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INOACHUTEJIbBHAS 3AIINCKA

Pabouass mporpamma yueOHOro mpenmera «bHOJOTUS» COCTaBleHA B COOTBETCTBUHU C
TpeOOBaHUSAMHU K pe3ysibTaTaM OCBOCHHUs (enepaibHOM 00pa30BaTeIbHOM IMPOrPaMMBbI
cpemHero oomiero oopa3oBaHus

[Tporpamma o yuebHomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe denepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpernogaBaHus
yuebHoro npeamMera «bruoorus» U OCHOBHBIX IMOJIOKEHHH (enepanbHoi paboueil mporpaMMel
BOCITMTAHUS.

VYueOubiii npeamer «buonorus» yriyonéunoro ypoBHs wusydenus (10-11 xmaccer)
SBIIIETCS OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW obiactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
CornacHo mnonoxenussm PI'OC COO mnpoduiibHble y4eOHbIE NpPEIMETHI, H3ydaeMble Ha
yrayOIEHHOM YpOBHE, SIBIISIOTCS CIIoco00oM auddepeHnranud o0ydeHusT Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHMsl M MPU3BAHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM W BBICHIMM OOpa3oBaHHeM. B To xke Bpems
KOKIBIA U3 ATUX Y4E€OHBIX NPEAMETOB JOJKEH ObITh OPUEHTUPOBAH HA IPUOPUTETHOE PELLICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BHBAIOIINX 33]ad, CBSI3aHHBIX C MpodopHueHTanuei
0o0y4Jaromuxcsi U CTUMYJIHPOBAHUEM HHTEpeca K KOHKPETHOMW O0O0JacTH Hay4YHOrO 3HAHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, DKOJIOTHEH, MCHUXOJOTHUEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buonorus" naér nmpencraBiieHHe O eI U 3a/1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOiIEHHOM ypOBHE, ONpeesseT 00s3aTeaIbHoe
(MHBapMaHTHOE) MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpUpPOBAaHUE IO pa3lieNaM M TeMmaw,
pacnpeneneHre no KiaccaM, peKOMEHyeT MOCIeA0BaTeIbHOCTh U3YUEeHUs yueOHOro MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEJAMETHBIX CBs3€d, JIOTMKM Y4eOHOro Ipoliecca,
BO3PACTHBIX 0cOOeHHOCTeH oOywaromuxcs. B mporpamme no Ononoruu peann3oBaH HPUHIMIT
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMH Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HaIllpaBICHHOCTh Ha  IOCIEYIoIllee  pPa3BUTHE
OMOJOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IKOJIOTHUECKOTO MBIIIUIEHUS, MIPEJCTaBICHUNA O 3A0pOBOM 00Opas3e *KHU3HM, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMbIM JUYHOCTHBIM, METAINPEIMETHBIM U MPEIMETHBIM
pesyibTataM oO0y4eHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH O0YYaloIUXCsl 10 OCBOCHMIO COAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHero o01mero oopa3oBaHus.

VY4eOHnblii npeamer «buosorus» Ha ypoBHE CpeHEro oO0IIero oO0pa3oBaHHs 3aBeplIacT
O6uonornyeckoe oOpa3oBaHue B IIKOJE M OPUEHTUPOBAH Ha pacIIMpEHUe U YriyOleHue 3HaHuH
0oOydJaromuxcsi O JKUBOM TIPUPOJE, OCHOBAX MOJCKYJISIPHOM U KJIETOYHOW OHOIIOTHH,
SMOpPUOJIOTUH U OMOJIOTUU PA3BUTHUS, TEHETUKHU, CENIEKIIMH, OMOTEXHOJIOTUHU, HBOJIOLHUOHHOTO
YUEHUS U IKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruonorus» Ha yriayOJeHHOM YPOBHE OpUEHTHPOBAHO HA
HOJATOTOBKY OOYyYaroImuXcs K TOCIEAYIONIEMY MOJIYYEeHHIO OHOJIOrMYeckoro oOpa3oBaHUS B
By3axX M OpPraHM3alMsIX CPEIHEro MpodeccHoHaNbHOro 0opa3oBaHus. OCHOBY €ro COJEpKaHUS



COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUIMMHCS
COOTBETCTBYIOILIUX CHCTEMATHYECKUX pa3/IejoB OHOJOTMM HAa YpPOBHE OCHOBHOI'O OOUIETO
oOpa3zoBanus, B 10—11 xiaccax 3Tu 3HaHUS NOJIYy4arOT pa3BUTHE. Tak, paclIMpeHbl U YIayOIeHbl
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, >KUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
o0LIMX 3aKOHOMEPHOCTSIX JKU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKUE CBEIACHUS
IIPUKIIAHOTO U IOMCKOBOI'O XapaKTepa, KOTOpPhIE MO>KHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpansi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TTOTYYEHHBIMU O0YUaIOIIUMUCS MIPH U3y4eHUU (DU3UKHU, XUMUH,
reorpauu u MaTEMaTHKH.

