHOI U aBTOTPOPHON MPOKAPUOTUIECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenue 1 (pyHKIMOHMPOBAHUE HYKapUOTHUECKOW KieTku. IInazmaTuueckas meMOpaHa
(mnazmanemma). CTpykTypa I1a3MaTudeckod MeMOpaHbl. TpaHCHOPT BelIeCTB 4epe3
IJ1a3MaTHYECKYl0 MeMOpaHy: naccUBHBIA (Auddys3us, obneru€éHHas aud@ysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIM akTUBHBIA TpaHcnopT). [lomymponurnaemocts mMeMmOpansl. Pabora
HaTpUNH-KaJIMEeBOro Hacoca. DHAOLUUTO3: MUHOIMUTO3, (arounTo3. Dk3ouuTo3. Kierounas creHka.
CtpykTypa v QyHKITUN KJIETOUYHON CTEHKH PACTEHUM, TPUOOB.

Huronnazma. Lurto3ons. Ilurtockener. JIBmkeHune nuromiasmsl. OpraHouzbl KIETKH.
OpHoMeMOpaHHbIE OpraHOW/bl KIETKU: dHAoIIazMaTuueckas ceth (DOIIC), anmapat ['onbaxwy,
JU30COMBI, UX CTpO€HHE U (QYHKIMH. B3auMOCBsI3b OJHOMEMOpaHHBIX OPraHOWIOB KIIETKH.
CrpoeHue TrpaHyISIpHOTO peTUKyiyma. Mexanusm Hanpasnenus 6enkos ¢ OIIC. Cunres
pacTtBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpaH. [mankuii  (arpaHynisipHBIN)



sHAOIUIa3MaTHUeckuil peTukyinyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxoe 6 annapame I onvoorcu. Copmuposxa denkos 6 annapame I onvodcu. TpaHCHIOPT BELIECTB
B KJIETKe. Bakyonu pacturenbHbIX KieToK. Kilerounsiii cok. Typrop.

[lomyaBTOHOMHBIE OpPraHOMIBI KJIETKH: MHUTOXOHIPUH, IUIACTUIBL. [Ipoucxooicoenue
mumoxonopuii u naacmuo. Cumdbuoeenes (K.C. Mepeoxckosckuil, JI. Mapzynuc). CTpoeHue u
GYHKIOMM  MUTOXOHApUA W T1acTul. [lepBUuYHBIE, BTOPUYHBIE M CIOKHBIE IUIACTUIBI
(OTOCHHTE3UPYIOIIUX JYKapuOT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIJIACTBI  BBICIIMX
pacTeHUN.

Hemem6pannbie opranouzsl kietku CtpoeHrne U QyHKIMM HEMEMOpPAaHHBIX OPraHOMIOB
KIeTku. PubGocombl.  [Ipomesicymounvie  punamenmol. MukpouinaMeHTsl. AKmuHosbvie
Mukpoghunamenmol. MBIILICUHbIE KIETKU. AKMUHOBblIE KOMNOHEHMbl HEMbIUEYHbIX KIEeMOK.
Muxkpotpybouku. Knetounsiii nentp. CTpoeHHE W [BHKEHUE JKIYTHKOB M PECHHYEK.
Muxkpotpy6ouku nutoruiasmel. Llentpuons. berku, accoyuupoganuvie ¢ MUKpopuIaMeHmamu u
Mmukpompybouxkamu. MomopHvie benxu.

Anpo. OGonouka siApa, XpOMAaTUH, KapUOILIa3Ma, SAPBIIIKH, UX CTPOCHUE M (YHKIIHH.
Snepublii GenkoBbIA MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEp(ha3HOM
saape. dyxpomamun u 2emepoxpomamun. belKu XpoMaTHMHAa — TUCTOHBI. JuHamuxa s0epHOll
obonouku 8 mumose. Aoeprwviii mpancnopm.

Knerounsle  BxitoueHusi.  CpaBHMTENbHAsh  XapaKTEPUCTUKA  KIETOK  3YKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpauuu

Ioptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmumpl 1 cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIETKW», «CTpoeHue KUBOTHOM
KJIETKN», «CTpOEHUE PAaCTUTEIbHON KIETKN», «CTpOoeHne MUTOXOHAPUN», «Sapo», «CtpoeHue
MIPOKAPUOTUYECKOM KIETKH.

OO0opynoBaHue: CBETOBOH MMKPOCKOI, MHUKpOIpENnapaTbl PAaCTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOTIpenapaTsl 0aKTepHUaibHbIX KIETOK.

JlabopaTtopHnasi pabora «/3yueHne CTpOCHHSI KJIECTOK Pa3IMYHBIX OPTaHHU3MOBY.

IIpakTuyeckasi padora «/3yueHne CBONCTB KIIETOYHOW MeMOpaHBI.

Jlaboparopnas pabora «/ccnenoBaHue miuazMoin3a U JIEMJIa3MOJIM3a B PACTUTENBHBIX
KJIETKax».

IIpakTnueckas padora «/3yyeHue ABMKEHHS LUTOIUIA3MbI B PACTUTENIBHBIX KJIETKAX).

Tema 6. OOMeH BelecTB U NPeBpPallieHNE JHEPTUH B KJIETKe

AccuMuisIiMg M AMCCUMWIALUS — JIB€ CTOPOHBI MeTabonu3Ma. Tunbsl oOMeHa BEIIECTB:
aBTOTPOGHBIE W reTepoTpoHBIA. YyacTHe KUCIOpPOAa B OOMEHHBIX  Ipoleccax.
OHepreruyeckoe oOecnedyeHue KkieTku: mnpeBpaiieHne ATO B  0OMEHHBIX IpolEeccax.
@depMeHTAaTUBHBIN XapakTep peakuuil KIeTOYHOro merabonusma. depMeHThl, UX CTpOCHHE,
cBoiicTBa W MexaHu3M jedcTBus. Kodepmentel. Ornuumst (EepMEHTOB OT HEOPTaHUYECKHX
KaTaau3aTopoB.  beiku-akTuBaTOppl UM OEIKU-MHTUOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX peakil OT Pa3InYHbIX (PaKTOPOB.

IlepBUuHBI CHHTE3 OpraHMYECKHX BellecTB B KieTke. DoTocuHTE3. AHOKCUCEHHbI U
oKcuzeHnvlli  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHNbL
peakyuonnoz2o yeumpa. Ponp xynopomnactoB B npouecce (porocuHTe3a. CBeToBas M TEMHOBas
dasel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. TIpoxyKTHBHOCTE (HOTOCHHTE3A.
Bnusaue pa3nuunbix pakTopoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHNEe (DOTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpUDUIUpYIOIINE
OakTepuu, Kene300aKkTepun, cepoOaKTepum, BOAOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunbsl OpoxkeHus. [IpoaykTel OpoxkeHHs M UX HCIOJIb30BAHNE
4e0BeKOM. AHa’poOHBIE MHUKPOOPIaHU3MBl KaK OOBEKThl OMOTEXHOJOTHMH U BO30yIUTENn
Oone3Hel.



AdpoOHBIE OpraHW3Mbl. DTambl J3HEpreTudeckoro oOmena. [loaroToBHTENbHBIN STaIl.
I'mukonu3 — 6ECKUCIOPOIHOE PACIIEIUIEHUE TTIOKO3HI.

buosiornueckoe OKHUCIEHUE, WIM KIETOYHOE JbIXaHHWE. Poinp MUTOXOHIpUK B mpoleccax
o6uosnorudeckoro okucieHus. Luknuueckue peakmuu. OkHcauTeNnbHOE (ocPOpHINPOBAHUE.
Onepeusi membpannoeo zpaouenma npomonos. Cunmes ATP: paboma npomonnoi ATPD-
cunmaswl. llpenMyiiectBa a’poOHOro mnyTu oOOMEHa BEIIECTB IMEepe] aHadpPOOHBIM.
D¢ hHEeKTUBHOCTH YHEPTETUIECKOTO OOMEHa.

JdemoncTpanuu

Hoptpetsr: k. [puctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Murtyenn, I'. A. 3aBap3uH.

Tabmuer 1 cxembl: «DOTOCHHTE3», «DHEpPreTHUecKuil oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOIl MUKPOCKOII, 000pyI0BaHUE ISl IPUTOTOBIICHHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTopnasi padora «l/3yueHne KaTaTUTHYECKON aKTHBHOCTH (EepMEHTOB (Ha
MpuMepe aMuia3bl UK KaTalla3bl)y.

JlabopaTopnasi pabora «l3ydenue (QepMEHTAaTUBHOTO pACIICIJICHUS TEPOKCHUIA
BOJIOPOJIa B PACTUTENIbHBIX U JKUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHUE MPOIIecCOB (DOTOCUHTE3a U XEMOCHHTE3a».

JlabopaTtopHnasi pab6ora «CpaBHEeHHUE IPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciieacrBenHasi MHpOpMALIUA U peau3anus eé B KJIeTKe

Peakuun matpuuHoro cunresa. [IpyHIIMI KOMIUIEMEHTAPHOCTU B PEAKLUSIX MATPUYHOTO
cuHTe3a. Peanmumzammsi HacineACTBEHHOW wWH(popManuu. ['€HeTHMUeCKWil KOJ, €ro CBOWCTBA.
Tpanckpunius — Matpuunblii cuaTe3 PHK. TIpuHIUIB TpaHCKPUILIUK: KOMIUIEMEHTAPHOCTD,
aHTHUNAPAJIEIbHOCTh, aCUMMETPUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnopTHbix PHK B GuocunTese Genka. YcnoBus
o6nocunTe3a 6enka. KogupoBanue amuHokuciot. Posb pubocom B OrocuHTe3e Oernka.

Coepemennvie npedcmagnenus o cmpoeruu ceHog. OpraHuzanus reHoMa y MpoKapuoT U
9yKapHOT. Perymsuus akTUBHOCTH T€HOB Yy mpokapuotT. ['mmote3a omepona (P. XKakob, XK.
Mano). MonekynapHvle mexanuzmvl dKchpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius 0OMeHHBIX MpolieccoB B kieTke. Kietounslii romeocTas.

Bupychel — HekieTouHble (GOPMBI JKU3HH U OOJNUTaTHBIE Tapa3uThl. CTpOeHUE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaron. JKuszneuwwiti yuxn JIHK-cooepocawyux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHbie 3a0oieBaHusi uesnoBeka, KMBOTHBIX, pactenuii. CIINI, COVID-19,
COILIMATIbHBIC U MEIUIIMHCKHE MTPOOIEMBI.

Buoungpopmamura: unmeepayusi u ananus donvuux maccugosg («bigdatay) cmpyxmypruvix
ouonocuyeckux oOanHvlx. Hamomexnonocuu 6 oOuonoeuu u meouyurne. Ilpoepammupyemvie
@yHryuu 6enxos. Cnocobvl docmasKu 1eKkapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbios, /1. 1. IBaHOBCKUH.

Tabmuust u  cxembl: «buocunTes Oenka», «l'eHernueckuii koa», «Bupyce»,
«baktepuodarmy.

IpakTuyeckas padbora «Co3aaHue MOJIEIN BUPYCaA».

Tema 8. /KuzHeHHBIN HUKJ KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisnus. HMaTepdaza m muto3. OcoOEHHOCTH
nporeccoB, nporekaonmx B uHtepdase. Iloaroroska kinetku k aenenuto. Ilpecunrernueckuit



(MOCTMUTOTUYECKUI), CUHTETUYECKHH M MOCTCUHTETUYECKUH (TPEMUTOTUYECKUN) MEePUOJIbI
uHTepdasbl.

Marpuunsii  cunre3 JHK —  pemmumkanusa.  Ilpunnuner  perumkanuu — JJHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBI CHHTE3, aHTUMNAapauIeIbHOCTh. MexaHu3m
perummkanun  JIHK.  Xpomocombl. Crpoenne xpomocom. Tenomepsl H  Teilomepasa.
XpOMOCOMHBII Ha0Op KIETKU — KapUOTUIl. JMIUIOMIHBIA M TariouAHbIA HAOOPbI XPOMOCOM.
I'omonoruuneie xpomocoMsl. [1010BbIE XPOMOCOMBI.

Jlenenne xietkn — Muto3. Craguum MUTO3a U MPOUCXOJALIME B HUX MpOLECCHl. THUIIBI
muto3a. Kapuokunes u nutokunnes. buojgoruueckoe 3HaueHIE MUTO3a.

Perynsiuss MutoTHyeckoro uukia kietkd. [Iporpammupyemass KieTo4yHas THOenb —
amnornTo3.

Krnerounoe sapo, XxpoMocoMsbl, pyHKIIMOHANIbHAS T€HOMUKA. Mexanusmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «LJugpposasn knemkay» — buoungopmamuuecxue
MoOenu YYHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanuu

Tabmuuer u cxembl: «KU3HEHHBIH LUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pennukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompemnaparbl: «MHUTO3 B KJIeTKax KOpemika
JTyKay.

JlabopaTtopHnasi pa6ora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopaTtopHasi pabora «HabGmoneHrne MuUTO3a B KJIETKaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKpPOIIpENapaTax)».

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAIBHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS U KHU3HEACSITEIbHOCTH OJHOKJIETOYHBIX OpraHu3moB. bakrepuu,
apxeH, OJHOKJIETOUHbIE IPUObI, OJJTHOKJIETOUHBIE BOAOPOCIHH, Apyrue npoTucTsl. KojnoHuansHble
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOIMOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMbI OPTraHOB.
Opranusm Kak e1uHoe Lesoe. I'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHAs, MOKPOBHAs,
MPOBOSAINIAsI, OCHOBHAs, MexaHu4eckasi. OCOOEHHOCTH CTpOeHHs, GYHKIHUNA U PaCIOIOKEHUS
TKAaHEH B OpraHax pacTECHUM.

TkaHM JKMBOTHBIX M  4YeJOBeKa. TUIbl JKMBOTHBIX TKaHEH: HIUTENIHAJIbHAS,
COEJIMHUTENIbHAS, MbllleuHas, HepBHasi. OCOOCHHOCTH CTpOeHUs, (GYHKUUH W PacHoI0KEeHUS
TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHble ¥ T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPTAaHOB
KUBOTHBIX U 4yenoBeKka. DyHKIMM OPraHoOB U CUCTEM OPraHOB.

Omopa Tema opranu3moB. Kapkac pactenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHYTpeHHMI ckeneT. CTpOeHUe U TUIIBI COETUHEHMS
KOCTEH.

JIBmxkeHne opraHu3MoB. J[BW)KEHHE OJHOKJIETOYHBIX OPTraHU3MOB: amMEOOHIHOE,
KT'YTUKOBO€, PECHUYHOE. JIBMKEHHME MHOIOKJIETOYHBIX pPACTEHUH: TPONU3MBI U HACTHUH.
JIBI>KEHHE MHOTOKJICTOYHBIX KMBOTHBIX U Y€JIOBEKa: MbllieuHas cuctema. Peduekc. CkeneTHble
MBI ¥ UX padoTa.

IIntanue opranuszMos. IlornomnieHre Boabl, YIJIIEKUCIIOrO ra3a ¥ MUHEPAJIBHBIX BEILECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIETOYHOE IHILIEBAPEHHE.
[IuTaHre MO3BOHOYHBIX XUBOTHBIX. OTIENbl MUIIEBAPUTENBHOrO TpakTta. lInieBapurenbHble
xeiessl. [InmeBapurenpHas cucTeMa 4esoBeka.



Jpixanue opranu3MoB. [lpixanne pactenuil. Jpixanue »uBoTHIX. uddy3us razos yepes
oBepXHOCTh KieTku. KoxkHoe npixanue. JlprxaTtenbHas MoBepxHOCTh. JKabepHoe M néroyHoe
JpIXxaHue. JlpIXaHuEe I103BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIIOXKHEHUE
CTpOoeHMsI JETKUX I03BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHas cucTteMa dYelloBeka. MexaHu3m
BEHTWJISILIMU JIETKUX Y MITHI] U MIIEKONUTAOLMX. Perysauus npixanus. J{pixatenbHble 00bEMBI.

TpancnopT BemecTB y OpPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcrmopt
BEUICCTB Yy JKUBOTHBIX. KpoBeHocHass cucreMa u €€ opranbsl. KpoBeHOCHas cucrema
MI0O3BOHOYHBIX JKMBOTHBIX M ueinoBeka. Cepnle, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpoBOOOpalieHusl.  OBOJIIOIIMOHHBIE  YCIOXHEHHSI  CTPOEHHUS  KPOBEHOCHOM  CHUCTEMBI
IIO3BOHOYHBIX KMBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenune y opraHusmoB. Beinenenue y pacreHuil. BbigeneHue 'y KMBOTHBIX.
CokpaturensHble Bakyonu. Opranbl BblaeneHus. OuubTpalus, Ccekpeuuss u oOpaTHOe
BCAChIBaHME KaK MEXaHU3MbI pabOThl OPraHoB BbliedeHUs. CBs3b MOJOCTHU TeJla ¢ KPOBEHOCHOM
U BBIJACIUTEIBHON cHcTeMaMu. BblieneHne y MO3BOHOYHBIX JKMBOTHBIX M uejoBeka. IToukwm.
Crpoenue u pyakimonupoanue Hedppora. OOpa3oBaHHE MOUYHN y YEITOBEKA.

3ammra y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX opraHu3zmMoB. Cropbl OakTepuil u
LUCTHI NPOCTEHIINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. Cpencrsa maccCUBHON U
XUMHUYECKOH 3a1uThl. OUTOHIIMIEL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X IPOM3BOAHBIE. 3alMTa OpraHU3Ma
or Oonesneil. MmmyHHas cuctema denoBeka. KileTouHbIf W TyMOpajgbHBII HMMYHHUTET.
Bpoxnéuapli W TpPHOOPETEHHBIM  creMUPUYSCKUA HUMMYHUTET. Teopus KIOHAJIbHO-
cenektuBHOro uMMmyHutera (I1. Dpnux, @. M. bepuert, C. Tonerasa). BocnanurenabHble 0TBEThI
opranu3MoB. Posb BpoKIEHHOIO NMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUM.

PasnpaxumocTe M perynsuuss y OpraHu3moB. Pa3apaXumocTs y OJHOKIJIETOYHBIX
oprann3moB. Takcucel. Pazapaxxumocts U perymsuus y pacteHuil. PocToBble BemecTBa M MX
3HA4YEHHUE.

HepBHas cucrema u peduexkTopHas peryisius y >XUBOTHBIX. HepBHas cucrema u eé
OTIeNbl. DBOJIOLMOHHOE YCIOXHEHHE CTPOCHHUS HEPBHOM CHUCTEMBI Y JKUBOTHBIX. OTAeb
TOJIOBHOTO MO3ra IO3BOHOYHBIX XHMBOTHBIX. Peduiekc u pedaextopHas ayra. bezycioBHble U
YCIIOBHBIE PE(IEKCHI.

['ymopanbHast perymsinust ¥ SHIOKpPUHHAs CHUCTEMa >KMBOTHBIX M 4YesioBeka. JKenessl
SHIOKPUHHOM CHUCTEMBI M HUX TOpPMOHBI. JleiicTBue ropMOHOB. B3auMoCBA3b HEpPBHOU U
SHIOKPUHHOMN cucTeM. [ unoranamo-runodusapHas cuctema.

JdemMoHcTpanun

Ioprper: W. I1. I1aBnos.