CrpykTypa mnporpammbl 1o y4yeOHomy mnpeamery "buonorus" oTpaxkaer CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOAbI K M3yueHUto Ouosoruu. COriacHo MM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBbIE JIJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alui,
SBOJIIOIIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXpaHEeHHs OHOJOTHYeCKOro pazHooOpasus
wianetsl. Tak, B 10 kiacce M3ydaroTcs OCHOBBI MOJIEKYJIIDHOM M KIJIETOYHOM Ouosoruu,
IMOPHOJIOTUN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU U CEJICKIUHU, OMOTEXHOJOTHH U CUHTETUYECKOM
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS OOydarolmmxcs Mo OOTaHHMKE, 300JIOTHH, aHATOMUH,
duznonornu venoseka. B 11 kitacce M3yyaroTcsi SBOJIOIMOHHOE YY€HHUE, OCHOBBI SKOJIOTHH U
yuaeHue o buocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH O00ECIIEYUTH OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMUIOB W TMPaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HAHUW O CTPOCHHUU, MHOTO00pa3uu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSIUH, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTMU, MPUKIAAHBIX ACIEKTaX
Ouonornyeckux 3HaHuil. [[ng pa3BUTHS U MOAJEp:KaHUS HHTepeca O00ydaromuxcs K OMOJIOTHH
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepuaa B COJEpKaHUU MPOTrPaMMBI 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHS M Pa3BUTHUsI TOW WM UHOU
o0nacTu OMOJIOrMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeikHBIX YUEHBIX B PELIEHUE BaKHEHIINX
OMOJIOTMYECKUX M HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
0o0y4JarIMMHUCS 3HAHUAMU O CTPYKTYpPHO-QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
Pa3HOTO paHra M NpuoOpeTeHne YMEHHUI UCII0JIb30BaTh 3TH 3HAaHUS B (POPMUPOBAHUU MHTEpECA
K omnpeaenéHHoi o0nacTu mMpodeCCHOHATBHON NeATENbHOCTH, CBA3aHHON ¢ OMOJIOTHEH, W K
BBIOOpY yueOHOT0 3aBeIeHHs I TPOJAOIDKEHHUS OMOJIOTHYECKOT0 00pa30BaHuUs.

Jloctrxenue 1enu u3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecrnieunBaeTcs pelIeHrueM CIEeIYIOMUX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMNIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX M IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTeM (KJIETKa, OpraHu3M, MOMYJSLus, BU,
OmoreorieHo3, Owocdepa); O BBIJAIOIIMXCSA OTKPBHITUSAX U COBPEMEHHBIX HCCICIOBAHUSX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYaromMXcsi €  METOJAAMMU  TO3HAHUA  JKUBOM  MPHUPOABI:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJIEKYISIPHONW U KJIETOYHOU OMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoNIOTHMH,  TMAaJCOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS



OMOJIOTMYECKUX HCCIIeIOBaHU B JjabopaTopun W B mpuponae (HaOIOJIeHWe, W3MEPECHHE,
AKCIIEPUMEHT, MOJICTIUPOBAHMUE);

OBJIJICHUE OOYYAIOIIMMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HAaXOJWTh, AHAIM3HPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHaBIUBaTh CBSI3b MEXAY pa3BUTHEM OWUOJOTHMM U  COLMAJBHO-
HYKOHOMHUYECKUMH U SKOJIOTHYECKUMH IPOOJEMaMU YEJIOBEYECTBA; OIICHWBAThH IOCIEICTBUS
CBOCH JNEATENPHOCTH 10 OTHOIIEHUIO K OKpY)KaloLled NpUpOAHO cpeae, COOCTBEHHOMY
3MI0POBBI0O U 3J0POBBIO  OKPYXAIOUIMX JIIoeH; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npoduIakTUKU UHQEKIMOHHBIX 3a00JI€BaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U OOecTeyeHHs
0€3011aCHOCTH COOCTBEHHOM KXH3HEIEATEIbHOCTH B YPE3BBIUANHBIX CUTYalMSIX MPUPOJHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepu3oBaThb COBPEMEHHBbIC Hay4YHbIE OTKPBITUS B 00JacTu
OHOJIOTHH;

pa3BUTHE Yy 00YYaIONINXCS WHTEIUIEKTYallbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCS OTKPBITUSAMH M COBPEMEHHBIMH HCCIICIOBAaHHMSIMU B OMOJIOTHH,
pellaeMbIMi €10 IpoOjieMaMu, METOJ0JIOTMEH OMOJIOrMYecKOro MCCIEI0BaHusl, MPOBENEHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelleHuss OHONOTUYECKUX 3a7ad, MOJEITUPOBaHUS
OHOJOrNYeCKNX 00BEKTOB U MPOLIECCOB;