Tabmuuel u cxembl: «OJHOKIETOYHBIE BOJIOPOCIN», «MHOIOKIETOYHBIE BOJIOPOCIH,
«baktepun», «llIpocreimmey, «Opranbl I[BETKOBBIX pacTeHH», «CHCTEMBI OpraHoB
[I03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpOE€HHE HaceKOMbIX», «TKaHU pacTeHUI»,
«KopneBsle cucrempl», «Ctpoenue credns», «CTpoeHHe IUCTOBOM IUIacTUHKNY», «TkaHu
KUBOTHBIX», «Ckener 4venoBekay», «llmmeBapurensHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHass  cucreMa», «HepBHas cucrema», «Koxa», «MplieyHas cucTemay,
«BbigenurensHas cucrema», « JHIOKpPUHHAsA cucteMay, «CTpoeHue MbIIIIbDY, «IMMyHUTETY,
«KumeynomnosnocTtasle», «CxeMa NMUTaHUS pacTeHHUN», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue rujipb», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHHE J0XKIEBOI0
yepBsi», «HepBHas cucrema pbeiO», «HepBHas cucrema usarymkw», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHass cuctema nruny, «HepBHas cuctema MIEKONMTAIOIIUXY,
«HepBHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIIpenaparsl TKaHeW, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, KUBBIE
9K3EMIUIAPbl KOMHATHBIX pacTEeHU, repoapuu pacTeHUN pa3HbIX OT/AENIOB, BJa)KHbIE IIpernapaThl



KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUU O0ECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue M JEMOHCTPAallMd TOYBEHHOTO U BO3AYIIHOTO THTaHUS PACTCHUH,
pacuieruieHusi KpaxMana ¢ OENnKOB ToJ JeHcTBHEM (EepMEHTOB, OOOpYHAOBAaHUE IS
JEMOHCTpPAIMH OMBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma JbIXaTeJIbHBIX
JBUKEHHUM, MOJIETIN T'OJIOBHOTO MO3Tra Pa3IN4HbIX KUBOTHBIX.

JlabopaTtopHnasi pabora «/3yueHue TkaHeH pacTCHUII.

JlaGopaTopHas padora «/3yyeHre TKaHEH )KMBOTHBIX).

Jlaboparopnas padora «l3ydyeHne opraHoB [IBETKOBOTO PACTEHUS».

Tema 10. Pa3MHoKeHHe 1 pa3BUTHE OPraHU3MOB

@DopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe (BKIIoYasi BEreTaTUBHOE) U MOJI0BOE. Buibl
0ecroyIoro pa3sMHOKEHUS: IOYKOBAHHUE, CIIOPYIISIINSA, (parMeHTaIus, KIOHHPOBAaHHE.

[TonoBoe pasmuoxkenue. IlomoBeie kKeTku, uiau rametbl. Meio3. Cragum Mmeio3sa.
[loBenenue xpomocom B Mmeiioze. Kpoccunrosep. buonornyecknii cMbICa Mei03a U TOJIOBOTO
rporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponsimeBoe  pas3Butue. [ametoreHes y kuBOTHbIX. [looBbIE  Kee3Bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrmepmaroreHe3 u oorenes3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBopeHre U 3MOPUOHATIBLHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIJIOOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapreHorenes.

NnpuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTUSl — HAyKa O Pa3BUTUHU
opranu3mMoB. Mopghoeenesz — o0na u3 enauwvix npoodiem smopuonocuu. Konyenyus mopgocenos
u moodenu mopghozeneza. Craguu 3mMOpuoreHe3a KUBOTHBIX (Ha MpUMepe JATYIIKH). [[podienue.
Tunsl npoGnenus. [emepmunuposannoe u Hedepmunuposannoe opodnenue. bracmyna, munvl
onracmyn. Oco6eHHOCTH APOOIEHUS MIIEKONMHUTAIOUIMX. 3apObIIIEBbIE JIUCTKH (FacTpyIsILus).
3aknagka OpraHoB W TKAaHEW W3 3apOABIIIEBBIX JMCTKOB. B3anMHoe BiMsHHE YacTel
pasBHBaroIIerocss 3apojsiia (3MOpHOHANbHAsT WHAYKUMS). 3akiajgka IUlaHa CTPOSHUs
KMBOTHOTO KaK pe3yapTaT HEPAPXMUYECKUX B3aUMOJCHCTBMM TeHOB. Bnusgnue Ha
SMOpPHOHAJIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonHanbHbli mepuoi. IIpsmoe u Hempsimoe
pasButHe. PasButne ¢ Meramopdo30M y OECIIO3BOHOYHBIX W IMO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHHE NPSIMOTO U HEMPSMOTO Pa3BUTHSA, UX PACHpPOCTPAHEHUE B IPUPOJIE.
Tunel pocta XUBOTHBIX. DaKTOpbl peEryJsllMM poCTa KUBOTHBIX U desnoBeka. Craguu
MOCTAMOPHOHAIIBHOTO Pa3BUTHA y JKMUBOTHBIX M 4esloBeKa. [lepHoabl OHTOreHe3a dYeloBeKa.
CrapeHue U cMepTh Kak OMOJIOrMYECKHUE MPOLECCHI.

PasMHOXeHMe u pa3BuTHe pacTeHui. ['amerodur u crnopodur. Melo3 B KU3HEHHOM
uukie pacteHuil. OOpa3zoBaHue cmop B Iporecce Meio3za. ['ameroreHes y pacTeHHIA.
OminooTBOpEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOIHOE OIUIOJOTBOPEHHE Y
LBETKOBBIX pacTeHnid. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJsluy OHTOT€HE3a Y pAaCTEHUM U KUBOTHBIX.

JdemoHcTpauuu

[Moptpetsr: C. I'. Hapamun, X. [llneman.

Tabnuuel u cxemsl: «BereratBHOe pa3smMHOXkeHHE», «THIBI O€CIONOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJTaMUJIOMOHAAb», «Pa3MHOXKEHHE HBIUVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meitozy», «Xpomocombl», «l'ametorenes», «CTpoeHue SHUIEKIETKH U CIEPMaTO30Haay,
«OcHOBHBIE CcTaauu OHTOreHe3a», «lIpsiMoe m HempsiMoe pas3Buthe», «Pa3BUTHE MaNCKOTO
Kyka», «Pa3Butue capanun», «Pa3Butne narymkn», «/{BoliHOE OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHHE CEeMSH OIHOJOJBHBIX M JBYAOJBHBIX PACTeHUN», «KU3HEHHBIM LHKI
MOPCKOM  KamycTbl», <OKH3HEHHbIM UIUKI Mxa», <« KU3HEHHBIH LUK [alOpPOTHHUKAY,
«OKW3HEHHBIN IUKIJI COCHBDY.



O6opyaoBaHue: CBETOBOM MUKPOCKOII, MUKpONpenaparhl SHLEKJIETOK U CIEPMATO30110B,
Mozenb «L UK pa3BUTHS JIATYILIKIY.

Jlaboparopnas palora «lI3ydyeHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOTpenaparax».

IIpakTuyeckass padora «BblsiBlIeHHE NPU3HAKOB CXOJICTBA 3apOJbIIIEH MO3BOHOYHBIX
YKUBOTHBIX ).

JlaGopaTopnas padora «CTpoeHUE OPraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUIN».

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

HcTtopust craHoBieHHs W pa3BUTHs IeHETUKH Kak Hayku. PabGotsl I'. Mewnpens, I'. ne
O®puza, T. Moprana. Ponp oredyecTBeHHBIX YYE€HBIX B pas3Butuu reHetukud. Paborst H. K.
Konsuosa, H. U. Basunosa, A. H. benozepckoro, I'. [I. Kapnieuenko, FO. A. ®ununyenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHbIE T€HETUYECKHE MOHATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJlJIEJIbHbIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JTOMUHAHTHBIA M PELECCUBHBIM NpPHU3HAK, TOMO3UIOTA,
reTepo3nurora, 4ucras JUHUS, THOpUABI, T€HOTHUMN, (eHOTUn. OCHOBHBIE METO/bl I'€HETHKHU:
rUOPHUI0IOTMUECKUH, IUTOIOTMYECKHM, MOJIEKYISIPHO-TE€HETHUECKUIA.

JdemMoHcTpanuu

[Toptpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. BaBusnos, A. H.
Benozepckuii, I'. /1. Kaprneuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuip! U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIUBAHUS.

JlabopaTtopHasi padora «J/Ipo3odmia kak 00bEKT TCHETHYECKUX UCCIICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBeiii 3axkoH MeHnzaens — 3aKOH €IMHOOOpa3us
rubpunoB mnepBoro nokoneHus. IlpaBuno nomunupoBaHusi. Bropoil 3akon Menpaens — 3aKoH
pacieruieHus Ipu3HakoB. LluTomornueckne 0CHOBBI MOHOTHOPUIHOTO CKpeniBanus. [ numoresa
YUCTOTHI TAMET.

AHanuzupytomiee  ckpemmuBaHue.  [IpoMexyTouyHbIM  XapakTep — HacleJOBaHUS.
Pacmiennenre mpu3HakoB MpHU HETIOJTHOM TJOMUHUPOBAHUH.
JlurubpugHoe ckpemuBaHue. TpeTtuii 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO

HacJIeZIOBaHUs MPU3HAKOB. LluTomornueckne 0CHOBBI TUTHOPUIHOTO CKPELIMBAHNUS.

CueruienHoe HacnenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe HACIeI0BaHHE
T€HOB, HAapYIICHNE CUEIUICHNS MEXy F'eHaMu. XpOMOCOMHAs TEOPHsI HACJIEICTBEHHOCTH.

I'eneruka nosa. XpOMOCOMHBIN MEXaHHU3M ONpPEIENICHUs Mojia. AyTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['OoMOramMeTHbIi W TeTeporaMeTHBIM MoJ. ['eHeTuyeckass CTPYKTypa MOJOBBIX
xpoMocoM. HaciienoBanue Npu3HaKoB, CLECIUICHHBIX C II0JIOM.

l'enotun kak uenoctHas cucteMa. [lmeloTponus — MHOXKECTBEHHOE IEHCTBUE TI'E€HA.
MHOXEeCTBEHHBI ajulenu3M. B3aumonencTBUE HEAJUICNIBHBIX I'€HOB. KOMIIEMEHTapHOCTS.
Onucras. [lonumepus.

['eneTndecknii KOHTPOJIb DPAa3BUTHsI pACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKKe
(U3MOIOTNYECKUX MPOLECCOB, IOBEIEHMs W KOTHUTHUBHBIX (yHKuuil. ['eHermueckue
MEXaHU3Mbl CUMOMOTI€HE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO35IMH — Mapas3uT» U «XO35UH —
MUKpOOHOMY». ['eHeTHueckre aclieKThl KOHTPOJIS U U3MEHEHUsI HacleJICTBEHHON HH(pOopMaluy B
IOKOJIEHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

[TopTpetsi: I'. Mennens, T. Mopran.

Tabnuubl u cxemsl: «llepBbiit U BTOpoii 3akoHBI MeHaens», «Tpetuit 3akon Mennemns»,
«AHanuzupyroliee ckpeuBaHue», «HenonHoe nomunupoBanuey, «CLenIeHHOEe Hacae10BaHue
IPU3HAKOB y Apo3oduis», «I'eHeTnka nona», «Kapuorun yenosekay, «Kapuorun aposopuis,
«Kapnotun ntunen», « MHOKECTBEHHBIN ajulenn3M», «B3anMozaeiicTBie reHoBy.



O6opynoBanue: MOACHb JJIsl AEMOHCTPAIIMA 3aKOHOB €IMHOO0Opa3us THOPUIIOB TEPBOTO
MOKOJICHUSI U PACLICIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacleJ0OBaHUsl MPU3HAKOB, MOJIEIb JIJIsl IEMOHCTPALIMK CLUEIIJICHHOTO HACJIeI0BaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTpemnapart: «Jpozoduiay.

IIpakTuyeckass padora «/3ydueHue pe3yabTaTOB MOHOTUOPHUIHOTO CKpEIIMBAHUS Yy
P30 UITBD.

IIpakTuyeckasi pab6ora «l3ydeHue pe3yabTaTOB AWUTHOPUAHOTO CKPEIIUBAHHS Y
JPO30(QUITBD).

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

B3anMopelictBue reHoTHma W cpenasl npu GopmupoBaHuu (peHoturna. M3MEHYHMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE  NpPHU3HAKU. BuUIbl  HU3MEHYUBOCTH:
HEHACJICACTBCHHAS U HACJICICTBSHHAS.

MoaudukamoHHas U3MEHYUBOCTh. Poib cpeapl B GOpMHpPOBAHUM MOAM(PUKAIMOHHON
n3MeHunBocTH. Hopma peaknuu npusHaka. BapuannonHsIl psin U BapuannoHHast kpusas (B.
Noranucen). CoiicTBa MOU(UKAIIIOHHON H3MEHUNBOCTH.

T'enoTunnueckas wu3MeHUYMBOCTHL. CBOICTBA TI'€HOTHUIHUYECKON W3MEHUYHMBOCTH. BuIbl
TEHOTUIMYECKON N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTallUOHHAS.

KomOunnatnBHAsE M3MEHUYMBOCTh. Mel03 W TOJIOBOM MPOIECC — OCHOBa KOMOWHATHBHOMN
M3MEHUYUBOCTH. POIh KOMOMHATHBHON M3MEHYHBOCTH B CO3JIAHUU T€HETUYECKOTO pasHOOOpa3us
B Ipejienax OJHOTO BUA.

MyTanvoHHass M3MEHYUMBOCTb. Buabl MyTauuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W HWHAYLUUPOBAHHBIE MYTAlMHU. SOepHbIE W IUTOILIAa3MAaTUYECKHUE MYTallUU.
ComMarnueckue W MoOJoBble MyTaluud. [IpHyuMHBI BO3HUKHOBEHMS MyTaluil. MyTrareHel M HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOI'O MPOLECCA. 3aKOH T'OMOJOTUYECKHX
psanoB B HacieactBeHHoW wu3meHunBocTH (H.M. BaBuioB). BHesnepHas HW3MEHUYMBOCTH U
HAaCJIEACTBEHHOCTD.

Onucenemurxa u 3NULEHOMUKA, POb INULEHEMUYECKUX GaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanumn

[Hoptpetsr: I'. ne ®pus, B. Noranncen, H. 1. BaBunos.

Tabmumpl 1 cxembl: «Buabl u3MeHUHBOCTHY, «MoaudukanmoHHAs HM3MEHYUBOCTHY,
«KomOuHaTBHAsE ~ M3MEHUYMBOCTB»,  «Meio3»,  «OmaomoTBopeHue»,  «[ eHeTndyeckue
3a00yieBaHUs YeIIOBEKa», « BUIbI MyTanuiiy.

OO6opynoBaHue: >KHMBBIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTCHHM, PHUCYHKH
(poTorpacum) KUBOTHBIX C PA3TUUHBIMU BUIaMU U3MEHUYUBOCTH.

JlaGopaTtopHass paGora «lccremoBaHue 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHOU
M3MEHUYMBOCTH. [locTpoeHre BapruallMOHHOTO PsiJia U BApUAIMOHHON KPUBOII».

IIpakTuyeckas padora «Myranuu y Apo30¢Guiibl (Ha TOTOBBIX MUKPOIIperapaTax ).

Tema 14. I'eHeTHKa Ye/l0OBEeKA

Kapuotun denoBeka. MexayHapo/Hasi MporpaMMa HCCIEIOBAHUS T€HOMa 4YeJOBEKa.
MeToabl U3ydeHUsi TEHETUKU YeJIOBEeKAa: FeHEaNIOrMYeCKuid, OMM3HEIOBbIM, IUTOrCHETHYECKUH,
MONYJISIIMOHHO-CTATUCTHUECKUHN, MOJIEKYIsIpHO-TeHeTuUeckuil. COBpEeMEHHOE OIpeeICHHE
T€HOTHIIA: OJTHOTEHOMHOE CEKBEHUPOBAHNUE, TEHOTUIMPOBAHKE, B TOM uuciie ¢ momounpo [11P-
ananmu3a. HacneactBennsie 3a00sieBanus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIE€3HU YEIOBEKA.
bone3nn ¢ HacienCTBEHHOM MNPEeApacloiOKEHHOCThIO. 3HAUYCHUE MEIUIMHCKOW TEHETHUKH B
MPEeIOTBPAIICHUN W JICYCHUH TEeHETHUYECKHUX 3a00JieBaHUN YelnoBeKa. MeIuKO-TeHEeTUYECKOe
KOHCYJIbTHpOBaHue. CTBOJIOBBIE KIETKHU. [IOHSATHE «T€HETHUUECKOTO TPy3a». DTUUECKUE aCMEKThI
WCCJICIOBAaHUH B 00JIaCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.



I'enetnueckue ¢akTopbl MOBBIIIEHHONW UYyBCTBUTEIBHOCTH Ye€lOBEKa K (U3NYECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYy’Kawllel cpeabl. ['eHeTnueckas MpeapacnoaoKeHHOCTh
YEJI0BEKA K IaTOJIOTUSM.

JdemMoHcTpanun

Tabnuer u cxembl: «Kapuotun yenoBekay, «MeToAbl W3YYEHHS TEHETUKU YEIOBEKay,
«['eneTnueckue 3a00JI€BaHUs YETIOBEKaAY.

IIpakTnyeckas padora «CocTaBlIeHUE U aHAJIU3 POJIOCTIOBHON.

Tema 15. Cesiekuusi OpraHnusMoB

JlomecTukammsi U CeNeKIus. 3apOoXACHUE CENeKIMU W JoMmecTukanuu. Yuyenue H. .
BaunoBa o LlenTpax mpoucxoaeHus 1 MHOrooOpa3usi KyJlIbTYPHBIX pacTeHuid. Ponb cenexkuuu
B CO3JaHUU COpPTOB pAacTeHMH M 1OpoA KUBOTHbIX. CopT, MNopoaa, IITaMM. 3aKOH
TOMOJIOTHUYECKUX PSAAOB B HacieACcTBeHHOW m3meHunBoctr H. M. BaBuiioBa, ero 3HaueHue mJis
CEJICKIIMOHHOM paboTHI.

MeToab! ceneKInoHHOM paboThl. VIcKyccTBEHHBIH 0TOOP: MacCOBBIM M MHIWBUAYaIbHBIN.
DTtanbl KOMOWHAIIMOHHOW celeKIuu. VcnpiTanne mpou3BOAUTENCH 1O moToMcTBy. OTOOp MO
TEHOTHITY C TOMOIIBIO OIICHKH (DEHOTUIIA ITOTOMCTBA U OTOOP IO TEHOTHITY C MTOMOILBIO aHAJIN3a
JHK.

HckyccTBeHHBIIM MyTareHe3 KakK METOJ CEJICKIIMOHHOW paOoThl. PaawarnmoHHBIA WH
XUMHUYECKH MyTareHe3 KaK WMCTOYHMK MYyTalluid Yy KyJIbTypHBIX (OpPM OpraHu3MOB.
Hcnonp3oBaHne T€HOMHOTO peJakTHpoBaHMs U MeToloB pexkomOuHaHTHBIX JHK nmns
MOJIYYEHHSI UICXOJHOTO MaTepHaa JJisl CEJIEKIUU.

[lonyyenune mnosuruionioB. BuyTpuBumoBass rubpuauzanms. bruszkopoacTBeHHOE
CKpelIMBaHue, WK UHOpUIuHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mnpuyuHblL. Vcmonb3oBaHue Terepo3uca B cenekiuu. OtmanéHHas ruOpuaM3anus.
[Ipeononenne Oecrutonusi MEKBUAOBBIX THOPWAOB. JOCTHMIKEHHS CENEKIMH pACTCHUH W
YKUBOTHBIX. «3€1E€HAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM M HX JAUKUX
ponauyeit AJi co3JaHusl HOBBIX COPTOB U FMOPUIOB CEIBbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaneHue U YnpasieHue 2eHemuyecKuUMU pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YENAX VIAVUUIeHUS CYUWEeCEYIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOoM 4ucie ¢ NpUMeHeHUeM COBPEMEHHbIX MeMmo008 HAYYHbIX UCCIe008aHUll, Nepedo8blx uoel u
nepcneKmueHbIX MexHON02UI.

JdemoHcTpanuun

[Toptpetsr: H. 1. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykssinenko, b. JI.
Actaypos, H. bopnoyr, . K. benses.

Tabmuip! 1 cxeMbl: «LIeHTpBI TPOUCXOXKICHHUSI U MHOTO00pa3us KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHMX PSIOB B HACJIEACTBEHHON HM3MEHYMBOCTH», «METOIbI CEJIEKIUN,
«Otnanéunas rubpuauzanusy», «MyTaresesy.

Jlaboparopnas paGora «lI3ydyeHue copToB KyJIbTYpPHBIX PACTEHUN U MOPOJ JOMALTHUX
YKUBOTHBIX).

JlabopaTtopHnasi pabora «/3yueHre METOJ0B CEJICKIIUU PACTCHUII.

IIpakTuueckas padora «lIpuBuBKa pacTeHui».

Ikekypeusi «OCHOBHBIE METOJBI M JTOCTHXKEHUS CEJICKIIMH PAaCTeHHM W KUBOTHBIX (Ha
CEJIEKIIUOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIN y4acTOK, B TEIUIMYHOE
X035IUCTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHO/10rMsI U CHHTETHYECKAs OMOJI0T U

OOBeKThI, HCMONB3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYpHI,
MUKPOOPTraHU3MbI, HMX XapakTepucTuka. TpaauuuoHHas OHOTEXHOJIOTHA: XjeOonedyeHue,
MOJTy4eHHEe KUCIIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpobuonoruyeckuii cuares. OObeKThI
MHUKpPOOHOJIOrHUecKUX TexHoaoruil. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.



CozpaHue TEXHOJNOTMM M MHCTPYMEHTOB  LIE€JEHANpPaBICHHOIO  HM3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIbIO MOIY4YEHUsI OPIraHU3MOB U MX KOMIIOHEHTOB, COJEPKALINX
HE BCTPEUAIOLIUECS B IPUPOAE ONOCUHTETUUECKUE ITYTH.

Knerounas wnxeHepus. MeTolbl KylbTypbl KJIETOK M TKaHEH PACTEHWH M YKUBOTHBIX.
Kpnobanku. Comatuueckas TruOpuaM3alus M COMaTHUECKUl sMOpuoreHes. lcmoib3zoBaHue
TalIOuIoB B CEIIEKIMU pPacTeHuil. [lonyueHue MOHOKIOHANbHbIX anmumen. Fcnonvzoseanue
MOHOKIOHANbHBIX U NOJTUKIOHAIbHBIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIIMA SHLEKIETOK M KIOHMPOBAHME >KMBOTHBIX. METON TpaHCIUIAaHTAlUU sAaep
KIETOK. Texunonocuu 0300po6nenus, KyJIbMueUpOGaHUs. U MUKPOKIOHANLHO20 DA3ZMHONICEHUs
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasI U I'eHHasi UHXeHepus. VICKyCCTBEHHBIM CUHTE3 T€Ha U KOHCTPYHUPOBAHUE
pexombunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JIocTuKeHUs U TMEPCHEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)XEHEpUH. OKOJOTMYECKHE M H3THYECKHE NpoOJIeMbl TE€HHOU
WHKECHEPUHU.

Menununckue 6notexnonoruu. [loctreHomuas nudposas meguimna. [1I[P-nuarnoctuka.
MeTabo0MHBIN aHaNTN3, TCHOLECHTPUUECKUI aHAIN3 TPOTEOMa YeIOBEKa JIJIsl OLEHKH COCTOSIHUSA
ero 3a0poBbs. Vcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHas Ttepanus paka. 3D-
OvoMH)XeHepust Ais  pa3pabOoTKM  (PyHIaMEHTAJIbHBIX OCHOB MEAMLMHCKUX TEXHOJOIHH,
CO3/IaHUsI KOMIUIEKCHBIX TKaHEH COYeTaHHeM TEXHOJOIHMi TPEXMEPHOro OMONPUHTHHIA U
ckaddonauHra I penieHus 3aa4 nepcoHaTN3UPOBAHHON MEIUIIHBI.

Co3ngaHue BEKTOPHBIX BAaKIHUH C ILEIbl0 OOecrneyeHus KOMOMHHPOBAHHOM 3alUThl OT
Bo30yaureneir OPBU, ycraHoBieHue MOJIEKYISpPHBIX MeXaHu3MOB (pyHkimonupoBanus PHK-
COJIeprKallliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YETIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuuer u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHass nHXKXEeHepUsn», «l eHHas HHXKEHEPU».

JlaGopaTopHas padora «/I3yyeHne 00bEKTOB OMOTEXHOIOTUI».

IIpakTueckas padora «lloayuyeHue MOJIOUYHOKHUCIBIX TPOTYKTOBY.

JKCKypeus «bHoTeXHOIOrus — BayKHeHIIas NpOU3BOAUTENbHAS CUIIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO).

11 KJIACC

Tema 1. 3aposkaeHue u pa3BUTHe 3BOJTIOLMOHHBIX NPeACTABJICHUNH B 0M0JIOTUHI

OpommononHas Teopust Y. Jlapuna. llpennocbuiku BOSHUKHOBEHMS JapBUHU3MA. JKU3HB
Y Hay4Has JaearenbHocTs Y. JlapBuHa.

JBwkymue cuinsl SBomonuM  BuAoB 1o Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pa3sMHOXEHHsI OpPraHM3MOB, HACJIEICTBEHHAs HW3MEHUYMBOCTh, OOppOa 3a CyIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoi Teopun Bommorun (CTD). HeltpanbHas T€OpHs SBOTIOIUH.
CoBpeMeHHast HBOJIOLMOHHAS OHONOTHA. 3HAUCHHE HBOJIOLMOHHON TEOpUH B (HOPMHUPOBAHUH
€CTEeCTBEHHO-HAYYHON KapTUHbBI MUpA.

JdemoHcTpauuu

[optpetsr: Apuctorens, K. Jlunnei, K. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiobe, Y.
Hapsun, C. C. YetBepuxos, U. U. [lImaneraysen, /. Xonaein, /1. K. benses.

Tabnumer u cxembl: «Cuctema sxuBoit mpupoasl (mo K. Jluanaero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «Mexanm3m (opMupoBaHUs TPHUCIIOCOOICHUH Yy pacTeHud u
KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «Haxoaku Y.
Hapsuna», «®Dopmbel 00opbObI 3a cymecTtBoBaHue», «lloponsl romybeit», «MHoroobpasue
KYJIbTYpHBIX (opM KamycTb», «[lopoabl moMamHuX >KMBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX



BugoB (no Y. JlapBuny)», «CxemMa COOTHOIIEHHS IBWXKYIIMX CHJI 3BOJIOLUNY», «OCHOBHBIE
HOJIOKEHUS CUHTETHUECKOM TEOPUU IBOTIOLIMY.

Tema 2. Muxkpo3sBosaonus 4 e€¢ pe3yJbTaTbl

[omymsiust kak sjaeMeHTapHas eauHHUIa 3BodOIUH. COBpEMEHHbBIE METO/bl OLIEHKH
TeHETUYECKOT0 pa3Ho00pas3us U CTPYKTYphI nomynauuii. I3aMeHeHne reHo(oH1a MOMyJIALUT KakK
3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBICHHME. 3aKOH reHeTudeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble (DaKTOphl (ABMIKYLIME CHJIbI) HBOJIONMHM. MyTalMOHHBINH TMpoliecc.
Komb6unatuBHast u3mMeH4YMBOCTh. [lpeild reHoB — ciyuaiiHble HEHaNpaBl€HHbIE W3MEHEHHUS
4acToT aiienei B momymsauusx. Oddext ocHoBaTens. Ipgexm OymviIOUHO20 20PAbILUKA.
CHuoicenue eeHemuuecko2o pazHoobpasus: npuyunsl u cireocmeus. Ilposenenue 3¢ gexma
Opetigha 2cenos 6 OomvwuUx U Marvlx nonyaayusx. Mwurpanuu. M3omsmus mOmyIsiuii:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMojIoruueckas (penpoayKTUBHAS).

EctectBennslit oT60p — Hampapisiommid ¢akrtop 3Bomonud. DOopMbI €CTECTBEHHOTO
oTtOopa: ABMXKYUIMM, CTaOMIM3UPYIOMIMM, paspbiBatouinil (au3pyntuBHbIi). [lonoBoit otGop.
Bo03HUKHOBEHNE U 3BOJIOLUS COLIMATIBHOTO MTOBEACHUS JKUBOTHBIX.

[Iprcnoco0aeHHOCT, OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOIIOLUH. Bo3HHKHOBEHHE
npucnocoO1eHuit y opranu3smMoB. ApoMopdo3sl U uanoaaanranuy. Ilpumeps npucnocoOiaeHni
y opraHu3MoB: Mopdosornueckue, (U3NOIOTHUECKUE, OMOXMMHUYECKUE, TOBEIACHUCCKHE.
OTHOCUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BumooOpazoBaHHe Kak pe3yabTaT MUKPO3BOJIIOLUU.
M3onsmuss — ximroueBoil (akrop BumooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHMSA:
ajutonatpudeckoe (reorpaduyeckoe), CHMMIATPUUecKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumuionan3anus, rudbpuanzanus). JmureabHOCTb HBOIIOIMOHHBIX TPOLIECCOB.

MexaHu3Mbl OPMHUPOBAHUST OHOIOTUIECKOTO pa3HO0Opa3usl.

Ponp 3BOMOLIMOHHOM OuojOrMM B pa3pabOTKE HAy4HBIX METOJOB COXpaHEHUs
O6unopazHooOpazus. MUKPOIBOIIONUS U KOIBOJIOLUS IMAPa3sHUTOB U HMX X035ieB. MeXaHU3MbI
(hopMHUPOBaHHS YCTOWIMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanumn

Ioptpetsr: C. C. UerBepukos, J. Maiip.

Tabnuue! u cxembl: «MyTallmoHHasE U3BMEHYUBOCTHY, «[lonmynsuuoHHas CTpyKTypa BUaa»,
«Cxema TmposiBICHHs 3akoHa Xapau—BaiinOepra», «JIBWKyImmHe CHIBI  SBOJIOIHHY,
«OKOJOTHYEeCKass M30JALMs TOMYJIALUN CceBaHCKOM ¢openn», «l'eorpaduueckas H30IALUSA
JMCTBEHHMIIBI CUOMPCKOM U JIMCTBEHHULBI AaypcKoil», «IlomyssnnoHHbIe BOJIHBI YMCIEHHOCTH
XMITHUKOB U KepTB», «Cxema JeHCTBHA eCTeCTBEHHOro otOopa», «Dopmbl OOpbOBI 3a
CYILIIECTBOBAHUEY, «MHaycTpUaIbHBIN MEJIaHU3M, «Kussbie HCKOIIa€MBbIE»,
«[TokpoBUTENBCTBEHHAsT OKpacka XHMBOTHBIX», «lIpeaymnpexnaromas oOKpacka >KHBOTHBIX),
«Pu3nonoruueckue agantanum», «IIpucrnocoO6IeHHOCTs OPraHu3MOB U €€ OTHOCHUTEIBLHOCTHY,
«Kpurepun Buna», «Bunel-noitHuku», «CTpykTypa BuIa B mnpupoae», «CrnocoObl
BUiooOpa3oBanus», «leorpadpuyeckoe BHIOOOpazoBaHME TPEX BUAOB  JIAHABIILEHY,
«DKOJOTHYECKOE BHJI000pa3oBaHHe BHIOB CHUHUI, «llomummonnsl pacrenuit», «KamyctHo-
peneyHbINA THOPUIT.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, dydesia NTHIl U 3Bepel ¢
IpUMEpaMu pa3iUyYHbIX MPUCIOCOOJIEHUH, Yydesna MTULl U 3Beped pa3HbIX BUAOB, repbapuu
pacTeHuii OJIM3KUX BHIOB, 00pa30BaBIIMXCS PA3JIMUYHBIMU CIIOCOOAMH.

JlaGopaTopHas padora «BrIsBIeHHE N3MEHUYNBOCTH y 0COOEH OJTHOTO BHIa».

Jlabopatopnass padora «lIpucrnocobieHuss OpraHM3MOB W HMX OTHOCUTEJIbHAs
1eJ1eCO00Pa3HOCThY.

JlaGopaTopHas padora «CpaBHeHHE BUJIOB 10 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3sBosonusi 4 e€ pe3yJbTaThl



MeTtoabl u3ydeHust MakpolsBotoluy. [laneonTonornueckue METO bl U3Y4E€HHUS SBOIOIHH.
[lepexonnbie popmbl U GUITOTCHETUYECKUE PSAIBI OPTAHU3MOB.

Bbuoreorpaduueckne meronsl uszydeHust somonuu. CpaBHeHue ¢uopbl u  (ayHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue o61actu 3emian. Bunb-oHIEeMHUKN U PETAKTHIL.

OMOPHOSIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHYECKHE METOJIbl M3Yy4YEeHHUs 3BOJIOIMH.
I'enernueckne MexXaHHW3Mbl 3BOJIOLMU OHTOTE€HE3a U MOSBICHMS SBOJIOIMOHHBIX HOBILECTB.
['omonoruuHele U aHaIOTMYHBIE OpraHbl. PynrMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
reHeTHYeCKue, OHOXMMHUYECKHMe UM  MaTeMaTH4YeCKHe METOJIbl W3YyYeHHsS  HBOJIOILUH.
I'omonornunsie rensl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUS (PHIIOT€HETUYECKUX JEPEBLEB.

XPpOMOCOMHBIE MYTALIMK U 3BOJIIOLINS TEHOMOB.

OO0mue 3akoHOMEpHOCTH (TIpaBWia) JBOMIOUWHU. [Ipumyun  cmeHvl  YHKYuULL.
HeobOpatumocTs 3BOMIONINK. AfanTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIOIIHH.

JdemoHcTpauuu

Ioptpetsr: K. M. bap, A. O. Kosanesckuii, @. Mroiiep, 3. I'ekkensb.

Tabmump! U cxembl: «OUIOTCHETHUECKUN DS JIOMIAIN», «KAPXEONTEPUKC, «3BEpO3yOhIe
smmeps», «Creronedans», «Punnodurer, «CeMeHHBIE MAMOPOTHUKNY, «buoreorpadudeckue
30HBI 3emimny», «/lpeiid koHTHHEHTOB», «PenmukThl», «HavanbHble cTaguu >MOPHOHAILHOTO
pa3BUTUSL  NO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE W  AHAJOTMYHBIE  OPTaHbI»,
«PynumeHnTb», «ATaBU3MBD), «XpOMOCOMHBIE HAa0OpBHI YelOBeKa M IIUMMaH3e», «I maBHBIE
HaIpaBJIEHUs BOJIIOLUNY, «OO0IIME 3aKOHOMEPHOCTH BOJIIOLIUN.

O6opynoBaHue: KOJUIGKIMH, TepOaphH, MYJSKH HCKOMAeMbIX OCTATKOB OpPraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB W aTaBU3MOB, KOJUICKIUU
HaCEKOMBIX.

Tema 4. IIpoucxokaeHue U pa3BuTHE )KU3HU HA 3emMile

HayuHnble rumoTe3pl NpPOMCXOXKIEHUS XU3HU Ha 3emsie. AOUOreHe3 M NaHCHEPMUS.
JloHayuHble TPEICTaBICHHUS O 3apOXKICHUU KXU3HU (KpealuoHHU3M). ['mmore3a MOCTOSIHHOTO
caMo3apoXKIeHUs KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnayutannany, JI. Iactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHSI.

OcHoBHbIE ATanbl HeoOpraHuueckoi sBoonuu. [lnanerapHas (reosoruyeckas) BOIIOLKS.
XuMHUEeCKasi HBOJIONMS. AOHOTCHHBIH CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
Oneir C. Mumnepa u I'. Opu. OOpa3oBanue noiaumepoB u3 MoHomepoB. KoarepBatHas
runote3a A. M. OmapuHa, rumote3a mnepBuyHoro OyiaboHa JIk. XomjelHa, TeHETHYECKas
runoreza I'. Mémnepa. Pubosumer (T. Yek) u rumote3za «mupa PHK» V. T'mnbGepra.
®dopmupoBaHue MeMOpaH U BOSHUKHOBEHHE MPOTOKIETKH.

HUctopus 3emnmum u Meroabl €€ wusydeHus. lckomaemble OpraHM4eCKHE OCTATKH.
l'eoxpononoruss u e€ Meronpl. OtTHOcUTENbHAasE M a0COJIOTHAs  IE€OXPOHOJIOTHS.
['eoxpoHONOrHyecKas mKaua: 30Hbl, 3pbl, HEPHUObI, SITOXH.

HauanpHbie 3Tansl opranndeckoi 3Bosirouud. [logBiaeHre U 3BOJMIOLUS MEPBBIX KIETOK.
Oponmronus Meradoiu3zMa. BosHukHOBeHue mnepBbIX sKocucTeM. CoBpeMeHHbIE MHKpPOOHbBIE
OMOIUIEHKM Kak aHajor mepBbix Ha 3emuie coobmiectB. Ctpomaronutsl. [IpokapuoTsl u
JyKapUOTBHI.

[Ipoucxoxnenue sykapuoT (CUMOMOTreHe3). DBOJIIOIMOHHOE IMPOUCXOXKACHHE BHUPYCOB.
[IpoucxoxkneHne  MHOTOKJIETOYHBIX  OPraHM3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcCHOBHBIE ATallbl 3BOJIONMH BBICIIUX pacTeHnid. OcHOBHBIE apoMop(do3bl pacTeHHI.
Beixong pactenmii Ha cymy. [losiBieHHe CHOpPOBBIX pacTeHMM W 3aBOEBaHME HMMH CYILU.
Cemennbie pactenus. [IpoucxoxkieHre BETKOBBIX PACTEHUH.

OcHoOBHbBIE 3Tallbl 3BOJIIOIMHU KUBOTHOrO MHUpa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIE
KUBOTHBIC. JKW3Hb B BOJIe. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxaenrne aMmpuOuii 1 penTUiIni.



[Ipoucxoxnenne miexkonuTaromux W nruil. [IpuHnun kimodeBoro apomopdosa. OcBoeHue
0eCT03BOHOYHBIMH U MTO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3zButue xxu3HM Ha 3emiie 1O 3paM U Mepuoaam: apxe, MpoTepo30H, maneo30il, Me3030H,
KaitHo30#. OOmIas xapakTepUCTHUKAa KIWMara M TEeOJOTMUeCKHX TporeccoB. l[losBienne wu
paciBeT XapaKTEepHBIX OPTaHU3MOB. YTIIe0Opa3oBaHWE: €ro YCJIOBUS M BIMSHHE HA Ta30BbII
COCTaB aTMOC(epHI.

MaccoBble BBIMHpPaHHUS — SKOJOTMYECKHE KpU3UCHI mpouuioro. IlpuunHbl U cneacTBus
MacCOBBIX BbIMHpaHUil. COBpEMEHHBI SKOJOTHYECKH KpHU3HC, ero ocoOeHHocTH. [Ipobrnema
coxpaHeHMs OuopazHooOpa3us Ha 3emiie.