BOCIIMTAHHUE Y OOYYaIOIIMUXCS LIEHHOCTHOTO OTHOIIEHMs K JKUBOM IMPHUPOJE B LIEIOM U K
OTHENbHBIM €€ O0beKTaM H SBJICHUSM; (OpMUpOBAaHME HKOJOTHYECKOW, TE€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B IPUPOJIE; WHTETpallM €CTeCTBEHHO-HAYYHBIX
3HAHUH;

npuodpereHne 00y4aroIUMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM NPUPOA0NOJIb30BaHNN
(cobmoileHne TpaBWJ MOBEAEHHA B MPUPOJE, OXpPaHbl BHJAOB, 3KOCHCTEM, Ouochepsl),
COXPaHEHHH COOCTBEHHOI'O 3/I0pOBbSl U 3/I0POBbsSl OKPY)KAIOUIMX JHOAeH (COONIO/IeHHsT Mep
npopmiakTuku  3a0oneBaHui, oOecrieyeHHe  O€30MACHOCTH  KHU3HEIESATEIbHOCTH B
Ype3BbIYAITHBIX CUTYaLUAX MPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOTrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUH JUIi OCO3HAaHHOTO BBIOOpAa OOYYaIOUIMMHCA WHIUBHIYaTIbHON
00pa3oBaTeNIbHOW  TPAaeKTOPUM, CIOCOOCTBYIOLIEH MOCIEAyoIEeMY HNpOoPecCHOHATbHOMY
CaMOONPENEIEHNI0, B COOTBETCTBUU C WHIMBUIYaJIbHBIMH MHTEpPECAMH M NOTPEOHOCTSIMU
peruoHa.

OOmee 4yUCIIO YacoB, OTBEIEHHBIX HAa M3y4YeHUE OHMOJOIMM Ha YIIIyOJIEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

OTb6op oOpraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYILECTBIISICTCS C YUETOM CHEIU(PHUKU €ro COJepXKaHUs M HalpaBIEHHOCTH Ha MPOAOJDKEHHE
Ouosornyeckoro o0pa3oBaHUs B OPraHMU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHwUs.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0yYEHMHM OHOJIOTMM Ha YIiayOJIEHHOM YpOBHE SBIISETCS
IpoBe/ieHUe JIabOpaTOpHBIX M MpakTHueckux pabor. Taxke ydacTHe o0OydaroUMXcs B
BBIMIOJIHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEJIOBATENILCKUX  paboT, TeMaTuka KOTOPBIX
OTpesieNiIeTCs y4YUTelIeM Ha OCHOBE MMEIOIIHUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTHS OHOJIOTHU.
buonornueckue Hayku u u3ydaemble UMH MpoOiembl. DyHIaMEHTaNbHbIC, MPHUKJIAAHbIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue OuojoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[lpodeccun, cBszannpie ¢ Owuonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA: MEJIULIMHE, CEJIbCKOM XO34MCTBE, IPOMBIIIJIEHHOCTH, OXpaHEe
PUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H MX H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouonsoruu. CBONMCTBA )KUBBIX CUCTEM: €AHMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb U LIEIOCTHOCTb, CIIOXKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTH, = CAaMOOpPraHM3alys, CaMOBOCIIPOM3BEICHHUE, Pa3ApakKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKABBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIMA, TKAHEBBIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OroreoneHOTHYECKHif),
6uocdepHsbiil. IIporeccsl, NPoOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
XKuznp kak (opma cymecTBoBaHUs Marepun. Hayku, usydaronue >KuBble CUCTEMbl Ha pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbix cucteM. Meroabl Ouonormdyeckor Hayku. HaOmronmenue, usmepeHue,
DKCIIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. [loHATHME O 3aBUCUMONM M HE3aBHMCHMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumnote3. Hynesas
runore3a. [lonstue BEIOOpPKU U €€ gocToBepHOCTh. Pazdpoc B 6uonornueckux naHHbIX. OlieHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpUunHbI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmuuper 1 cxembl: «OCHOBHbIE TPU3HAKH JKU3HM», «bHOJOrHMYeckre cucrteMsly,
«CBoOJiCTBa )KMBON MaTepun», «YpOBHH OpraHU3alMH KUBOM NMPUPOAb», «CTpOEHNE )KUBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPTraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHHUS KUBOH PHUPOIBD».

OGopynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHH, U3MEPCHUH,
SKCHEPUMEHTOB.

IIpakTyeckas padora «lcnonb30BaHME pa3IUYHBIX METOJOB IPHU M3YyUYEHUHM MKUBBIX
CUCTEM.

Tema 3. buonorus Kjierku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEUYeHbIX aTroMoOB, AudQepeHuManbHOe  LEHTpU(YTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpoBaHHbIX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHS METOJIOB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PACTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IMpakTnyeckas padora «/3ydeHue METOIOB KIETOYHOH Omosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIEMEHThI. Bona u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIIETKH, TEIUIOPETYJISLUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OHOJIOTHYecKasi pojb. Poiib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHHas
CBsA3b. BTOpuuHas, TpeTuyHas, yeTBepTUUYHAs CTPYKTyphl. [leHarypamus. CBoiicTBa O€NKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuun
YTJIEBOJIOB.