CoBpemeHHasi cucTeMa opranuyeckoro Mupa. [IpuHIMIBI KiIacCHPHUKAIUH OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[TopTpetsr: ®@. Penu, JI. Cnamnanuanu, JI. ITactep, M. . Meunukos, A. U. Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmumpt u cxembl: «Cxema omnbita @. Peguy, «Cxema ombita JI. TlacTepa mo uzyuenuto
camo3apoxaeHus xu3zHu», «Cxema oneita C. Musiepa, I'. IOpu», «OTansl HeOpraHMYECKOn
sBoonuny, «I'eoxpoHonmornueckas mikana», «HauampHble 3Tambl OPraHUYECKON SBOIOIUNY,
«Cxema oOpa3zoBaHusi JyKapuoT NyTéM cuMOuoreHesa», «CucTeMa >KUBOM MPUPOIBI»,
«Ctpoenne  Bupyca», «ApoMop¢o3bl pacTeHui», «PuHHOPUTB), «OIHOKIETOYHBIE
BOJIOpOCINY, «MHOTOKJIETOUHbIE BOAOpocany», «Mxum», «IlanoporHukn», «l 0m0oceMeHHBbIE
pacteHus’», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUA HKUBOTHOIO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmuey», «KumeunonomoctHeiey, «llnockue uepBu»,
«YeHucTOHOTHEY, «PBIOEI», «3eMHOBOIHEICY, «IIpecMmbIkaromuecs», «IITunp,
«Munekonuraromuey, «Pa3BuTHe KU3HM B apXeHMcKou dpe», «PasBurue KU3HM B
MPOTEPO30MCKON 3pen», «Pa3BuThe KU3HM B MAJICO30MCKOM 3pe», «Pa3BUTHE KHU3HU B
ME3030MCKON 3pe», «Pa3BuTHE KU3HU B KaWHO30MCKOM 3pe», «CoBpeMeHHasi CcUCTEMa
OpPraHUYECKOI0 MUPaY.

O6opynoBanue: TepOapuM pPACTCHUH PaA3IIUMYHBIX OTEJIOB, KOJUICKIIUA HACEKOMBIX,
BJIQXKHBIE IIpenapaTbl >KMBOTHBIX, PAKOBUHBI MOJLIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHX, CKEJIEThI
MO3BOHOYHBIX UBOTHBIX, Yyuye€ja MTULl U 3BEpEH, KOJUICKIIMM OKaMEHEIOCTEH, MOJIE3HBIX
HCKOITAeMBIX, MYJISKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas sgaboparopuas padora «MoaenupoBanue onbiToB Mumnnepa—tOpu 1o
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHNYeCKUX COCIUHEHHI B IEPBUYHOMN aTMOchepe».

JlabopaTtopuasi paGora «l3yuyeHWe W ONUCAHUE HMCKOMAEMBbIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTnyeckas padora «M3yueHue ocoOEHHOCTEN CTPOEHMUS PACTEHUH pa3HbIX
OTZIETIOBY.

IIpakTnyeckas padora «/3yyeHne ocoOEHHOCTEH CTPOCHHS MO3BOHOUHBIX KUBOTHBIXY.

Tema S. IIpoucxoxkaeHue 4yej0BeKa — AaHTPONOreHe3

Pa3zgensl u 3anaun aHTpONONIOruu. MeTo bl aHTPONOJIOTUH.

CraHOBJIEHHE MPEJICTABICHUN O MPOUCXOXKIACHUU 4YeJOBEeKa. PenurunosHbie BO33peHMUS.
CoBpeMeHHbIE HAyYHbBIE TEOPHUHU.

CxoacTBO yenoBeka € KUBOTHBIMH. (CHCTEMaTH4YECKOE IIOJIOKEHUE YeJIOBEKa.
CBuzeTeNbcTBA CXOJACTBA YEJIOBEKAa C IKHUBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHIECKHE,
sMOpuosornyeckue, (HU3N0JIOro-OMOXUMHUECKHe, TMoBefeHueckne. OTaMuMs YenoBeKa OT
KUBOTHBIX. [IpAMOX0KI€HHEe U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOIO
MO3ra U BTOPOW CUTHAJIIBHON CUCTEMBI.

JBwkymue  cunbl  (pakToppl)  aHTpOIOTeHe3a:  OWOJIOTMYECKHE,  COIMAJIbHEBIC.
CooTHolIeHre OMOJIOTHYECKUX U COLUATBHBIX (DaKTOPOB B aHTPOIIOTEHESE.



OcHoOBHbIE CTaJIMM aHTpOIIOTeHe3a. PaHHNe uenoBekooOpasHble 00e3bsiHbI (IIPOKOHCYIIBI)
Y paHHHE TOHTHBI — O0IINe MPEIKH YeTOBEKOOOPa3HBIX 00E3bSH U JIOACH. ABCTPAIONUTEKH —
JIBYHOTME TPEIKU Jroaei. YeloBeK yMelbld, MEepBbIe U3rOTOBJIEHUS OpyAud Tpyna. YenoBek
MPSIMOXOJAIIMI U NEPBBIN BBIXOJ Jtojel 3a mpezensl Adpuku. Yenosek reiaensoeprckuii —
o0yt MpeIoK HeaHIepPTAIbCKOT0 YeJIOBeKa U YeJIOBEKa pa3yMHOro. YesloBek HeaHIepTalbCKUi
KaK BHJ JIIOJEH XOJOJHOro KiMMara. YelloBeK pasyMHBIH COBPEMEHHOTO THUIIA, JEHUCOBCKHN
YeJI0BeK, OCBOCHNE KOHTMHEHTOB 3a npenenamMu Adpuku. [laneorenerrnka u naneoreHoMukKa.

DBOJIIOLIUS COBPEMEHHOTO yelloBeka. EcTecTBEHHBIH OTOOp B MOMYJALMIX YeslOBEKa.
Myrtaunonssiii nponecc u noaumopusm. [lonyasuoHHbIE BOIHBI, Ipeiid) reHOB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJIAUIX COBPEMEHHOT'O YeIIOBEKA.

Uenoseueckue packl. [lonsitue o pace. bosbiiue pacel: eBporneouiHasi (€Bpa3uiickasi),
aBCTpaJIO-HErpouIHAs (PKBATOpHAJIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepUKaHCKast). Bpems u
NyTU pACCEJIeHUs 4YeloBeKa Mo IuaHere. EauHCTBO uenmoBedyeckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3Ma. [IpHCrocOOJIEHHOCTh  YeloBeKa K  pa3HbIM  YCIOBHSAM
OKpyXarolien cpeabl. Biusiaue reorpaduueckoi cpenbl U apeida reHoB Ha MOpPGOJIOTHIO U
(U3NOTIOTHIO YEIOBEKA.

MexaucuurinHapabple MeToAbl B (pu3nueckoid  (OMOJIOTMYECKOM) aHTPOIOJIOTHH.
OBOJIIOLIMOHHASI ~ @HTPONOJIOTHA M MAJCOAHTPONOJIOTHSI  YEJIOBEUYECKUX  HOMYJISALIMMN.
buocoumaneHple  uccieqoBaHMs — NpUpPOAbI  uenoBeka.  MccienoBaHue — KO3BOJIIOLUU
OMOJOrMYECKOr0 U COLUAIBHOIO B YEJIOBEKE.

JdemoHcTpauuu

Iloprpersr: Y. apsun, JI. JIuku, 4. 5. Porunckuii, M. M. I'epacumos.

Tabmumpr u  cxembl: «MeToabl aHTPOMOJIOTHHY», «[ OJIOBHOW MO3T YEIOBEKa,
«YenoBexkooOpa3Hbie 00€3bsiHBD, «CKeneT 4eloBeKa W CKeNeT MMMIaH3e», «PynuMeHTh u
aTaBU3MbI», «JIBHKyIlME€ CHUJIBI aQHTPONOIrEeHe3a», «OBOJIOLUOHHOE JpPEBO YEJIOBEKay,
«ABcTpasionurek», «Henoek ymensiin», «HenoBek npsaMoxoaamuiny, «J[eHUCOBCKHI 4eT0BEK»
«Heanpepranbip», «KpoMaHboHIB», «llpenkn denoBeka», «OTambl 3BOJIIOLUU YEIOBEKA,
«Pacspl yenosekay.

O6opynoBanue: MyJIsDKM OKaMEHEJIOCTEH, MPeIMETOB MaTepUaIbHON KYJIbTYphl MPEIKOB
yenoBeka, penpoaykiuu (pororpaduu) KapTuH ¢ MHQOIOTMYECKUMH M OubIeiickuMu
CIOXKETaMH MPOUCXOXKACHHS YesloBeKa, pororpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKeJIeT YEJIOBEKa, MOJIEIb Yepena 4YejIoBeKa M Yepena IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEeKa U
KHMCTH IIMMIIaH3€, MOJIENIN TOPCA MIPEAKOB YEJIOBEKA.

JlabopaTopnasi padora «M3yueHune OCOOEHHOCTEH CTPOCHHs CKelleTa YeJIOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM.

IIpakTuyeckas padora «l3ydyeHne 3K0JI0rHYECKUX aJalTalliil YeI0BEeKay.

Tema 6. DJkosorusi — Hayka O B3aUMOOTHOLIEHHMSIX OPraHU3MOB U
HAJOPraHU3MEHHBIX CHCTEM € OKpY KaloLen cpeaoi

3apoxaeHue W pasBuTHEe dSKojoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3amaun skosioruu. Csizb
9KOJIOTMHM C APYTUMHU HayKaMH.

Metoapl skonoruu. IloneBbie HaOMIOAEHUSA. DKCIEPUMEHTHl B 3KOJOTHUHU: MPUPOJHBIE U
naboparopubsie. MoenupoBanue B 3KOJOTUU. MOHUTOPUHT OKPY>KaIOLIEH Cpebl: JIOKaIbHBIH,
PETHOHAIBHBIN W II00ATBHBIH.

3HauYeHHE SKOJIOTMYECKUX 3HAHUM U1 YeJOBEKa. JKOJOTMYECKOEe MHUPOBO33PEHHE KAaK
OCHOBa CBA3€il uesoBeuecTBa ¢ MNpuponod. dopMmupoBaHHE 3KOJOTHYECKOH KYJIBTYphl H
9KOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanumn

Ioptpetsl: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, O. I'exkens, A. Tencnu, B. H.
Cykaués.



Tabnuuer u cxemsl: «Pasnensl s3xonorun», «MeToasl 3Konorun», «Cxema MOHUTOPHUHTA
OKPY’KaIOILEH Cpeab».

JlabopatopHasi pabora «/3yueHrne METO0B 3KOJIOTMUECKUX HCCIICIOBAHUMY.

Tema 7. Opranusmsl U cpea 00UTaHUSA

Okonorudyeckre (akropel U 3aKOHOMEpHOCTH uX JeiictBusa. Knaccudukanums
9KOJIOTMUECKUX  (akTopoB: abuoThyeckue, OuoOTHUECKHE, aHTpomnoreHuole. OOmue
3aKOHOMEPHOCTHU JEHCTBUA dKoJornueckux (haktopos. [Ipasuino muanmyma (K. [lnpenrens, 1O.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuoruueckue (axtopsl. CBeT Kak 3kojoruueckuil pakrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TPYIIbl PACTEHUH U MKUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUrHaibHast poJib cBeTa. doTonepruoansm.

Temneparypa kak skonorudeckuil ¢akrop. [leiicTBue TemmnepaTypbl Ha OpPraHU3MBI.
[loiikuoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxxnocts Kak skojoruueckuii ¢akrop. IlpucnocoOnenuss pacteHU K Moaaep KaHUIO
BogHOTO Oanmanca. Kiaccudukammst pacteHuid 10 OTHOIIEHWI0O K Boxe. [IpucmocoOneHus
YKUBOTHBIX K HU3MEHEHHIO BOJHOT'O peXHUMA.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HAa3€MHO-BO3/yIIHAas, MOYBEHHAs, IJyOWHHAas
MO/NOYBEHHAs, BHYTpHOpPraHu3MeHHas. PU3MKO-XMMHUYECKHEe OCOOCHHOCTH Cpell OOWTaHus
opranu3mMoB. [IpucnocoOaeHns opranu3MoB K KH3HH B Pa3HbIX Cpeaax.

buonoruueckue putmel. BHemHne u BHyTpeHHHE pUTMbI. CyTOUYHBIE U TOJANYHBIE PUTMBI.
[Ipucnoco0aeHHOCTH OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. Ilonstie o >xuzHeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHHil: NepeBbsi, KYCTaApHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJIETHHUE TpPAaBBHI.
KuznenHnole QOpPMBI KUBOTHBIX: THAPOOMOHTBI, TE€OOHOHTHI, a’poOHOHTHL. (OcoOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue  Qakropel. Buabpl OHMOTHYECKHMX  B3aUMOJEWUCTBUN:  KOHKYPEHIIMS,
XMIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepamus, MyTyaan3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3amMomeicTBUS — (TONHUYECKHE,
dbopuueckue, padbpuueckne). 3HaueHHEe OMOTHYCCKUX B3aMMOJCHCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MoOB B cpejie ooutanus. [IpuHIUI KOHKYPEHTHOTO UCKITIOUYEHUS.

JdemMoHcTpanuu

Tabnuiel u cxeMbl: «JKkonoruueckue QakTopel», «CBETOBOM CHEKTP», «IKOIOTHUECKUE
I'PYNIbl )KUBOTHBIX 110 OTHOLIEHHIO K CBETY», «TEIIOKPOBHBIE KUBOTHBIEY, «X0JI0IHOKPOBHbIE
KHUBOTHBIEY», «DHU3UOIOTUYECKUE aJanTallud >KUBOTHBIX», «Cpeabl OOMTaHMS OPraHU3MOBY,
«buonornyeckue puTMbl», «OKu3HeHHble GopMbl pacTeHHi», « Ku3HeHHbIe (POPMBI JKUBOTHBIX),
«JKocHucTeEMa MIMPOKOIMCTBEHHOIO Jieca», «IDKOCHUCTEMa XBOMHOro Jiecay, «llemu nurtanusy,
«XunauaectBoy, «llapazutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy.

O6opynoBanue: repbapuu pacTeHU € JKUBOTHBIX, MPUCIOCOOJICHHBIX K BIMSHUIO
pPa3IMYHBIX  JIKOJIOTHYECKUX  (PAKTOpPOB, TepOapuu  CBETOJNIOOUBBIX, TEHETIOOWMBBIX U
TEHEBBIHOCJIMBBIX PACTEHHI, CBETONIOOMBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIHBBIE KOMHATHBIE
pacteHusi, repOapud W KOJUIKIIMH TEIUIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYHMBBIX
pacTeHuii, 4Yydera MNTUL M 3BEpei, repdapuu pacTeHHUl, OTHOCSIIMUXCS K TUrpoduTam,
KcepopuTam, Me30(UTaM, KOMHATHBIE PACTEHHUS MAHHBIX TPYMI, KOJUICKIMH >KUBOTHBIX,
OoOHMTAIOLMX B pa3HbIX cpefax, repO0apuu M KOJUIEKIIMM PACTEHUH M >KMBOTHBIX, 00JIaJaronx
yepTaMyd MPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUM JKHU3HHM, repOapuu Hu
KOJUIGKIIUM PACTEeHUH M JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUIEKLIMHU >KUBOTHBIX,
YUYaCTBYIOIIMX B pa3INYHbIX OMOTHUUECKHUX B3aUMOAECHCTBUSIX.

JlabopaTtopHasi pabora «BpIsBiIeHHE MPUCTIOCOOJICHUI OPTaHU3MOB K BIUSTHHIO CBETaY.

JlaGopaTopHasi padora «BpliBIeHHE TPUCTOCOOTIECHUN OPraHU3MOB K BIHSHUIO
TEMIEPATYPHI».



JlabopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHUW W3 Pa3HBIX MECT
oOUTaHUS.

Tema 8. Iko/10rusi BUI0B M NOMYJIAIMI

DKOJIOTHYECKHE XaPAaKTePUCTUKH Tomyssiiuu. [lomymsiiust kak Ouosiorudeckas cuctema.
Ponbe HeogHOpomHOCTH cpeabl, (U3MUECKUX OaphepoB W OCOOEHHOCTEW OHOJIOTHH BHUIOB B
(hopMUPOBAHUH MPOCTPAHCTBEHHOMN CTPYKTYPHI OnyJisuii. OCHOBHBIE MTOKA3aTEIH MOMYIISIIIUH:
YUCJIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs M IOJIOBas CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKoJiorudecKasi CTpykTypa monyisuuu. OIeHKa YUCICHHOCTH MOMyJSIuu. JlnHaMuka
NonyJsiuuu U €€ peryisauus. buornueckuil noteHuMan nonyaauuu. MoaenupoBaHue TUHAMHUKA
nonynsiuud. Kpussle pocta uuciaeHHocTw mnonynsnud. Kpusbsle BbDKUBaHMS. Perymsius
YUCJICHHOCTH TOMYJANHUA: poyib (PAaKTOPOB, 3aBHUCSIIMX W HE 3aBHCSAIIMX OT TUIOTHOCTH.
DKoJIorH4ecKue cTparerun BusoB (I- u K-ctparerun).

[MonsitTue 00 »dKonormueckoi Humie Buga. Mectoobutanue. MHoOromMepHass MOJAEIb
skonornyeckord HumM Jx.M. Xarunncona. Pa3mepsl skonorndeckoi HumM. lloreHunansHas u
peanu30BaHHAs HUILIU.

Bua kak cucrema nomynsuuil. Apeansl BUAOB. BUIBI M MX JKM3HEHHBIE CTPATETHH.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEJICHUSI M MUTpAMil KUBOTHBIX. buojoruyeckue WHBA3UU
qy>KEPOJIHBIX BHJIOB.

JdemoHcTpauuu

Iloprper: k. M. XaTuynHCOH.

Tabnuipl 1 CXeMbl: «DKOJIOTHIECKNE XapaKTePUCTUKH oMy sy, «IIpocTpancTBenHast
CTpPYKTypa mnonyinsiuuun», «Bo3pacTHble mnupaMuasl nomyssiun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3EMJIM Pa3IMYHBIMH OpraHuzMammuy, «Monenb skomoruueckor Hummu Jx. U.
XaTyuHCOHA.

O6opynoBanue: repOapuu pacTeHHA, KOJJIEKIIUU )KUBOTHBIX.

JlabopaTtopHnasi pa6ora «[IpucrnocoOneHus ceMsiH paCTeHHI K pacCeICHUIOY.

Tema 9. Jkos10rust cood1IECTB. IKOJIOrHYECKHE CUCTEMBI.

CooOmiecTBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBs3u Mexay OpraHU3MaMu B
OuoueHo3se.

OxocuctemMa Kak OTKpeiTas cuctema (A. k. Tencnum). DyHKIMOHAIBHBIE OJOKH
OpPTaHW3MOB B IKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTHI, PEAYIEHTHL. Tpoduyeckue ypoOBHHU.
Tpoduyeckue nenu u cetu. Aduotudeckue 00ku 3kocucteM. [TouBbI U WIIBI B HKOCUCTEMAX.
KpyroBopor BeiecTB 1 NOTOK SHEPTUH B S3KOCUCTEME.

OcHOBHBIE TTOKa3aTeJIM IKOCUCTEMBI. bruomacca u mpoayKIus. DKOJIOTHYECKUE TUPAMUIBI
yucell, 0MoOMacchl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccud. [lepBUUHbIE U BTOPUYHBIE CYKIIECCHUH U UX
OpUYUHBL.  AHTpPOTIOTEHHBbIE BO3ACHCTBUA Ha cykueccud. KimmakcHoe —cOOOIIECTBO.
buopasnoobpasue u mosHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOCUCmeMbl 03ép U pek. DKocucmemvl Mopell U OKeaHos.
Orocucmemvt myHOp, 1€C08, cmeneti, NyCMblHb.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  Arposkocuctema. ArporeHo3. Pazmuuus wmexny
AHTPOIIOI€HHBIMH U PUPOIHBIMU YKOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa u dayHa.
CunaHTponu3auus Tropojackoi (¢ayHbl. buomornueckoe u  XO34HWCTBEHHOE 3HAUYECHUE
arpod’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUN  OpPraHU3MOB B
aKocuctemax. Poab kackaonozo 3¢pgexma u 6ud06-30upukamopos (Kiouesvix 6udos) 8



@yHkyuonuposanuu  skocucmem. llepeHOC SHEpPrUM M  BEIIECTB MEXKIY CMEXKHBIMU
9KOCUCTEMaMH. YCTOMYMBOCTH OpPraHW3MOB, TOMYMSALUUNA U OKOCUCTEM B  YCIOBUAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ICHCTBUH.

Mexanusmbl  68030eticmeus — 3a2psA3HEHUU  PA3HLIX MUNO8 HA  CYOOP2aHU3MEHHOM,
OpP2AHUBMEHHOM, NORYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL 3IKOAOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030elicmeusi. MeTo0I0oTHs MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOMOTEHHBIX IKOCHUCTEM.

JdemoncTpanuu

[Toptper: A. Ix. Tencan.

Tabnuuet u cxeMbl: «CTpykTypa OHOLIEHO3a», «DKOCHUCTEMA HIUPOKOINCTBEHHOTO JIECa,
«JKocucTeMa XBOHHOro Jeca», «DyHKIMOHAIBHBIE TPYIIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemiectTB B dKkocucteme», «llemm mmranms (mactOuiHas, JAETPUTHAS)Y,
«DKoNoruyecKas mupamua yucen, « IKoJoruueckas nupamuaa 6MoMaccel», « IKOJIOrudecKast
nupampia sHeprum», «OO0paszoBanue Oonota», «llepBuuHas cykneccus», «BoccraHoBineHue
Jgeca moclie moxapa», «IDKOocHUCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB U IMOTOK
SHEpruu B arporeHosey, «I[Ipumepsr ypooskocuctem».

O6opynoBanue: repdapul pacTEHU, KOJUICKIIMM HACEKOMBIX, 4Uydesna MTHUIl U 3BEpew,
repOapuu KyIbTYPHBIX U JUKOPACTYIINX PACTEHUN, aKBaAPUYM KaK MOJEINb IKOCHUCTEMBI.

IIpakTnyeckas padora «/3yyenue u onucanue ypoo3KOCHUCTEMBDY.

JlabopaTtopHnasi padora «/3yueHre pazHOOOpa3us MEJIKUX TTOUBCHHBIX WICHHUCTOHOTHX B
Pa3HBIX HIKOCUCTEMAX).

IKCKYypeus «IKCKypcusi B TUIIMYHBIM OHoreorneHos (B AyOpaBy, Oepes3HsK, €IbHUK, Ha
CYXOJOJBHBIN WJIA TIOMMEHHBIH JIYT, 03€p0, 00J0TO)».

IKCKypeHs «IKCKYpCUs B arpOIKOCHCTEMY (Ha MOJIe WU B TEITUYHOE XO31CTBO)».

Tema 10. Buocdepa — riiodasbHast IkocucTEMA

buocdepa — oOmieruianerapHas o6osiouka 3emild, i€ CYHIECTBYET WJIM CYILECTBOBasa
*u3Hb. PazButue npencrasnenuii o Ouochepe B tpynax 2. 3rocca. Yuenue B. . Bepnaackoro o
onocdepe. O6mactu 6mocdeps! u e€ cocras. KuBoe BemecTBo OHocheps! 1 ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUsA Onocdepsl. OcobeHHOCTH Orocdepbl Kak Ti1odambHON
skocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl  Bemects U
OroreoXxuMuUecKe UKLl (yrieposa, a3ora). PUTMuuHOCTh siBIEHUH B Onocdepe.

3oHanbHOCTH Ouochepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHIpA, XBOIHbBIE
jeca, CMEIIaHHbIC U IIMPOKOJIIMCTBEHHBIC JIeCa, CTENH, CAaBAaHHBI, ITyCTHIHH, TPOIIMYECKUE Jieca,
BBICOKOTOPBs. KiuMar, pacTUTENbHBINA 1 KUBOTHBIM MUP OMOMOB CYIITH.

Ctpyktypa ¥ (GYHKIUS JKUBBIX CHCTEM, OIICHKA HX PECYpPCHOTO IMOTEHIHAala |
O6rocepHbIX PYHKITHIA.

JdemoHcTpauuu

Iloptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmumpt u cxemsl: «['eochepst 3emmn», «KpyroopoT azora B npupojae», «Kpyrosopot
yriaepojaa B mpupone», «KpyroBopor kuciopona B mpupojie», «KpyroBopoT BoJbl B IPUPOAEH,
«OcHoBHBIE Omombl cymm», «Knumartudyeckue mosica 3emnu», «TyHmpaw, «Taiiray,
«Cwmemannbiii - nec», «lllupokonucTBeHHbiit secy, «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tpornuueckuii necy.

O6opynoBanue: repOapuu paCTCHUA pa3HbIX OMOMOB, KOJUICKIIMH KHUBOTHBIX.

Tema 11. YestioBek M OKpY:Kamomias cpeaa

DKoJNorHYeckre KpHU3UChl M WX NpuUuMHBL. Bo3jaelicTBue uyenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOW cpeabl. Oxpana
BOJIHBIX pecypcoB. Pazpymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. I3MeHeHue kiumara.

AHTpONIOTEHHOE BO3JCHCTBHE HA pACTUTENbHBIH W JKUBOTHBIA Mup. OxpaHa
PaCTUTEIEHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPHHIUIIBI OXpaHbl PUpoabl. KpacHble KHHTH.



Oco60 oxpansiembie npupoanasie Tepputopun (OOIIT). boranudeckue campl U 300JI0THUECKUE
HapKH.

OcHOBHbBIE IPUHLIMIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA U NMPUPOAbI. PanmoHanbHOE
MIPUPOIONONIB30BaHNE M COXpaHEHHEe OuoJorndeckoro pasHooOpasusi 3emin. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJIOIMYECKHX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €r0 BEPOSATHBIE MTOCIIEACTBHSL.

Pa3BuTHe METOJOB MOHMTOPHUHIA DPAa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemnvle uccredosanus nepexooa K pecypcocbepeearowjeli U KOHKYPEHMOCHOCOOHOU
aHepeemuxe. buonocuuecrkoe pasnoobpasue u douopecypcol. Hayuonanvuvie ungopmayuonHvle
cucmemvl, obecneuusaroujue 00CmMyn K UHGopmMayuu no COCMOSHUIO OMOENbHbIX 6U008 U
akocucmem. OCHOBbL IKOPeadUNUMAYUY IKOCUCTNEM U CNOC0O08 6OPbObL C OUONOBP EHCOCHUAMU.
Pexoncmpykyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JdemoHcTpauuu

Tabmuubl u  cxembl: «3arpsizHeHHEe aTMoc(epb», «3arpsizHEHHEe THIPOCchephD»,
«3arpszHeHue mouBbl», «llapHukoBeii  3ddexkr», «Ocobo oxpaHsemMble MPUPOIHBIE
TeppuTOpUNY, «MOJETHU YIPABIIEMOrO MUPAY.

Ob6opynoBanue: ¢oTtorpadud OXpaHIEMBIX pACTEHUH U KUBOTHBIX KpacHOW KHHUTH
Poccuiickoit denepanuu, KpacHoil KHUTH peruoHa.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBiuBaeT TpeOOBaHMA K pe3yJIbTaTaM OCBOEHHUS OOy4aroIMMUCS
MIPOrpaMM CPEIHEro 00LIEro 00pa30BaHUs: JINYHOCTHBIE, METAIIPEIMETHBIE U TIPEMETHBIE.

B cTpyKType JTUYHOCTHBIX Pe3yJabTATOB OCBOEHUS MPOrpaMMbl 110 OMOJIOIMU BbIAEICHbI
CIIEJYIOIIME  COCTABIISIONIME: OCO3HAHME OOYy4YaloIIMMHUCS  POCCHUHCKOM  TpakJaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOpPa3BUTHUIO, CaMOCTOSITEIbBHOCTH W CaMOOMNPEIEICHHUIO,
Hanuuyue momueayuu K OOY4YEHUIO OHWOJIOTHM, yelenanpagieHHoe paszeumue BHYTPEHHUX
yOeXKIeHUI TUYHOCTH HAa OCHOBE KJIFOUEBBIX HEHHOCTEW W MCTOPHUYECKUX TPAIUIHMA pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, 2OMOBHOCHb U CHOCOOHOCMbL OOYYAIOUIMXCSl PYKOBOJCTBOBAaThCS B
CBOCM  JEATCIBHOCTH  L€HHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, IPUCYIIUMHU  CHCTEME
Ouosornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3ZHAHUA ~ DKOJOTHUECKOW  KYIBTYpHI,
cnocobHocmu cmagums eI U CTPOUTh KU3HEHHBIE IIIAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHMS MPOrPaMMbl [0 OMOJOTHH JTOCTUTAIOTCS B €IMHCTBE
yueOHOW M BOCIUTATEJIBHON NEATENbHOCTU B COOTBETCTBUM C TPAAULMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMHM, UCTOPHYECKHMHU U JTYXOBHO-HPaBCTBEHHBIMU LICHHOCTSIMH, TIPUHSATBIMH B
o0ImiecTBe NpaBWIaMH M HOPMAaMU MOBEACHHS M CIIOCOOCTBYIOT MpOIlecCCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUSI U CaMOPA3BUTHSI, Pa3BUTHUS BHYTPEHHEW MO3UIMH JIMYHOCTH, NATPUOTH3MA U
YB&)KEHUS K 3aKOHY M IPaBOIOPSAKY, YEJIOBEKY Tpylda M CTapUIeMy IOKOJEHHUIO, B3aMMHOIO
YBOKEHHs, OEpeKHOr0  OTHOWIEHHS K  KYJIbTYPHOMY  HAcleOuI0 M TPaIULUAM
MHOTOHalIMOHAJIBHOTO HapoAaa Poccuiickoi denepannn, NpUpOaE U OKPYKAIOIIEH Cpelie.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHsI yueOHOro npeamMera «bronorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEU
MO3ULUEN JIMYHOCTH, CUCTEMOM IICHHOCTHBIX OpPHMEHTAlMi, IIO3UTUBHBIX BHYTPCHHHX
yOeXKIeHUH, COOTBETCTBYIOUIUX TPATUIMOHHBIM IIEHHOCTSM  POCCHHMCKOTO  OOIIEeCTBa,
paciMpeHue >KU3HEHHOI'O OMbITa M OIbITa JESTENIbHOCTH B MPOLIECCE pealn3allid OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATEIILHOMN 1€ATE€IbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHMS:



c(OpPMUPOBAHHOCTh TPAXKJAHCKOM MO3UMLMU  O0ydYaromerocss Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCHICKOT0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX TpaB M OO0SM3aHHOCTEH, YyBakeHHE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH AEATETBHOCTH NPU CO3JaHUU YUeOHBIX MPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENbHBIX 3a/1a4, BHIITOJTHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO IO OTHOIIGHHUIO K SBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME YUYUThIBAaTb B  CBOMX JIEMCTBUAX HEOOXOAMMOCTH  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJCH C Pa3sHBIMU YOEKJICHUSAMHU, KyIbTYPHBIMUA IIEHHOCTSMU U COLUATBHBIM
I0JIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOIO BBIMOJIHEHHSI YUYEOHBIX,
MO3HABATEJIbHBIX W MCCIIEIOBATEIbCKUX 3aJay, YBaXXUTEJIBHOIO OTHOLIEHHUS K MHEHHUIO
OTIITOHEHTOB MPU OOCYXIEHUH CITIOPHBIX BOIMPOCOB OHOJIIOTHYECKOTO COACPIKaHUS;

TOTOBHOCTh K T'YMaHUTApHOMN U BOJOHTEPCKON JESTEIbHOCTH;

2) IaTpMOTHYECKOI0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCUUCKON IPAKIAHCKON UIEHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HAapoJay, YyBCTBa OTBETCTBEHHOCTH Iepes PoanHOM, ropoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOSALLEE MHOIOHALIMOHAILHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJAHOMY HACJIEIUI0 U MaMITHUKaM IPUPOJIBI,
JOCTH>KEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CHOCOOHOCTh OIICHMBATh BKJIAJ| POCCHUMCKHX YUEHBIX B CTAHOBJICHHE W PA3BUTHUE
OMOJI0TUY, TOHUMAaHMsI 3HAaUeHHs OMOJIOTHH B MIO3HAHWU 3aKOHOB MPUPO/IBL, B dKU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHas yoe:KIEHHOCTh, TOTOBHOCTH K CITyEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUE AYXOBHBIX IEHHOCTEW POCCUIICKOTO HAPO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUHYECKOTO MTOBE/ICHUS;

CHOCOOHOCTh OLIGHUBATh CUTYalMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHHE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM pOAMTENSAM, CO3AAHMIO CEMBM Ha OCHOBE
OCO3HAHHOTO MPUHATHSA LIEHHOCTEW CEMENHON >KM3HU B COOTBETCTBUU C TPAJULUSIMH HapOJOB
Poccuu;

4) 3cTEeTUYEeCKOr0 BOCIUTAHMSI:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHHE SMOLIMOHAIBHOTO BO3AEHCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAXEHUIO B PAa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHE HPOSBIATH
KauecTBa TBOPUYECKOU JIMUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHMA  KYJBTYPbl  310POBbS W
IMOLMOHAJIBHOIO 0J1Ar OOy UM S:

MOHMMaHKE U pealn3anus 310poBoro u 0ezomacHoro odpasa *u3HH (340POBOE MUTAHHUE,
coOJIoieHHe TUTHEHUYECKHUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynasipHass (u3MuUecKash aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILIEHHUSI K COOCTBEHHOMY (PU3HUECKOMY U ICUXUUYECKOMY 3/10pPOBBIO;

NMOHMMAaHHME LEHHOCTH TMPAaBWJI WHAMBHAYAJIBHOTO M KOJUIEKTMBHOIO 0€301acHOro
MOBEICHUS B CUTYallUsIX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;



OCO3HAHUE TIOCJICACTBUN W HEMPHUSATHS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS aJIKOTOJS,
HAapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTb K aKTUBHOM JAESATEIBbHOCTH TEXHOJIOTMUECKON U COLMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBIMIOJHSATH — TaKyr
NEATEIIbHOCTB;

HWHTEpEC K pa3iuuHbIM cdepaM MpodecCHOHAIBHON AESITeNbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOp Oynymiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOPa30BaHHMIO U CaMOOOpPA30BaHUIO HA MPOTSIKEHUHM BCEi
KU3HH,

7) IKOJIOTHYECKOr0 BOCTIUTAHMS:

9KOJIOTHUYECKH 11e1ec000pa3Hoe OTHOIICHHUE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYLIECTBOBAHUSI;

TIOBBIIICHHE YPOBHS SKOJOTHMUYECKOW KYJIBTYphI: NMPUOOPETCHHE ONBITa TUIAHUPOBAHHS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN SISl OKPY>KAIOLIEH Cpebl;

OCO3HAHUE TJI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH UCTOJB30BaTh MpUOOpETaeMble MPU U3YUYEHUU OMOJIOTHM 3HAHUS M YMEHUS
MpU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJONOIH30BAHIEM (COOTIOICHHE
MpaBUJl TOBEACHUS B MPUPOJIC, HAINPABICHHBIX HAa COXPAHEHHUE PAaBHOBECHS B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHCTEM, OMOChEpPHI);

AKTUBHOE HEINPUATHE JNCUCTBUM, NMPUHOCAIIMX BpEI OKPYXKAIOIIEH HPUPOJHON CpeEXE,
yMEHHUE MPOTHO3MPOBATH HEOJATONMPHUATHBIE IKOJIOTHYSCKUE TOCTEACTBUS MPEANPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATh HX;

HaJu4he Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYphI, OIbITa
NEATEIbHOCTU  SKOJOTMYECKOW  HAIpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMH B
M03HABATENbHOM, KOMMYHUKATUBHOW M COLMAJIBbHON MpaKTUKE, TOTOBHOCTU K YYacTUIO B
MPAKTUYECKOU IESATETbHOCTH IKOJIOTMYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY ypPOBHIO
pa3BUTUSI HAayKM © OOIICCTBEHHOW TMpPaKTUKH, OCHOBAHHOTO Ha JHAJIOTEe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM M YATATEILCKON KYJIBTYPBI KaK CPEICTBA B3AUMOIECHCTBUS
MEKIy JIFOJIbMH U ITO3HAHUS MUDA;

MOHMMAaHHUEe creuru(UKH OUOJIOTMM KaK HAayKH, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
palMOHATBFHOTO HAYYHOT'O MBIIUICHUSI, CO3/IaHUU LIETTOCTHOTO TPEACTABJICHHS 00 OKPYKaIOIIeM
MHpEe KaK O €JMHCTBE TMPUPOIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MPoOIeM COXpaHEHHUsI IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUYMMOCTH OHOJIOTHH JJIS COBPEMEHHOW ITUBUIIM3AIMH: 00€CTICUCHMS
HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTEH BBIXO/IAa U3 TIIOOATBHBIX
9KOJIOTUYECKHUX MPOOJIeM U 00eCTICUeHHS TIepeXx0/ia K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATBHOMY
WCIIOJIb30BaHUIO MPUPOAHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYCHUH OMOJIOTMYECKUX 3HAHMM B LIEJSAX MOBBIMICHUS OOIIeH
KYJIbTYpbI, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIBHON
IPaMOTHOCTH O0y4aronuxcs, GopMUPYEeMOil MPU U3y4EeHUH OHOJIOTHH;

MMOHUMAHHUE CYIIHOCTU METOJIOB IIO3HAHMS, HUCIIOJIB3YeMBbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTM HCIIOJIB30BAaTh TIOJyyaeMble 3HAHUS [JIs aHajdu3a U OOBSCHEHWS SBICHUI
OKPYKAIOIIET0 MHUpPa M MPOUCXOASAIIUX B HEM W3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHBIE



3aKIIIOYCHUA Ha OCHOBC HAYYHBIX (baKTOB U HUMCIOIIUXCA OAaHHBIX C IMCJIbIO ITOJIYYCHHUA
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITETIBHO HCIOJIBb30BATh OHOJOTMYECKHE 3HAHUS JUIl PEIICHHS
HpO6HCM B pCAJIbHBIX XU3HCHHBIX CUTYyalluAX;

OCO3HAaHHE LIEHHOCTH HAy4YHOU JEATEIBHOCTH, TOTOBHOCTH OCYILECTBIIATH NMPOECKTHYIO U
HCCIEN0BATEIBCKYIO NEATEIILHOCTh HHIANBUNYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
aKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HaHMM MO OHOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIE Pe3yJIbTaThl OCBOSHUS Y4eOHOTO mpeamera «bHOJOTHS» BKIIOYAIOT:
3HauYuMBbIe JUIsI  (OPMHPOBAHUS MHPOBO33PEHHS] OOYYAIOIIMUXCS  MEXKIUCHUIUIMHAPHBIE
(MeXIIpeIMEeTHBIE) O0IIIEHAYYHBIE TIOHATHUS, OTPAXKAIOIIHE 1IeTIOCTHOCTh HAYYHOW KapTUHBI MUPA
U crienuuKy METOJIOB TIO3HAHUS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHSI,
SIBJICHUE, TPOLIeCC, CUCTeMa, HAayudHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeOBaHNe, HaOIIONEeHNE, U3MEPEHUE, HKCIEPUMEHT U JIpyTue); YHHBEpCaJIbHBIE
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYISITUBHBIC), 00CCIEYMBAIOIINE
(dhopMupoBaHre (QyHKIIMOHAIBHON T'PAaMOTHOCTH U COIMANBbHOM KOMIIETEHIIMH OO0YYaroIIuXCs;
CHIOCOOHOCTh o0yJaromuxcs UCTIOJIBb30BATh OCBOCHHBIC MEXTUCIUTUTHHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUS M YHUBEpCaJbHble YyueOHbIe ACHCTBHS B I0O3HABATEIbHOU U
COLIMATTbHON MIPAKTHKE.