Jlununpl.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukanusa — aunujos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunossie xucnotel. JIHK u PHK. Ctpoenune HykienHoBbIX KuciaoT. HykieoTunusl.
[Mpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuun JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenne monekynsl AT®. Makposprudyeckue cBa3u B moJiekysie AT®. buomorndyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (QYHKIUHM B KJIeTKe. /[pyeue
HyKIeo3uompugocgamul (HTD,). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekynl. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankmun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemecTBa B cocTaBe OpraHu3smMoB», «CTpOEHHE MOJEKYIBl OenKay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEIKOB C IOMOUIbIO KAUECTBEHHBIX PEAKIIUiI».

JlaGopaTopnas padora «lccienoBanne HYKJICHHOBBIX KUCIIOT, BBIIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kretoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomymponumaemocts memOpansl. Pabora
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[utomnazma. I{uto3ons. Llutockenet. JIBmwkenue uutoraazMbel. OpraHoujbl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIazmaTrueckas cetb (JI1C), anmapar [Nonbaxwy,
JM30COMBI, WX CTpOeHHEe W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyJisipHBbIL)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onsmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTke. Bakyonu pactutensHbIX KieTok. Knerounslii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpUHA U 1uiacTuj. [lepBUuHBIE, BTOPUYHBIE W CIIOXKHBIC TUIACTHJIBI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTHI, JIEHKOMIACThl ~ BBICHIUX

pacTeHUN.
HememOpannbie opranouzs! kinetku CtpoeHune u (yHKIUU HEMEMOpPaHHBIX OPraHOMIO0B
KIIETKH. Pu6ocomsl. IIpomesicymounvie Qunramenmot. MukpopuiaMeHTHI.

Axmunogvlemukpoghunamenmol. MpIILIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbL HEMbIULEUHbIX
kn1emok. MukpotpyOouku. Knetounsiii nientp. CTpoeHrne U JBUKEHUE XT'YTHUKOB M PECHHYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBbIi MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
0bon04KU 8 Mumose. foepHuiil mpancnopm.

Knerounsle  BkimtoueHusi.  CpaBHUTENbHAs  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKn», «CTpOeHUE pacTUTENbHON KiIeTKW», «CTpoeHHEe MUTOXOHAPUNY, «Snpo», «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopuas paGora «/ccienoBanue IasmMonu3a U JemIa3Mojn3a B PaCTUTENbHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BeleCTB U IPpeBpalleHHe JHEPIHH B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIK H  TeTepoTpoHBIA. YyacTHe Kuciopoga B OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
depMeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonusma. DepMeHTB, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M jedctBus. Kodepmentbl. Otrianuus (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHblll U
oKcuzennvlli  pomocunmes 'y oaxmepuii. Ceemocobuparowue nuemenmvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xjoporuactoB B mporuecce porocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. [IpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OaxTepuu, )Kene300aKkTepuu, cepoOaKTepHH, BOJOPOHbIE OaKkTepun. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

buonorudeckoe okuciaeHHE, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B Ipoleccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxuciaurenbHoe (GochopuiImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomounou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MUKPOCKOI, 000pYJOBaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas padora «/3yueHue KaTaJTUTHUYECKOW aKTUBHOCTH (EpMEHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanasbl)».



JladopaTtopnasi padGora «/3yueHue (QEpMEHTATHBHOTO PACIICIUICHUS TEPOKCH]IA
BOJIOPO/Ia B PACTUTEIbHBIX U KUBOTHBIX KJIETKaX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOILIECCOB OPOKECHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIUIEMEHTAPHOCTbD,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

Tpancnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTe3e Oenka.

Coepemenuvie npedcmagnenus o0 cmpoeHuu ceHog. OpraHu3ausi reHoMa y MpoKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [mmoresa omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexanuzmvl dSKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COITMATbHBIE U METUIIMHCKHUE TIPOOIIEMBL.

buoungpopmamura: unmezpayus u ananuz 6onvuiux maccusos («bigdata») cmpykmypHuix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmuet u cxembl:  «buocuHTe3 Oenka», «[eHeTmueckuii koa», «Bupycem,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcoOeHHOCTH
mpoleccoB, mpotekaromux B uHTepdase. [logroroBka kinetku Kk aeneHuto. [IpecuHrerndyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEepPUOIbI
uHTEp(PA3HI.