B pesynbrare usydeHuss OMOJOTMHM Ha YpPOBHE CpEAHETO OOIIero O0Opa3oBaHUS Y
oOyuaromerocss Oynyr chopMHUpOBaHBI MO3HABATEIbHBIC YHUBEPCAIbHBIE ydeOHbIE NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEpCAIbHbIC Y4YeOHBIC JICWCTBUS, PETYIATUBHBIC YHHUBEpCATbHBIC
y4eOHbIE JICHCTBUS, COBMECTHAS ICATEIBHOCTb.

MeTtanpeamMeTHble pe3yabTaThl OCBOCHHS IMPOTPaMMbI CpPEeIHEro o0Iiero oOpa3oBaHUs
JIOJKHBI OTPaXKaTh:

OBy1ajeHNe YHHBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JOrHYeCKHeE JAeHCTBUS:

CaMOCTOATENFHO (OPMYJIMPOBATh U AKTyaJM3UpOBaTh MNpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHUHM 3HAHUWA TMPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHHUs, Kiaccudukauu, 0000IIEHHUs), pPacKpPhIBATh CMBICI OHOIOTHYECKHX
MOHATHH (BBIIETATH UX XapaKTEepPHbIE MPU3HAKHU, YCTAHABIUBATH CBA3U C IPYTHUMHU MTOHATHIMH);

OTIPEACIIATh IENH NEATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JTOCTIKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEILHOCTHU C MIOCTABICHHBIMH LIETISMU;

WCIIONIb30BaTh OMOJOTHYECKHE TOHITHS sl OObSICHEHHUS (DaKTOB U SIBICHUU KHUBOU
TIPUPOJIBI;

CTPOUTHb JIOTUYECKUE pacCyKAeHHs (MHIYKTUBHbIE, JEIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHpPOBATH
BBIBOJIBI U 3aKJTFOUCHUS;

MIPUMEHSTh CXEMHO-MOJICIbHBIE CPEJCTBA IIJISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIICHUN B M3Y4aeMBIX OMOJIOTMYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYMH Pa3HOTro poja,
BBISIBJICHHBIX B Pa3JIUYHBIX HHPOPMAITMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IUIAH peUICHHs MPOOIEMBI C YUETOM aHAIM3a UMEIOLINXCA MaTepUAIbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBHI B ACSTEIHHOCTh, OICHHBATH COOTBETCTBHE PE3YIHTATOB MEISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;



KOOP/JIMHUPOBATh W BHINOJHATH pPabOTy B YCIOBHUSAX pEAIbHOTO, BHUPTYAIBHOTO U
KOMOHMHUPOBaHHOTO B3aUMOECHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEIOBATEIbCKHE eHCTBHSI:

BJIaJIeTh HaBBIKAMHU Yy4eOHO-MCCIIEIOBATENbCKOM U MPOEKTHON NEeATENbHOCTH, HaBBIKAMHU
paspemenus mpodsieM, CrocOOHOCTBI0 M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METO/IOB
peleHus MPaKTUYECKUX 3ajiay, IPUMEHEHHIO pa3IMYHbIX METOJJOB TO3HAHMS;

UCIOJIb30BaTh PA3JIUYHbIe BUIBI ACSATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMSA, €ro
WHTEPIpETAINY, TTPEOOPa30BAaHUIO M MPUMEHEHHIO B YYEOHBIX CHUTYaIMsX, B TOM YHUCIIE TPU
CO3/1aHUM Y4EOHBIX M COLIMATIbHBIX IPOECKTOB;

(bopMHUpOBATh HAYYHBIA THUIT MBIIIJICHHS, BIAJETh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHATUSIMHU U METOIAMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOM IEATEIBLHOCTH U
KHU3HEHHBIX CUTYaIUIX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBS3W M aKTyaJlM3HpOBAaTh 3a7ady, BBIIBUTATH
TUNOTE3y €€ pelleHHs, HaXOAWTh AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEpPXKICHUIA,
3aaBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHaJIU3UpOBaTh IIOJYYEHHbIE B XOJA€ pELICHHS 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHTYaIIUsIM, OIICHUBATh TIPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh 1IE€JICHANPABICHHBIN MOMCK NEpPEeHOoca CPEeACTB U CHOCOOOB AEHCTBUS B
npodecCHOHANBHYIO Cpeny;

yMETh TEPEHOCHUTh 3HAHWA B TIO3HABATEIBHYID M  MPAKTUYECKYl0  00JacTu
KHU3HEJIEATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTeH;

BBIIBUTaTh HOBBIE WJEH, NpPEIJlaraTb OPUTMHAIBHBIC MOAXOJbl W PELICHUS, CTAaBUTh
poOJIeMBbl U 3a[1a4H, TOIyCKAIOIIUe albTepHATUBHBIE PELICHHUS.

3) pa6ora ¢ nnopmanueii:

OPUEHTUPOBATbCA B PA3JIMYHBIX MCTOUYHUKAX MH(OpMalUM (TEKCTe Yy4eOHOro mnocoows,
HAyYHO-TIOMYJISIPHON JMTEpaType, OMOIOTHYECKUX CIIOBAPSIX U CHPABOYHUKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHaIM3UpOBaTh HHGPOPMALMIO Ppa3IMYHBIX BUIAOB U (opm
MIPEICTABICHHS, KPUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTHUBOPEUHBOCTD;

(¢bopMyIHpOBaTh 3ampOChl M NPUMEHATh PA3IUYHBIE METOABl HPU TIOUCKE M OTOOpe
OMOJIOTHYECKOW HH(pOPMAIIHH, HEOOXOIUMOM JIJIsl BEITIOJIHCHHSI YICOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (GOpMY HpEeACTaBICHHUS OHOJIOTMYECKON
uHpopmanuu (cxemsl, rpaduKy, 1uarpamMmbl, TaOJIUIIbI, PUCYHKH U IPYTroe);

HCIIOJIb30BaTh HAYYHBIN $3BIK B KadecTBE CpeACTBa IMpH paboTe ¢ OMOJOruuecKon
nHpopManuei: TPUMEHITh XUMHUYECKHE, (PU3MUECKUe U MaTeMaTHMYeCKHUEe 3HAKU U CHMBOJIBI,
dbopMynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIIONB30BaTh M MPEoOpPa3oOBBIBATH 3HAKOBO-
CHUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BIaJ€Th HaBbIKAMU PpACIO3HABaHUS M 3alIUThl HMHPOpPMaLuu, HHPOPMALMOHHON
0€30MacCHOCTH JIMYHOCTH.

Ogiajenne yHUBEpPCAJIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSIMM:

1) obmenne:

OCYIIECTBIISITh KOMMYHHUKALIMU BO BCeX c(epax >KM3HU, aKTHBHO YYaCTBOBATH B JHAJIOTE
WIHA JUCKYCCHHU TI0 CYIIECTBY 00CYXJaeMOH TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUSI OTHOCUTENIbHO BBIIIOJHEHUSI MpeiaraeMoil 3aJayd, YYWUTHIBaTh MHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YUACTHUKOB JHAJIOTa WIH JUCKYCCHH);



pacno3HaBaTh HEBepOalbHbIE CpEeACTBA OOILEHHUS, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(PJIUKTHBIX CUTYalUi, YMETh CMAr4aTh KOH(DIUKTH U
BECTU IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOCOOaMM OOIIEHHS U B3aUMOJEHCTBUS, NMOHUMAaThb HaMEPEHUS
JPYTUX JIO/IeH, MPOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (hopme
(hopMyIIHpOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHasl 1eSiITeJIbHOCTD:

MIOHUMAaTh M MCII0JIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBHYaJbHOH pabOThl MpU
peieHnr OGMoJI0rnYeckor mpodIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MTPUMEHEHHS TPYIOBBIX
(hopM B3aMOJEHCTBUS PU peLICHUH yueOHOI 3a1a4u;

BBIOMpPATh TEMATUKYy M METOJIbl COBMECTHBIX IEHCTBUH C y4ETOM OOILIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJ10T0 YJIeHa KOJIIEKTHBA;

MPUHUMATh LEJIH COBMECTHOM JESITENbHOCTH, OPTraHHU30BBIBAaTH M KOOPJIWHUPOBATH
JEUCTBUA MO €€ NOCTMIKEHHIO: COCTAaBJATH IUIAH JEHUCTBHUM, PaCIpPElNesATh POJH € YUETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KaKIOI0 Y4aCTHHKA KOMaHJbl B OOLIUI pe3ysibTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE IMPOEKTHI, OLEHUBATh WJEH C MO3UIMHU HOBHM3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B PA3JIMUYHBIX CUTYalUsX,
MPOSABIISATH TBOPUYECTBO M BOOOpaXKEeHHE, ObITh MHUIIMATHBHBIM.

OgByajeHne yHHMBepPCAJIbHBIMHU PEryJIsiTHBHBIMH ICHCTBUSIMU

1) camoopranu3anms:

UCIOJb30BaTh OMOJOIMYECKUE 3HAaHUS Ul BBIABICHHMS MpoOJeM U MX pEleHHUs B
KHM3HEHHBIX U YUEOHbIX CUTYalLlUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHWUU ILIEJIEBBIE U CMBICJIOBBIE YCTAHOBKU B CBOHMX
JNEUCTBUAX M IIOCTYIKax IO OTHOLICHUIO K JKUBOM IPUPOJE, CBOEMY 3O0POBBIO U 310POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OpMyIUpOBaTH COOCTBEHHbIE 3aJayl B O0Opa30BaTENbHOM JESATEIBHOCTH U
KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIBHO COCTABJIATH IIJIAH PELICHUs MPOOJIEMBI C YUETOM HMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM;

paciupATh paMK1 y4eOHOr0 IpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apIryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

crocoO0CTBOBATh (DOPMUPOBAHHIO U MPOSIBICHUIO HIMPOKON IPYIUIMH B Pa3HBIX 00JaCTIX
3HaHUi, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHTb KOPPEKTUBBI B ACSTECIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEIAM;

BJIa/I€Th HAaBbIKAMHU IO3HABATENbHON pe(IeKCHH KaK OCO3HAHUS COBEPILIAEMBIX JIeHCTBUI
Y MBICIMTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, HCIIOIB30BATh MPUEMBI pediekcun
JUTSL OLIGHKU CUTYalluH, BEIOOpa BEPHOTO PEILICHHS,

YMETb OLICHUBATbh PUCKU U CBOEBPEMEHHO NIPUHUMATD PEILIECHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHMBBI U apI'yMEHTBI JPYTUX IIPU aHAIM3€E PE3YJIbTaTOB I€ATEIbHOCTH;

3) npuHsATHE ceds U APYTrUX:



MIPUHUMATD €051, MIOHUMAas CBOM HEJJOCTATKH U JOCTOMHCTBA;

IIPUHUMATH MOTUBBI U ApT'yMEHTBI APYIUX [IPU aHATIU3€ PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABATh CBOE MIPABO U MPABO JIPYTUX Ha OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYrOro YeJIoBeKa.

HNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHbie pe3ynabTaThl OCBOEHUS cojepkaHusi ydeOHoro npeamera «buonorus» Ha
yri1yOJIEHHOM YpOBHE OpPMEHTHPOBAHBI Ha oOecnieueHue NpouiIbHOro o0ydeHus 00yJaronxcs
Oouonorun. OHM BKIIOYAIOT: crenupuyeckue il OUOJIOTMH Hay4yHble 3HAHUS, YMEHUS MU
CrocoObl JEHCTBUM 1O OCBOCHUIO, HWHTEPHpPETAlMK W TpeoOpa3oBaHUIO0 3HAHWUW, BHJIBI
JEeSITEIbHOCTH MO IMOJYYEHHIO HOBBIX 3HAHUU M UX NMPUMEHEHUIO B PA3IMYHBIX y4eOHBIX, a
TaK)K€ B PEaJIbHBIX )KMU3HEHHbIX CUTyalusax. [IpeameTHble pe3yabTaThl NPEICTaBIEHbI 110 F0JlaM
N3Y4YCHHUS.

[IpenmeTHble pe3ynapTaThl OCBOEHMs YydeOHoro mpenmera «buonorus» B 10 Knacce
JTOJI’KHBI OTPaKaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MeCTe U POJIU OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHUPOBAHUN €CTECTBEHHO-HAYYHOH KapTUHBI MHpa, B TIO3HAHUM 3aKOHOB MPUPOIBI H
peleHny podJIeM paliOHAILHOTO IPUPOOIOIb30BaAHUS, O BKIIA/l€ POCCUMCKUX U 3apyOeKHBIX
y4E€HBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
OuoJIornYeckre TEPMHHBI U IMOHATUS (KHU3Hb, KIIETKA, OPraHU3M, MeTaboJIM3M, IOMEeocTas,
CaMOpETyJIALUs, CAMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTh, U3MEHUMBOCTh, POCT U pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopuss T. IlIBanna, M. Illneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTu T. Moprana), yuenus (H. M. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX PAcTE€HHi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEepPBOrO MOKOJIEHUS, PaCIIEIUIEHUs, YUCTOTHI FaMeT, He3aBUCUMOT0 HacienoBanus I'. Menzaens,
TOMOJIOTHYECKUX PSJI0B B HacjieICTBEHHOM wu3aMeHunBoctu H. M. BasuiioBa), mpuHUMIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMHU HAYYHOT'O MO3HAHHUS, UCIOJB3YEMbIX B OMOJIOTrHYECKHX
HCCIIEZIOBAaHUSX )KUBBIX 00OBEKTOB (OMMCaHUE, U3MEPEHUE, HAOIIOICHUE, SKCIIEPUMEHT);

YMEHME BBLICIATh CYLUIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HuCle OaKTepuid, rpuOOB, PACTCHUH,
KUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPraHOB U CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KHU3HEACSITENbHOCTH, MPOTEKAIOIMUX B OpPraHW3Max pacTeHUH, >KUBOTHBIX U
4esioBeKa, OMOJIOTHUECKUX MPOLECCOB: 0OMEHa BelecTB (MeTaboIu3M), MPEBPALEHUsT SHEPTHH,
Opo>keHHsI, aBTOTPO(HOr0 M reTepoTpoHOr0 TUIOB NMUTAHMA, (POTOCHMHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, OCTIMOPHUOHAIBHOIO Pa3BUTHSI, Pa3MHOXKEHUS,
WH/IMBU/YalbHOTO DPa3BUTUs OpraHu3Ma (OHTOr€He3a), B3aMMOJIEHCTBHS TEHOB, reTepo3Hca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHUE YCTaHaBIMBAaTh B3aUMOCBS3M MEXIY OPraHOMJAMM KIETKM M HUX (DYHKIUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKIHUSAMH, MEXKAY OpraHaMHi M CUCTEMaMU OPTaHOB Y
pacTeHuil, >KMBOTHBIX M 4YeJOBeKa M HMX (YHKUUSAMH, MEXKIY CHUCTEMaMHd OpPraHOB U UX
(GyHKUMSAMHE, MEXIYy 3TalaMd OOMEHa BEIECTB, JTallaMU KJIETOYHOIO IMKJIA M KU3HEHHBIX
IUKJIOB OPraHU3MOB, OJTalaMH ASMOPHOHAIBHOTO pPAa3BUTHA, TEHOTUIIOM M  (PEHOTHIIOM,
(dbenotunom u paxTopamu cpeipl OOUTaHUS;

YMEHHE BBIABIIATH OTIIMYUTENBbHBIE NMPU3HAKHU JKUBBIX CHUCTEM, B TOM 4YHCIE PaCTCHHM,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE APTYMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUJISl JOKA3aTEJIbCTBA POACTBA OPTaHU3MOB PA3HBIX CUCTEMAaTUYECKUX I'PYTIIL;



yMEHHUE pelaTh OWOJOTHYECKHE 3aJadd, BBIIBIATH PUYUHHO-CIICJCTBEHHBIC CBSI3H
MEXIY HCCIEIyeMbIMU OHOJOTHYECKHUMH TpOIleCCaMH M SIBICHHUSMH, JelaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHUH TMOJIYYEHHBIX PE3y/IbTaTOB;

YMEHHE BBINOJHATh Ja0OpaTOpHbIE W MPAaKTUYECKHE padoThl, cOONII0IATh NpaBUia MpH
paboTe ¢ yueOHbIM U 1abOopaTOpHBIM 000PYIOBAHUEM;

YMEHHUE BBIIIBUTATh THUIOTE3bI, TPOBEPATh X OSKCIEPHUMEHTAIBHBIMH CpPEJICTBAMH,
dhopMynupys Leib UCCIeA0BaHUS, aHAIM3UPOBATD MOJIYY€HHbIE PE3YNIbTAThl U JeJ1aTh BBIBOIBI,

YMEHHE y4acTBOBaTh B YyueOHO-HMCCJENOBATENbCKON paboTe Mo OMOJIOTHH, 3KOJOTUU U
MeIWIIMHE, TIPOBOAMMOI Ha 0a3e INKOJBHBIX HAYYHBIX OOMIECTB, W IyOJIMYHO IMPEACTABIATH
MIOJIy4YEHHBIE PE3YJbTaThl HA YYCHUUECKUX KOH(EPEHIIHSIX;

YMEHHUE OLIEHUBATh DJTHUYECKHE AaCHEKThl COBPEMEHHBIX WCCIIEIOBaHUH B 00JacTu
OWoyorTMu W MeIWIUHBI (KJIOHUPOBaHHME, WCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIPaBICHHOE
M3MEHEHHE T€HOMA U CO3[JaHUe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BHIOOP Oyay1el mpoheccHoHaIbHON AEITEIHHOCTH B
o0acTé OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03SMCTBA, MMAIIEBON
MPOMBIIIICHHOCTH, YIIyOJATh TO3HABAaTENbHBIA HMHTEPEC, HAIMPABICHHBI HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIONIEH mpodeccun W TPOJOJDKEHHE OMOJIOTHYECKOro o0pa3oBaHUs B
OpraHHu3aIUsaX CPeIHEro Mpo(heccnoHaIbHOTO U BBICIIET0 00pa30BaHusl.

[IpenmetHsle pe3ynabTaThl OCBOGHMs YydeOHoOro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHUpA, B IO3HAHUM 3aKOHOB
MPHUPOJBI U PEIICHUH DKOJOTHYECKUX MPOOJIEeM YeoBeYeCTBa, a TaKKe B PEIICHUH BOIPOCOB
paIMoOHATBHOTO TPHUPOIONONIL30BaHUS, U B (OPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K
MpHUpOJIe, OOIIECTBY, YEIIOBEKY, O BKJIAJle¢ POCCUUCKUX M 3apyOCIKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTUH;

YMEHHUE BJaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpEICNICHUS U
MMOHWMAaHKWE CYITHOCTH OCHOBOTIOJNATAIOMIUX OWOJIOTHYECKAX TEPMHHOB M TOHATHHA (BUI,
aKocuctema, Ouocdepa), Ouonormdyeckue Tteopuu (dBomonMOHHAs Teopus Y. JlapBuHa,
CUHTeTHYECKass Teopus sBomtonuu), ydeHus (A. H. CeseproBa — 0 myTsSX M HampaBiIeHHSIX
sBomtonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETHUECKOTO paBHOBecus Jx. Xapau
n B. BaiinOGepra, 3apoasimeBoro cxoactBa K. M. bapa), npaBuna (Muaumyma lO. JIubOuxa,
HKOJIOTUYECKOI MUpaMUIbl SJHEPTUuM), TuIote3bl (runoresza «vupa PHK» V. 'unbepra);

YMEHHME BIIaJeTh OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHMS, HCIOIb3yEMbIMH B
OMOJIOTHYECKUX HCCIICOBAaHUAX JKUBBIX OOBEKTOB M H3KOCHUCTEM (OMHMCaHUE, H3MEpEHHE,
HAOJI0ZICHNE, YKCIIEPUMEHT), CIIOCO0AaMH BBISBJICHHS M OLIEHKHA aHTPONOTCHHBIX W3MEHEHHU B
MIPUPOJIE;

YMEHHUE BBIICTATh CYUIECTBEHHBIC INPU3HAKU: BHJOB, OHMOTEOIICHO30B, IKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOLIETO, IBWIKYIIET0O M Pa3pbhIBAIOIIETO €CTECTBEHHOTO OTOOopa,
aJTONAaTPUUECKOr0 M CUMIATPUUYECKOT0 BUA000pa30BaHUs, BIUSHUS JIBIXKYIIUX CHJI 3BOJTIOIUU
Ha reHO(OH[ MOMYJISLUHU, TPUCTOCOOICHHOCTH OPraHU3MOB K Cpejie OOMTaHus, YepelOBaHHs
HaNpaBJICHUHN DBOJIOINN, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBA3M MEXAY IMPOLIECCAMU SBOJIONUH, ABIXKYIIUMU
CHJIaMH aHTPOTIOT€HE3a, KOMIIOHEHTaMH PAa3JIMYHBIX IKOCHUCTEM W TPHUCTIOCOOJICHUSIMH K HUM
OpTraHU3MOB;

YMEHUE BBISBIIATh OTIMYUTENbHBIE TPU3HAKH )KUBBIX CUCTEM, NPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, a0MOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB IKOCHUCTEM, B3aMMOCBS3CH
OpPraHU3MOB B COOOIIECTBAX, aHTPOIIOT€HHBIX U3MEHEHHUH B YKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE UCIOJb30BATh COOTBETCTBYIOIINE apryMEHThI, OMOJOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY Ul JIOKa3aTeIbCTBA POJICTBA OPraHWU3MOB pa3HBIX CHCTEMATHYECKHX TPYIII,



B3aMMOCBSI3U OpPraHU3MOB M CpeJbl OOMTaHUS, €JUHCTBA YEIOBEYECKHX pac, HEOOXOIUMOCTU
COXpaHEHHMsI MHOTOOOpa3us BHJOB M SKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHHUS HPUPOABI U
4eJI0BEYECTBA;

yMEHHE peniatb OWOJIOTMYECKHE 3aJaud, BBISBIATH MPUUYMHHO-CIEICTBEHHBIE CBS3H
MEXJy HCCIeIyeMbIMH OMOJIOTHYECKMMHU MpOIECCaMU U SIBICHUSIMH, JelaTb BBIBOJABI H
MIPOrHO3bI HA OCHOBAHUHU MOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATh Ja0OpaTOpHBIE M NMpaKTHYECKue paboThl, COONMIOAaTh MpaBuia MpU
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CpPEACTBAMU,
(bopMynMpys Lesb UCCIEA0BaHMS, aHATU3UPOBATh OJIYUYESHHBIE PE3Y/IbTaThl U JIE1aTh BHIBO/IbI,

YMEHHE y4acTBOBaTh B Y4eOHO-HMCCIENOBATENbCKON paboTe Mo OMOJIOTHH, KOJOTUU U
MEJUIMHE, TMPOBOJAMMOI Ha 0a3e MIKOJIbHBIX HAyYHBIX OOILIECTB, W MYOJUYHO MPEACTABIATH
MIOJTy4EeHHBIE PE3Yy/IbTAaThl HA YUYEHUYECKUX KOH(EPEHLUX;

YMEHHME OLICHMBATh THMIOTE3bl U TEOPUHM O IPOUCXOXKACHUU >KU3HHM, 4YEJIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOcO0ax MpeAOTBpAllleHUs INI0OaIbHBIX
W3MEHeHul B onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BRIOOP Oyayiel mpodecCcuoHaaIbHOM NEeITeTbHOCTH B
obmactu  OMOJOTMM, SKOJOTMH, IPHUPOJOIOJIB30BaHMS, MEIULUHBI, OHOTEXHOJOTHH,
NICUXOJIOTUH, BETEPUHAPUH, CEIICKOTO XO3AWCTBAa, MHUILEBOW MPOMBIIUICHHOCTH, YIIyONsTh
MO3HABATEIbHBII HMHTEpPEC, HANpPaBJIEHHBI Ha OCO3HAaHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccu M HPOAOIDKEHHE OHOJOrMYecKoro oOpa3oBaHMs B OpraHM3alUsAX CpPEJHEro
po(hecCHOHAIBHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo 4acoB
Ne i/ HaumeHoBaHue pa3iesioB U TeM NPOrPamMMbl Beero Kontpoabnble  IpakTnueckne duaekTponnbie (undpoBbie)
padoThI pPadoThI o0pa3oBaTebHbIE PeCYpPChl
1 buonorus xak Hayka 1
2 JKuBble cuCcTeMBI U X U3yYEHUE 2
3 buonorust kineTku 2 0.5
4 XuMudeckasi OpraHu3aIus KIeTKH 7
5 Crtpoenue u GyHKITUU KIETKH 6
5 OOMeEH BeIIEeCTB ¥ MPEBPAICHUE YHEPTHH B 5 1
KIJICTKE bubmuorexa [IOK
7 Hacnencteennas undopmaus u peanuzanus eé 5 05 Ettttpslll /S mche(;j(jf-o-rw 17413368
B KJIETKE Nttp.//Senool-
JKW3HEHHBIN ITUKIT KICTKH 3 1 collectio_n.edu.ru/).
http://ebio.ru/
Crpoenue U pyHKIMHA OPraHU3MOB 10 15 http://bio.1september.ru/urok/
10 Pa3MHOkeHHE ¥ pa3BUTHE OPTraHU3MOB 5 15 http://djvu-inf.narod.ru/
1 ['eHeTHKa — HayKa O HACJIEICTBCHHOCTH U 5 05 http://biology.ru/index.php
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 5 0,5
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 5 1
14 I'eneTnka yenoBeka 1 0.5
15 Cenexuusi OpraHu3MoB 2 1
16 buotexHonorus u cuHTeTUYECKasE OMOJIOTHS 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 64 0 12,5



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

11 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

KosunuyecTBo 4acoB

DJIeKTpoHHbIe (LU (POBbHIE)

Ne /ot Kontpoabubie  IlpakTuuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTsI padoThbI

1 3aposk[IeHUE ¥ Pa3BUTHE YBOJIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTHU
MukposBoonus 1 €€ pe3yabTaThl 14 2
MaxkposBoroIus 1 e€ pe3yabTaThl 6

4 [TpoucxoxaeHne U pa3BUTHE KU3HA Ha 15 15
3emie ' bubmuorexa [IOK

5 IIpoucxoxaeHue 4enoBexa — 10 1 Ettttps:////mhedsi)o.ru/7f4l3368

p://sCNno0l-
aHTPOIOreHe3
i collection.edu.ru/).
DKOJIOTUsI — HayKa O B3aUMOOTHOIICHHSIX htto:/ebio ru/
p: :

6 OpPraHU3MOB U HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5 http://bio.1september.ru/urok/
© OKPYKaiOTcH cpeaoHt http://djvu-inf.narod.ru/

7 Opranu3Mebl U cpesia OOUTaHH 9 1.5 http://biology.ru/index.php

8 DKOJIOTHS BUJOB M OIS 9 0.5

9 DKosorust coolIIecTB. DKOJIOTHIECKUE 12 05
CUCTEMBI

10 buocdepa — rmodanbHas skocucTema

11 UYenoBek u OKpyKaronas cpena

OBIIEE KOJIMYECTBO YACOB I10
- 102 0 7.5

I[TPOTPAMME



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

IHOYPOYHOE IINTAHUPOBAHME

10 KJIACC
KoanuyecTBO 4acoB
Ne Jara
Tema Ypoka KOHTpOJILHbIe HpaKaneCKHe 3.]IeKTp0HHI)Ie uu(])pom)le
n/n Bcero H3Yy4eHMs
paﬁoT],] paﬁDTbI 06p33OBaTeJIbeIe PECYPCHI
1 buonorus kak KOMIJIEKCHasl HAyKa U 1
KaK 9acTh COBPEMEHHOT'O 00IIEeCTBa
2 JKuBBIE CHCTEMEBI U UX CBOMCTBA 1
3 YpoBHEBas OpraHu3aIus KUBbIX 1
CHCTEM butmmoreka [IOK
" https://m.edso0.ru/7f413368
CTOPUS OTKPBITHS U U3YICHHS
4 1 http://school-
kietku. Kierounas teopus -
M ™ " collection.edu.ru/).
€TObI MOJIEKYJISIDHON U KIETOYHOM ;
5 a - yiIp p http://ebio.ru/
nonoruu. [Ipaktuueckast padota )
- P p . http://bio.1september.ru/urok/
«M3yuenne METOOB KJIETOYHOMN .
5 5 v ( g o 1 0.5 http://djvu-inf.narod.ru/
HOJIOruH (XpoMaTorpadus, . .
p p http://biology.ru/index.php
anexkTpodopes, AuddepeHnnaILHoe
nentpudyruposanue, [TL[P)»
XUMHYECKHUH COCTaB KIIETKH.
6 MuHepanbHbIe BEIECTBA KIETKH, UX 1
Ouosiornyeckas poib
OpraanuecKkue BEnecTBa KISTKH —
oenku. CBoMCTBa, KJIacCHU(pUKALIAS U
7 ¢dbynkumu 6enkoB. JlaboparopHas 1 0.5
pabora «O0Hapy)xeHue OEITKOB C
MTOMOIIBI0 KAYECTBEHHBIX PEAKIIUI)»
8 OpraanuecKkue BEnecTBa KISTKH — 1
YTJICBO/IBI.
9 Oprannueckue BEnIecTBa KICTKH — 1



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

JIMITNU A BI

10

Hyxnennossie kucnotsl. JJHK n PHK.
JIaGopatopHas pabora «MccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

0.5

11

Crpoenue u ynkiun ATO. pyrue
nykieozuarpudocdarsr (HTD)

12

Cexsenuponanue JTHK. Metosbl
T€HOMUKHU, TPAHCKPUTITOMHUKH,
IIPOTEOMUKHU. MeTObl CTPYKTYpPHOH
OHoJI0run

13

Tunsl kietok. [IpokapuoTuyeckas
KJIETKa

14

CrtpoeHue 3yKapuOTHYECKON KIETKH.
[Ipaktuyeckas padora «M3yuenue
CBOMCTB KJIETOUHOI MeMOpaHbI».
[ToBepXHOCTHBIN anmapaT KJIETKU

0.5

15

OnHOMEMOpaHHbIE OPraHOM bl KIIETKH.

[Ipaktuyeckas padora «M3yuenue
JBUKCHMS LINTOIIA3MBbI B
PACTUTEIIBHBIX KJIETKaX»

0.5

16

[TosryaBTOHOMHBIE OPraHOM Bl KJIETKH:
MUTOXOHJIPUH, TIACTUIBI.
JlaboparopHas pabota «MccnenoBanue
MJ1a3MOJIU3a U JeIIa3MoIn3a B
PACTUTENBHBIX KIETKaX»

0.5

17

HemeMOpaHHBIE OPTaHOHIBI KJIETKH.
Crpoenue u QyHKIUH A1pa

18

CpaBHuTeNbHAs XapaKTePUCTHKA
KJIETOK 3yKapHoT. JJabopaTopHas

0.5

bubnunorexa LIOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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pabota «3yueHue cTpoeHHs KIETOK
Pa3TUYHBIX OPTraHU3MOBY

19

AccuMMIALNA U JUCCUMIIISALINS — JBE
CTOpPOHBI MeTabonu3ma. Tunsl oOMeHa
BemiectB. JlabopaTopHast pabota
«M3ydeHne KaTaIuTUIECKOU
aKTUBHOCTH (DepMEHTOB (Ha IpuMepe
aMUJIa3bl WK KaTala3bl)»

0.5

20

DepMEHTAaTUBHBIN XapaKTep peaklui
KJIETOYHOTO MeTa0oIU3Ma.
JIaGopatopHas pabota «/3y4yeHue
(epMEHTaTUBHOTO paCIIEeIICHUS
NEPOKCHU/Ia BOJIOPOJA B PACTUTENbHBIX
Y J)KUBOTHBIX KJIeTKax». bemku-
aKTHUBATOPbI U OEITKU-UHTHOUTOPHI

0.5

21

ABTOTpOGHBIN THIT OOMEHA BELIECTB.
doTtocuHTE3. XEMOCHUHTES.
JlaGopaTtopHas pabota «CpaBHEHUE
MpoLECCOB (POTOCUHTE3A U
XEMOCHHTE3a»

0.5

22

AnHa’poOHbBIE OpraHu3Mbl. Buabl
opoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOXKECHUS 1
JIBIXAHUS)

23

AdpoOHBIE OpraHU3MBbl. DTarbl
SHEpPreTUYecKoro ooMeHa. DHeprus
MEMOpaHHOI'0 IPaJHEeHTa IPOTOHOB.
Cunre3z AT®: pabora IpOTOHHOM
AT®-cuHTa3b1

24

Peakium MaTpu4HOro CHHTE3A.
TpaHcKpuIIUsI — MAaTPUYHBIA CUHTE3

bu6mmorexa LIOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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PHK

25

Tpancnsuus u e€ stanbl. KogupoBanue
aMUHOKHCIIOT. Posib pubocom B
OnocuHTese OeJKa

26

Opranu3zanys reHoMa y IpoKapuoT 1
JyKapuoT. MOJIEKYIIIpHBIE MEXaHU3MBbI
JKCIPECCUU F€HOB Y DYKapHOT

27

Bupycsl — BHeKsIeTOUHbIE (POPMBI
KHM3HH U O0JIUTaTHBIC TTAPA3UTHI.
[paktuyeckas padora «Co3naHue
MOZEeNnu BUpyca». BupycHbie
3a00JeBaHNs YEJIOBEKA, )KUBOTHBIX,
pacteHui

0.5

28

Hanorexuomoruu B OMOJIOTUN U
MEIULINHE

29

Ku3HEeHHbIN HUKA KIeTKU. MaTpuuHbIi
cuate3 JIHK

30

Xpomocomsl. JlabopatopHasi paboTa
«3yueHne XxpoMOCOM Ha TOTOBBIX
MUKpompemnaparaxy. JleJeHue KiIeTku
— MUTO3

0.5

31

Tunesl kiietok. Kapuokunes u
nuTokuHe3. JlabopaTopHas pabora
«HaOnronenre MuTO3a B KIETKaX
KOHYHKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHUKpOIIpenapaTax)»

0.5

32

PCFy.]'IS[III/Iﬂ JKN3HCHHOTI'O ITMKJIa KJICTOK.
OpraHusMm Kak €IMHOE LIEJI0€

33

Txanu pacrenuid. JlabopaTopHas
pabota «/3ydyeHue TKaHel pacTeHUI»

0.5

bubnunorexa LIOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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34

35

TKaHM )KUBOTHBIX U 4EJIOBEKA.
JIaGopatopHas pabota «/3y4yeHue
TKaHel )KUBOTHBIX»

Oprassl. CHcTeMBI OPTraHOB.
JlabopaTtopHas pabota «3yuenue
OpraHOB I[BETKOBOI'O PACTEHUS

0.5

0.5

36

Omnopa Tena opranu3moB. JIBuxeHue
OpraHU3MOB.

37

[Intanune opranusmos. IIlutanue
[TI03BOHOYHBIX )KMBOTHBIX.
[InmeBapuTenbHas CUCTEMA YEJIOBEKa

38

Jlprxanue opranu3moB. JlpixaHnue
MMO3BOHOYHBIX KUBOTHBIX U YeJIOBEKa

39

TpaHcnopT BeliecTB y OpraHu3MOB.
KpoBeHOocHas cuctema o3BOHOUHBIX
KHMBOTHBIX U UEJIOBEKA

40

Beienenue y opraHu3moB. 3ammra y
opranusmoB. IMMyHHast cucteMa
4eJIoBEKa

41

Pa3znpaxuMocTs 1 perynanus y
opranu3moB. ['ymopanbHast perymsus
Y SHIOKPUHHAS CUCTEMA KUBOTHBIX U
YyeJioBeKa

42

@OopMBbI pa3MHOXKEHHS] OPraHU3MOB.
[TonoBoe pazmHoxxeHue. Meiio3

43

I'ametorenes. OGpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas
pabora «/3ydeHne CTpOSHHS OJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIpEIapaTaxy

0.5

44

NunuBunyanpHOE pa3BUTHE

bubmuorexa [IOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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45

OpraHM3MOB — OHTOI'€HE3. 3aKJaJKa
OPraHOB U TKaHEW U3 3apO/IbIIIEBBIX
JINCTKOB

Poctun Pa3BUTHUEC )XKUBOTHBIX.
JlabopaTtopHas pabota «BrisiBneHue
MIPU3HAKOB CXOJCTBA 3aPO/IBIIICH
MMO3BOHOYHBIX KUBOTHBIX)

0.5

46

PazmHoOXeHUE U pa3BUTHE pACTCHUM.
JlabopaTtopHas pabota «CTpoeHue
OpraHOB Pa3MHOXKEHUS BBICIINX
pacTeHUID)

0.5

47

I/ICTOpI/ISI CTAaHOBJICHUA U PA3BUTHUA
I'CHCTUKH KaK HayKH. OcHOBHBIE
TIOHATHUA U CUMBOJIBI TCHCTHKH.

JIaGopatopHas pabota «/Ipozoduia kak
O00BEKT FeHETUYECKUX UCCIIEIOBAHUI

0.5

48

3aKOHOMEPHOCTH HACJIEIOBAHUS
MPU3HAKOB. MOHOTHOpUTHOE
ckpeuBanue. [IpakTuueckas pabora
"N3y4yeHue pe3ysbpTaToB
MOHOTHOPUAHOTO CKpPEIIUBAHUS Y
npo30¢uis"

0.5

49

[uTomornyeckre OCHOBBI
MOHOTHOPUIHOTO CKPEIIUBAHHUS.
AHanu3UpylolIee CKPELMBaHHE.
Henonnoe nomunupoBanue

50

JlurubpuHoe CKpeluBaHue.
[MpakTudeckas padbora «3yuenue
pe3yabTaTOB JUTHOPUIHOTO
CKpEIIUBAaHUSA Y IPO30(DUITBD»

0.5

bubnunorexa LIOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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51

52

[IuTonormyeckre OCHOBBI
JTUTHOPHUIHOTO CKPEIUBAHUS.