Marpuunenii  cunres JHK —  perumkanms.  Ilpunnuner  perumkannn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIETbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUII. J(MIJIOWIHBIM W TaljIoOWTHBIA HAOOPBI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a U MPOUCXOJSALIME B HUX MpPOLECCHl. THUIIbI
muTo3a. Kaproknnes u nutokuHes. buonornueckoe 3HaueHHE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kieTku. [Iporpammupyemas kierouHas Tulenbp —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuipl u cxembl: «Ku3HEHHBI LUK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas padora «HaOnroneHne mMuTo3a B KJIETKax KOHYMKAa KOpellKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEICSATEIbHOCTH OJAHOKIETOYHBIX OopraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeil: oOpa3oBarenbHas, IOKPOBHas,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHA,
COEIMHUTENbHASA, MbllleuHas, HepBHasA. OCOOEHHOCTH CTpoeHUs, GYHKIMI U pPacroOKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpPaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMbI OPTaHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M UeJIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [lornomienre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTtaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[luraHre NMO3BOHOYHBIX UBOTHBIX. OTAENbI MUIEBAPUTENBHOTO TpakTa. llumeBapurenbHbie
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe u NErodHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cuCTEMa 4YeloBeKa. MeXxaHu3Mm
BEHTWISILIMM JIETKUX Y NTUI] U MIIeKonUTaomux. Perynsanus apixanus. JlpixareabHble 00bEMBI.

Tpa"cnopT BelIEeCTB y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PAcTeHUM. TpaHCcHopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIO)KHEHHMSI ~ CTPOCHHS  KPOBEHOCHOH  CHUCTEMBbI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHOB BblesieHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KIleTOUHBIM W TyMOpalbHBI UMMYHHTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  crenuuueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

PazapaxxuMocTe M perynauuss y OpraHu3MmoB. Pa3ipakuMocTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HauEHUE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUST HEPBHOM CHUCTEMBI y JKUBOTHBIX. OTIEibl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3auMMOCBSI3b HEpPBHOW M
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cucrembr», «Ctpoenue ctebnsi», «CTpoeHHe IJHMCTOBOM IIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cuctemay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CcUCTEMay,
«BpraenurenpHas cucremay, «JHIOKpUHHAsA cucTeMa», «CTpoeHue MbIb», « MMyHUTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE JO0KIEBOI0
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBuast cuctema ntuny, «HepBHas cuctemMa MIIEKONMMTAIOMINX,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJITFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
9K3EMIUIAPhl KOMHATHBIX PacTeHHH, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIaKHbIE IIperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue JJs JEMOHCTpPAIlMM IMOYBEHHOTO U  BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuieryieHus Kpaxmaia M OenkoB TmojJ JeiicTBueM (epMeHTOB, 0OOpyIdOBaHUE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBU)KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKMBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBaHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pa3Butrhe. l'ameroreHe3 y JKUBOTHbIX. [looBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUME YacTel
pa3BUBAIOIIETOCS  3apojibllia  (3MOpUOHANbHASA WHAYKIMSA). 3akiajgka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ynbTaT HepapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [leprojibl OHTOreHe3a 4YelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxxeHue u pasButue pacrenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OpPraHuW3MOB. JIBOMHOE OIJIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryIsIMU OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuupl u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI 0ECHOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMATO30HUAa»,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsamoe pa3BuUTHE», «Pa3BUTHE MaKCKOTO
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkun», «/[BoiiHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXxa», <OKW3HEHHBIH LMK IANOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHue: CBETOBOW MHUKPOCKON, MUKPOIIpENapaThl SUIICKIECTOK U CIIEPMaTO30M/I0B,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKN».

JlabopaTtopnass pabora «l3yuyeHue CTpOEHMsI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckass padora «BblsABIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
®pusa, T. Moprana. Ponb oreuecTBEeHHbIX YU€HBIX B pa3BuTuUM reHeTuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHBIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA MPU3HAK, TOMO3HUIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

IToptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. M. Basuiios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzens — 3aKkoH
pacuieneHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpeluBaHus. [ unoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uToI0rnYeckie 0OCHOBBI AUTMOPUTHOTO CKPELTUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIIEHUE CLETUIEHNUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. [eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE IECMCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KommiemMeHTapHOCTb.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHHs HacjeICTBEHHOW nHpopMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpelupanney, «Hemnonnoe nomuaupoBanuey, «ClemnieHHOE HaclleJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTPAllMU 3aKOHOB €IMHOO0Opa3usi rHOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «/3ydyeHue pe3yiabTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckass padora «l3ydyeHue pe3yapbTaTOB AUTHOPUIHOTO CKpPEUIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopeiictBue reHotuna u cpeapl mnpu (opmMupoBaHuH (eHOTHNA. V3MEHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHslll psjn ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO PA3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtaliioHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTallUM. SIIEepHBIE U IUTOIIA3MATHUYECKHE MYTaIlUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunmbl u3meHumBOCTHY, «MoOau(UKaIMOHHAS HW3MEHUYHBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «l[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «MccnemoBaHue 3aKOHOMEPHOCTEH  MoOAU(UKAIIMOHHOMA
n3MeH4UBOCTH. [IocTpoeHre BapHallMOHHOIO psifia U BApUALIMOHHON KPUBOW.