CHCHJ’ICHHOG HacCJICAOBAHUC IIPU3HAKOB

XpOMOCOMHasI TEOpUS
HACJIEZICTBEHHOCTU

53

I'eneTnka mona. I'eHOTHIT KAk
meaocTHas cucrema [ 'eHeTHueckui
KOHTPOJIb Pa3BUTHUS PACTCHUH,
JKUBOTHBIX M YeJIOBEKa

54

N3MeHunBOCTH ITpU3HAKOB. BUibl
M3MEHYUBOCTH. MoaupukannoHHas
N3MEHYUBOCTH

55

BaprannoHHBIN ps 1 BaprallMOHHAs
kpuBas. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEH
MOJIU(UKATUIOHHONW U3MEHUNBOCTH.
IlocTpoeHne BapualiMOHHOTO psija v
BAPUALIMOHHON KPUBOII»

0.5

56

I'enoTunuyeckas U3AMEHUMBOCTb.
KoMOuHaTHBHASI N3MEHYHUBOCTE

57

MyTanoHHast U3MEHYUBOCTb.
[IpaxTrueckas padbora «MyTtauuu y
po30¢UiIBl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

58

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npouecca. JMUreHeTUKA 1
SIMUI'€HOMUKA.

59

I'eneruka yenoseka. IIpaktuyeckas
pabota «CocTaBieHHE U aHATIN3

POIOCIOBHOMY. METOIbI MEAUITUHCKOM

0.5

bubnunorexa LIOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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FCHCTUKHU. 3HAUYCHHUE MEIUIIMHCKOMN
TCHCTUKHU B IIPCAOTBpAICHUN U
JIEUEHNH T€HETHYECKHUX 3a00JIEBaHUI
YCI0BCKa

OCHOBHBIE TTOHSTHS CCJICKIIHNU. MCTOI[I)I
CeJIeKIMOHHOM paboThl. JlabopaTtopHas

bu6mmorexa [IOK
https://m.edsoo.ru/7f413368

60 pabota «M3ydyeHue copToB KyIbTYPHBIX 1 0.5 http:// S_ChOOI'
pacTeHU M OPOJI AOMALITHUX Collectlo.n.edu.ru/).
SKIBOTHEDO http://ebio.ru/

N http://bio.1september.ru/urok/
JIOCTIOKEHHS CEeKIIMU PACTCHUHN U A
http://djvu-inf.narod.ru/
61 KHUBOTHBIX. [IpakTnueckas pabora 1 0.5 g )
. http://biology.ru/index.php

«IIpuBuBKa pacteHuii»
buorexHonorns kak Hayka ¥ OTpacib

62 npou3BozcTBa. [IpakTudeckas pabora 1
«M3yuenue 00beKTOB OMOTEXHOIOTUI

63 OcHOBHbIE HaINpaBJICHUS 1
CHHTETUYECKOW OMOJIOTHH.

64 XpoMOCOMHAsI U TeHHAst WH)KEHEPHSI. 1
MenuuuHcKre OHOTEXHOIOTHH

OBUIEE KOJIMYECTBO YACOB I10
- 64 13.5

I[TPOTPAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne Jara
Tema ypoka Koutpoasusl | IlpakTHyeckue uudposbie
n/n Bcero U3Yy4YeHHS
e paGoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsl

1 OpomormonHas Teopus Y. Japsuna. J[Brkymue 1
CHUJIBI 3BOTIOLMHU BUJIOB 110 Y. J[apBuHY

) Bbopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOP
DopMUPOBAHUE CUHTETUYECKON TEOPHH

3 HBOJIIOLHMH. DTaIbl BOIIOLUOHHOIO IIPOLECCa: 1 bu6mmoreka [IOK
MHKPO3BOJIIOIHUS ¥ MaKPO3BOJIOLHUS https://m.edsoo.ru/7f
[Honynsiuust — 351€eMEeHTapHas €IUHUALIA 413368

4 1 http://school-
HBOJIIOLIUU _

3 < collection.edu.ru/).
KOH F'€HETUYECKOro paBHOBecus J[x. " -

Bag . %e j_‘[: g O PaBHoBeC 5 a apa, http://ebio.ru/
. BaitnOepra. JlabopaTopHas pabora .

5 - cp OpaTopHas p 2 ! 1 05 http://bio.1septemb

«BpIsIBIEHNE U3BMEHUYUBOCTU Y OCOOEH OJIHOTO
y A er.ru/urok/
BHJIa» .
A http://djvu-

6 DneMeHTapHbIe (aKTOPBI IBOTIONNU. DPhEKT 1 inf.narod.ru/
ocHoBaressl. DPPeKT OYTHUIOUHOTO FOPJIBIIIKA http://biology.rufin
Murpauuu. M30s0uu MOy isumii:

; pail 1 YIS 1 dex.php
reorpaduyeckas, OnoIoruaecKas

3 EcTtecTBeHHBIN 0TOOp — HaNpaBISIOLIUI 1
¢axTop sBomonuu. [loaoBoit oTOop
[Tpucnoco0IeHHOCTh OPTaHU3MOB KaK pe3ysbTat

9 MuKpo3Botonun. Jlaboparopnas pabota 1 05
«3yuenue apoMopo30B 1 uAMOATANTALNN Y '
pacTEeHUN U KUBOTHBIX»
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10

[Tpumepbl TPUCTIOCOOICHUH Y OPraHU3MOB:
Mopdoioruaeckue, GU3noIOTHIECKHE,
OHMOXMMUYCCKHUE, ITIOBEICHUECKHUE.
JlaGopatopHas pabora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCHUTEJIbHAS
11EeJIECO00PA3HOCTHY

0.5

11

Bup, ero xpurepuu u ctpykrypa. JlaboparopHas
pabota «CpaBHEHHUE BHIOB TIO
MOP(OJIOTHUECCKOMY KPUTEPUIOY»

0.5

12

Crpykrypa Buga. BunooOpazoBanue kak
pe3yabTaT MUKPOIBOJIOLIUN

13

CBs3b MHKPO3BOJIIOUIWHU U SITHACMHUOJIOTUN

14

15

16

MaKPOBBOJ'H-OI_II/ISI. ITaneoHTOIOrMYECKHE METOIbI
HU3YUCHUA DBOJIIOLUA

buoreorpaduueckue MeTOIbI U3yUCHUS
HBOJIIOIMH. DMOPUOIOTHYECKUE U
CPaBHUTEIHEHO-MOP(}OIOTHUECKHE METOIBI
W3YYEHUS IBOJIIOINU

MonekynsapHo-reHeTHUeCKue, OMOXUMHUYECKUE U

MAaTEMaTUICCKNEC METOJAbI U3YYCHHA 3BOJIIOLIUN

17

OO01mre 3aKOHOMEPHOCTH YBOJTFOITHH.
AnanTuBHas paguanusi. HepaBHOMEpHOCTD
TEMITIOB JBOJIFOIIMN

18

HayuHnble runoressl NpOMCX0XKIEHUS KU3HU Ha
3emie. JloHay4HbIE IPEACTABICHUS O
3apOKIECHUM JKU3HH.

19

OCHOBHBIE ATaIbl HeopFaHHqCCKOﬁ 3BOJIFOLINH.
I'nmoTe3sr 3apOXKACHUSA JKU3HU

bu6mmoreka [IOK
https://m.edsoo.ru/7f
413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1septemb
er.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/in

dex.php
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Uctopus 3emiin 1 MeToAbI €€ U3yUEHUS.

20 JlabopaTtopnast pabota «M3ydeHue u onucaHue 0.5
HCKOIIAEMBIX OCTATKOB JIPEBHUX OPraHU3MOBY»

21 HauanbHble 3Tarnbl opraHuyeckon 3BOTIOIHH.

DBOJIIOLUS YKapUOT
OCHOBHBIE TaITbI YBOJIOIMH PACTUTEIHEHOTO
mupa. [Ipaktuueckas padora «3yuenue Bubanorexa LIOK

22 . g 0.5 https://m.edsoo.ru/7f
0COOEHHOCTEH CTPOCHHS PAaCTEHHI Pa3HBIX
OT/ICJIOBY 4-3308

http://school-
OCHOBHBIE 3Tallbl HBOIOLMH KUBOTHOI'O MHpa. collection.edu.ru/).

23 HpaKmquKaf[ pabota «3yuenue 05 htto://ebio.ru/
0COOEHHOCTEH CTPOSHHSI TO3BOHOYHBIX hitp://bio.1septemb
PKHBOTHBIX» er.ru/urok/
Pa3Butue xu3HU Ha 3eMJIe 110 3paM U MEPUOAAM. http://djvu-

24 MaccoBble BEIMUPAHHS — HKOJIOTUYECKHE inf.narod.ru/
KpU3HCBHI IPOLITIOTO http://biology.ru/in
CoBpeMEeHHBIH IKOJIOTHUECKUN KPU3HC, €TO dex.php

25 ocobenHoctu. CoBpeMEHHas CUCTEMa
OPraHUYECKOro MPOLUIOro

26 OCHOBHBIE CHCTEMaTHYECKUE TPYIIITBI
OpPraHu3MOB

97 AHTpormnosiorus — Hayka o uenoBeke. Pa3Burue
IPEJCTABICHUN O IPOUCXOKACHUH YEIIOBEKA.

MecTo yenoBeka B CHCTEME OPTaHUIECKOTO

28 mupa. JJaboparopHas padora «/3yuenue 05
0COOEHHOCTEH CTPOEHMS CKEeJIeTa Yel0oBeKa,
CBSI3aHHBIX C MPIMOXOXKICHUEM)

29 JBuxymiue cuibl anTponoreHeza. CooTHOIIEHUE
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OMOJIOTNYECKUX U COLUAIBHBIX (PAKTOPOB B
aHTPOIIOreHe3e

OCHOBHBIE CTaJMU aHTPOIOTEHE3a

30 [TaneoreneTrka U MajaeoOreHOMHUKA.
DBOJIOIHS COBPEMEHHOTO YelIOBEKa
UYenoseueckue pacel. [IpakTudeckas padora
31 «M3y4yeHune 3K0IOrnYeCKUX afganTaiuin 05 bubmorexa LIOK
HeTTOBEKY https://m.edsoo.ru/7f
413368
32 MeXIuCIUTUTMHAPHBIE METO/IbI AaHTPOTOJIOTUN http:/school-
3apoKICHUE U Pa3BUTHE DKOJOruu MeTombl collection.edu.ru/).
33 skonorun. Jlaboparopnas pabora «M3ydenue 0.5 http://ebio.ru/
METOJIOB KOJIOTUYECKUX HUCCIICTOBAHUID) http:/bio.1septemb
” 3HAaUYEeHNE HYKOJOTHUECKNUX 3HAHUM IS YeJIOBEKA. er.ru/urok/
Dkojorudeckue GakTopsl http://djvu-
Abuornueckue pakropbl. CBET KaKk inf.narod.ru/
skosoruueckuii gaxrop. JlaboparopHas padoTa http://biology.ru/in
35 y 0.5
«BpIBIEHNE TPUCTIOCOOTCHHI OPraHU3MOB K dex.php
BIIMSTHUIO CBETa»
Abuornyeckue gakropsl. Temneparypa Kak
36 skosiornueckuii hakrop. JlaboparopHas pabora 05
«BpIsiBIIEHUE TPUCTIOCOOJICHUH OPraHU3MOB K
BIIUSTHUIO TEMIIEPaTypb»
AbGuoTtnueckue axTopbl. BraxxHocTh Kak
37 sKojornyeckuit pakrop. JlabopaTopuas pabora 05
«AHATOMHYECKHE OCOOCHHOCTH PaCTEHUH U3
Pa3HbIX MECT OOUTAHU
38 Cpenbl oOuTanus opranu3MoB. buonornyeckue

puT™bl. JKr3HEeHHBIE (OPMBI OPraHU3MOB
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39

buotnyeckue ¢pakropsl. 3HaueHUE OMOTUYECKUX
B3aUMOJICHCTBUH IS CYILIECTBOBaHUS
OpraHu3MoOB B Cpejie OOUTaHus

40

DKOJIOTUYCCKHE XapaKTCPUCTUKU IO YJISIIUN.
OCHOBHBIE ITOKa3aTeIIN MOMmyJIAIuHU:
YHUCJICHHOCTD, IIJIOTHOCTh, BO3pAaCTHAsA U I10J10Basd

CTPYKTypa

41

OCHOBHBIC ITOKa3aTCIIN MOMmyJIanun:
POXAACMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTb, MUT'pAlIN

42

DKoJIOTNYecKasi CTPYKTypa MOMYJISIUH.
JnHamuka nonysanuu u €€ peryasanus. Kpusbie
pocTa YMCIeHHOCTH nonysiunu. Kpusele
BBDKUBAHUSA

43

Dkosornueckas Huiia Bujaa. Jlaboparopuas
paborta «IIpucrocoOaeHus CeMsIH paCTCHUN K
pacceleHHIo»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f
413368

http://school-
collection.edu.rul/).

http://ebio.ru/
http://bio.1septemb
er.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru/in
dex.php

44

Bug xak cucrema HOHy.]'ISII.IHﬁ. 3aKOHOMCpHOCTI/I
MOBECACHUA U MI/IFpaHI/Iﬁ KHUBOTHBIX

45

Coo0111eCTBO OPraHU3MOB — OHOIICHO3.
DKxocucTeMa Kak OTKPBITas CHCTeMa

46

prrOBOpOT BCIUICCTB U IMOTOK SHEPTUHU B
skocucteMe. OCHOBHBIC ITOKA3aTeIH
O9KOCHCTEMbI

47

OKoJjorn4yeckue nupaMubl. MsmeHeHust
COOOIIECTB — CYKLIECCUH

48

ITpupoanslie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U
peK. DKOCUCTEMBI MOPEN 1 OKEaHOB



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
http://biology.ru/index.php

[TpupoiHbIe SKOCUCTEMBI. DKOCUCTEMBI TYHD,

49 JIECOB, CTENEH, IyCThIHb
AHTPOIIOTEHHBIE YKOCHUCTEMBI.
50 VYpb6oskocucremsl. [IpakTuueckas padbota 0.5
«M3ydeHue u onucaHue ypoo3KOCUCTEMbBD)
51 3aK0H0Me£)HOCTfI (bopMHpPOBaHUST OCHOBHBIX Eubmorexa LIOK
B3aMMOJICHCTBHI OPTaHU3MOB B 9KOCHCTEMAX
https.//m.edsoo.ru/7f
MexaHu3Mbl BO3JAEHUCTBUS 3arPSI3HEHUN Pa3HbIX 413368
52 THUIIOB Ha CyOOpraHU3MEHHOM, OPTaHU3MEHHOM, F;://sch ool-
HOIYJISLMOHHOM M 9KOCUCTEMHOM YPOBHSX collection.edu.ru/).
buocdepa — obmennanerapuas 000109Ka http://ebio.ru/
3emnn. Yuenue B. H. Bepnazckoro o http://bio.1septemb
53 ouocdepe.3aKOHOMEPHOCTH CYLIECTBOBAHUS er.ru/urok/
6uocepsl KpyroBopoTsl BelecTB U http://djvu-
OMOTEOXUMHUYECKUE ITUKITBI inf.narod.ru/
3oHanbHOCTH Onochepsl. OCHOBHBIC OHOMBI http://biology.ru/in
54 cymu. YCTOMYUBOCTh OUOChEpHI. dex.php
DKOJIOTHYECKHE KPU3UCHI U UX TPUYHMHBI
BoszneiicTBue yenoBeka Ha 6uocdepy.
55 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTEIbHBIN
Y KUBOTHBIA MUP
Oxpana npupojisl. OCHOBHbIE IPUHLIUIIBI
YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA U
56 npupoabl. ParmonaasHOE IPUPOIONIOIB30BAHUE
U COXpaHEHHE OMOJIOTMYECKOTo pasHooOpas3us
3emin
57 O06061eHue o Teme «MUKPOIBOIIOLUS U €€

pe3yabTaThD»
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O606meHue 1mo Teme «MaKpOodIBOIOIUS U e

58 1
pe3ynbTaThD» bubmuotexa [JOK
- 060061enne o TeMe «IIpoUCX0OKIEHHE 1 L https://m.edsoo.ru/7f
pa3BUTHE )KU3HU HA 3eMIIe» % Hool
ttp: -
O606mmenue o teme «lIpoucxoxaeHue M
60 eTIOBEKA — AHTPOMOTeHE 1 collection.edu.ru/).
http://ebio.ru/
61 O06o0meHne 1Mo TeMe «IKOJIOTUS — HayKa O 1 http://bio. 1septemb
B3aMMOOTHOIICHHUSIX OPTaHH3MOBY er ru/urok/
62 O606menue mo TeMe «Opranu3msl U cpea 1 http://djvu-
oburanus» inf.narod.ru/
63 O060061IeHHE 110 TeMe «DKOJOTHS BUI0B U 1 http://biology.ru/in
TOMYJISLAI dex.php
64 0O606mmenue o reMe «buocdepa — rmodanpHast 1
HKOCHCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 64 7.5
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJNYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

1.B.C.PoxuioB. Tematnueckuii 1 UTOrOBbIi KOHTPOJIb. COOPHUK MPOBEPOUHBIX PaldOT.
buonorus. 10 kinacc. Mocksa 2014r.

3. O.I1. Qynkuna. buonorus 6-11 xnaccsl. [IpoBepounble TeCThI, pa3HOYPOBHEBBIE 3aJaHUSI.
Boarorpan: Yuurens, 2012r

4. H.A.bornanoB. KonTposbHO-Uu3MepurenbHbie MmaTepuainbl. buonorus 10 kimacc. ®I'OC.
Mocksa. Bako, 2016r.

5. A.A Kupunenko. buonorus. Pa3nen «9Bomtonus opraHuueckoro mupay. Teopus,
TPEHUPOBOYHBIE 3aaHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Pazaen «I'enetuka». Bce Tunsl 3agau. TpeHnpoBo4Hast
tetpanb. Jlernon, 2016r

7. C.1.KonecuukoB. buonorus. Paznen «9xonorus». Teopus, TpeHUPOBOUHBIE 3a/1aHUSI.
Jlernon, 2016r.

8. B.C.PoxnoB. Temartnueckuil 1 UTOTOBBII KOHTPOJIb. COOPHUK MPOBEPOUYHBIX PalbOT.
buonorus. 11 knacc. Mocksa 2014r.

[IBeroB. buonorus. O6mas 6uonorus 10-11 xkmaccel. Mocksa. Jlpoga.2012r.

10. H.A.bornanos KonrponpHo-u3meputenbuble Mmatepuansl. buonorus 11 knace. ®I'OC.
Mocksa. Bako, 2016r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

1. «Enunas xomnexuus [udposeix ObpazoBatenbHbIX PecypcoB» (Habop mudpoBhIxX
pecypcoB k yueonukam jguaun B.B. Tlaceunuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuainsl k ypoky. Bce paboTsl, Ha OCHOBE
KOTOPBIX CO3J/1aH CalT, ObLIM OMyOIMKOBaHbI B ra3ete "buonorus". ABropamu caiita

npojenana 0ospias padboTa Mo CUCTEMATH3UPOBAHUIO Ta3eTHBIX CTATEH ¢ yU4ETOM
IIKOJILHOM Y4eOHOM ITporpamMMBl 1o npeameTy "buosorus".

http://ebio.ru/ - Dnextponnsiit yueOuuk «buonorusy. Coaep Ut Bce paseibl
Ouo0run: OOTaHUKY, 300JI0THI0, AaHATOMUIO U (PU3UOJIOTHIO YETI0BEKa, OCHOBBI

[~

IUTOJIOTUH U T'CHETUKH, 3BOJIIONUOHHYIO TCOPUIO U SKOJIOTHIO. MokeT OBITh
PCKOMCHIOBAH yYalluMCs TJIA CaMOCTOSITEIbHOH pa60TBI.
8. http://djvu-inf.narod.ru/ - snextponHas 6ubIHOTEKA

http://biology.ru/index.php - Caiit siBnsietcst IHTepHET — Bepcuel yueOHOro Kypca Ha
koMnakT-nucke "OTkpsiTas buonorusa".
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