IIpakTuyeckasi pa6ora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOIIPETapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapogHasi MporpaMma HCCJIEIOBAHMS T'€HOMa 4YeJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YETIOBEKAa: TeHEAIOTMUECKU, ONMM3HEIOBBIN, [MTOTCHETHUYECKHA,
MONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHre



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomoubto [TIP-
aHanu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN U JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesioBeKa. MeInKO-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (hu3MuecKoMy H
XMMUYECKOMY 3arpsA3HEHUIO OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBieHHUE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/JaHMM COpPTOB pacTeHUM U 1opoa KUBOTHbIX. CopT, mnopona, wmWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. Mcnbitanue npousBoauTesneil mo motoMmctBy. OtTOop mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA M OTOOp MO FEHOTHUITY C ITOMOIIBIO aHAIHM3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuarnmoHHbBIN U
XUMHYECKMM MyTareHe3 KaK MCTOYHMK MYyTalluid Yy KYJIbTYpHBIX ()OpM OpPraHHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpuIuHT. HepoacTBeHHOE CKpelmuBaHue, Uil ayTopuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHM)KEHMSI CENEKLUMU pPACTEHUH U
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHHEe U U3YYECHHE T€HETHYECKHUX PECYpCOB KYJIBTYPHBIX PACTEHHH U UX JAUKUX
poauyei s co37aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIYYUEHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipe! 1 cxembl: «L{eHTpbI MPOUCXOKICHHUS U MHOT000pa3us KyJbTYpHBIX pacTCHHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHOM H3MEHYMBOCTH», «METOIbl CEIEKLIHUN,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi padora «/3ydyeHune COPTOB KyJbTYpHBIX PAaCTEHHI M MOPOJ IOMAaIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

IKekypensi «OCHOBHBIE METO/BI U JOCTHIKEHUS CEJIEKIIMH PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIN y4acTOK, B TEIJIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKAa. TpagulroHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO NTOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeTonpl KynbTypbl KJIETOK M TKAaHEHM PacTEeHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi rUOpuau3anmus U coMaTudeckwii smOpuorenes. lcmonpzoBanue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHAnbHLIX anmumen. Flcnonvzosarnue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SHLEKIETOK M KIOHUPOBAaHME >KUBOTHBIX. MeToA TpaHCIUIAHTALUU SIAEP
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTrkeHuss U MepCHEKTUBbI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue 6uorexnonoruu. [Tocrrenomuas mudposas meaununa. [1P-auarnoctuka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKHUI aHAIN3 POTEOMa YeI0BEKa JIJIsl OLIEHKH COCTOSIHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peuieHus 3a1a4d NepcoHaTM3UPOBAHHON MEIULIMHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIep KallMX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIE 3a00JIeBaHMsI YeTOBeKa U KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrus — BayKHeIas Npou3BOIUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KUIIACC

Tema 1.3apoxkaenne 1 pa3BUTHE IBOJIONMOHHBIX NPeJCTABJICHUH B 0H010THH
OpomtonmonHas Teopust Y. Jlapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3MA. JKU3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymme cuibl dSBomonnu  BuaoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopun 3Bosronnu (CTI). HelTpanbHas Teopus SBOIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS OUoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xonnern, /. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. Jlunnewo)», «JlecTHuna >KuBbIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectsust Y. Jlapsuna», «Haxoaxu Y.
HapBuna», «®PopMmbl 060pbObI 3a cymecTBoBaHue», «lloponsl romybeit», «MHoroobOpasue
KyJBTYpHBIX (hopM KamycTs», «[loponbl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLIUX CHUJI 3BOJIOLHM», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOTHOLIUN.

Tema 2. MuKpO03BOIIOLUSA U eé pe3yJibTaThl

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTAapHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baiinbepra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMU. MyTallMOHHBIA Mpoliecc.
KombOunaruBHass u3mMeHUnMBOCTh. [[peil reHoB — ciyyailHble HEHaNpaBli€HHbIE W3MEHEHUs
4yacToT ajuiened B momymsuusax. O¢pdekT ocHoBarens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHudicenue eenemuuecko2o paznooopaszus. npudunvl u creocmeus. Illposenenue >¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30ismus  TOMyISIUi:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyecKkas (penpoIyKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[Tprcrioco0NeHHOCT OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLMU. Bo3HHMKHOBEHUHE
npucnocoOi1eHuit y opranu3zmMoB. Apomopdo3ssl u unuoaganrtanuu. Ilpumepsr npucnocobaeHuit
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3zoBaHue Kak pe3ysibTaT MHKPOIBOJIIOLMH.
W3onmsauust — ximroueBoil (akrop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajsionaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE
(momummonu3anus, TuOpuaAn3anus). JJIMTeTsHOCTh ABOIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BoOmIOIMOHHOM OuoMOrMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
O6unopazHooOpazus. MUKPOIBOIIONUS W KOIBOJIOLUS IMApa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(bopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEMl.

JeMoHCTpauMu

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTHY, «[lomysSIOHHas CTPYKTypa BUAA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI JaypcKoi», «l[lomynsannoHHble BOJHBI YHCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHaycTpuanbHbIi MEJIaHU3M», «Kussie HCKOIIa€MBbIE»,
«ITokpOBHUTENBCTBEHHAs! OKpacKka XHUBOTHBIX», «lIpenymnpexnaromas oOKpacka KUBOTHBIX»,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bunsl-gBoiiHuku», «CTpykTypa BHIa B mpuponae», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHHe TpEX  BUIOB  JAHABIIICH,
«JKosornyeckoe BUI000pa3oBaHKE BHUAOB cuUHUL, «[lonummounsr pacreHuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdbapun pacTeHHUN, KOJUIEKIIMM HACEKOMBIX, Yydelna NTHIl U 3Beper ¢
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydela MTHUIl M 3Bepel pasHbIX BUIOB, repbapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JladopaTropnasi padora «BrisBieHIE U3MEHYUBOCTH y 0CO0€H OJHOTO BUIA.

Jladoparopnasi pabora «lIpucnocobiiennsi OpraHu3sMOB M HUX OTHOCUTEIbHAA
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUA0B [0 MOP(POIOTUIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie popMbl U PUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduyeckue metonpl u3ydeHus osBomonuu. CpaBHeHue Quopbl U  (ayHbl
MaTepUKOB U OCTPOBOB. broreorpaduueckue odactu 3emnu. Buabl-sHIEMUKU U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METO/bl W3YUYEHHS SBOJIOLMH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSBJICHMS DBOJIOLMOHHBIX HOBILIECTB.
['omosornyHble ¥ aHAJIOrMUYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONEKyISpHO-
reHeTUYeCKue, OWOXMMHUYECKMEe M  MaTeéMaTH4YeCKHEe METOJAbl M3YyYeHHUS  HBOJIOLHUU.
["'omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JI€PEBbEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpHOCTH  (MpaBwWjia)  3BONMIOUUHU. [lpunyun  cmenvl  QpyHKyui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrounep, 3. I'ekkensb.

Tabnuubl U cxembl: «PUIOreHETUYECKHH PsiT JIOIAaN», «APXEONTEPUKC, «3BEpo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PenukTh», «HadampHble cTaguu >MOPHOHAIBHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEJIOBEKAa W ILIMMIaH3e», «I JIaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

OO6opynoBaHue: KOJUIEKIUH, repOapuH, MYJSKH HCKOMAEMbIX OCTAaTKOB OPraHHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emile

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTaBICHMSI O 3apOXKACHUU JKU3HM (KpealnoHM3M). ['mnore3a MOCTOSHHOTO
camo3apo>KJIeHus )KU3HU U €€ onposep:keHue oneitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.



OcHOBHBIE dTanbl HEOpraHUYecKoi Bomtonuu. [ImanerapHas (reojgoruyeckas) YBOJIOIHS.
XuUMHUECKasi HBOJIONMS. AOHOT€HHBI CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yekx) m rumoreza «mupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopuss 3emnu u Meroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKajaa: 30Hbl, IPbl, HIEPHUOBL, STTOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIFOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOMIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. CrpomartonuTel. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Talbl HBOJIONMU BbICHIUX pacTeHuid. OcHOBHBIE apoMop(do3bl pacTeHHil.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIU.
Cemennble pacteHus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOp0oBBIE
’KUBOTHBIE. JKU3Hb B BO/IE. DBOJIIOIMS MTO3BOHOYHBIX. [Ipoucxoxkienne aMmpuouii 1 penTuini.
[Ipoucxoxaenne miekonuTaronmx W OTUI. [lpuHnun kimoueBoro apomopdosa. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U NEPUOAAM: apXeil, MPOTEpO30H, NANe0301, ME3030H,
KaiiHOo30#M. OOmias xapakTepuCTHKa KJIMMara W Treojiorhyeckux ImporeccoB. [losBieHue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIM 3KOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKAUK OpraHU3MOB.
OCHOBHBIE CICTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmume! u cxembl: «CxeMa ombita @. Penuy», «Cxema ombita JI. [TacTepa mo u3yueHUto
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYEeCKOW SBONIOIUHY,
«Cxema o00pa3oBaHUsI DJYKapuoT MyTéM cuUMOHOreHeza», «CHcTeMa >KHBOM MPHUPOIBI»,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpoCHn», «Mxm», «llanmoporHukm», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«ApoMop¢o3bl  KHUBOTHBIX», «IIpocteiimme», «KumeuHononoctHsie», «llmockue yepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecMmbikaromuecs», «lITuupn,
«Mnekonuratomuey, «Pa3BuTe KuU3HM B apxeHckoil apew, «Pa3BuTHe KU3HM B



MPOTEPO30MCKOM 3pe», «Pa3BUTHE KWU3HU B TAJICO30MCKON dpey, «Pa3BuThe KU3HU B
Me3030lCKOil 3pe», «Pa3BuTve XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpraHUYEeCKOr0 MUPay.

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEJNOB, KOJUJIEKIHUU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIMH OKAaMEHEJIOCTEH, I0JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas jgabdoparopuasi padora «MojaenupoBanue onbiToB Muuiepa—tOpu mno
M3YYEHUIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMochepe».

JlabopaTtopnass paGora «l/3ydeHMe U OIMCAaHUE HCKOIAEMBIX OCTaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHue ocCOOEHHOCTEH CTPOCHUS PACTEHUH pa3HBIX
OTJZIETIOBY.

IpakTnyeckas padora «M3ydeHne 0COOEHHOCTEW CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE MPEJCTABICHUNW O MPOMCXOXKICHUU 4YeJOBEeKa. PenurmnosHeie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncrtBo  yenoBeka ¢ JKUBOTHBIMM. (CucTeMaTHuecKoe TIOJO0XKEHHE  YeJIOBeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJILHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpOINOreHe3a:  OMOJIOTMYECKHE,  COLMANIbHBIE.
CooTHoleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOTEHE3E.

OcHoBHBIE CTaUM aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JH0JIe. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU IroAc. YenoBek yMenblid, NepBble M3TOTOBICHUS OpyIui Tpyaa. Yemosek
MPSIMOXOJIAIINI 1 TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001l MpeoK HeaHIePTaIbCKOr0 YeIOBeKa U YeJI0BEeKa pa3yMHOro. YenoBek HeaH1epTaabCKUi
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneorenerika u najieoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBI 0TOOpP B MOMYNALHMAX 4YeIOBEKa.
Myranuonssiit porecc U noaumMopdusm. [lomynsiuoHHbIe BOIHBI, Ipeii( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacekl: eBponeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHAS (PKBaTOpHANIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
IIyTH pPAacCeJICHWs] 4YeJloBeKa M0 IulaHeTre. EnuHCTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOieHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpyKaromien cpensl. Biausaue reorpaduueckoit cpeasl U apeiida reHoB Ha MOpP(HOJIOTHIO U
(U3UOIOTHIO YeTIOBEKa.

MexauciuIinHapaple MeToabl B (u3uMyecKkod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISLUN.
buocoumaneHple  uccieqOBaHMS — NpPUPOABI  uesoBeka.  lccienoBaHue — KOIBOJIIOLMU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMONOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKeNleT IIUMIaH3e», «PyIuMeHThl u
aTaBU3MBbI», «JIBWXKyIIME CHUJIBl AHTPOIIOreHE3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpasionutek», «HenoBek ymensiii», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbip», «KpomanboHIb», «lIpeaku denoBekay, «IJTambl 3BOJIOLUHN YEIOBEKa»,
«Pacel uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTEeH, MPeMETOB MaTepHalIbHON KYJIbTYphl MPEIKOB
YeJoBeKa, penpoaykiuu (portorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4eslOBEKa M ueperna LIMMIaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTH IIMMIIaH3€, MOJIEJIN TOPCa IPEIKOB YeIOBEKa.

JlabopaTopnasi padora «/3yueHue ocoOeHHOCTEH CTpPOEHHUs CKeJeTa YeloBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JIOTMYECKUX aJanTallui YEIOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruu B Tpyaax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Paznensl u 3amaum skosnoruu. CBsi3b
3KOJIOTUU C JPYTUMHU HAyKaMH.

Metoasl skonoruu. [ToneBbie HaOmOnEeHUA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMN,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAUEHUE DKOJOTMYECKMX 3HAHUM IS 4YENOBEKA. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBaHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMYECKOM rpaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Ceepiios, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyeckue (akTopbl U 3aKOHOMEpPHOCTHM uX JeidctBusa. Knaccudukanums
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYEecKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojoruyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, 1O.
JInbux). TonepanTHOCT. IBPUONOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posib ceera. doTonepuoausm.

Temmeparypa Kak 3kojorudyeckuit gaxrtop. [leiictBue TemmepaTypbl Ha OpraHU3MBL.
[ToHMKHUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTAaHU3MBI.

BraxuocTs kak 3konorudeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIIEPKaHUIO
BonHOro Oamanca. Kiaccudukanms pacteHuid 1o oOTHouieHHio K Boje. Ilpucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAs!, BHYTPHOpraHU3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpel OOuTaHus
opranu3MoB. [IpucrnocobiaeHns Opranu3MoB K JKU3HU B Pa3HBIX Cpe/iax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOUYHBIE PUTMBIL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xusHeHHoi ¢opme. KuzneHHBIE (OPMBI
pacTeHU: NepeBbs, KYCTapHUKH, KyCTapHUYKH, MHOIOJETHHE TpaBbl, OJHOJETHHUE TPAaBBI.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX ~ B3aMMOJCHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Koomnepamus, MyTyaJin3M, KOMMEHCAIN3M
(KBapTUpaHTCTBO, HaxyiecOHWYecTBO). Herpoduueckne  B3amMonelCTBHS  (TOMHYECKUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaLuu

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIGHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTalli >KHUBOTHBIX», «Cpeapl OOWTAHHS OPTaHH3MOBY,
«buonornyeckune puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUIY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBanue: repbapuu pacTeHUM W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHETIOOMBHIE W TEHEBBIHOCIHUBBIE KOMHATHBIE
pacTeHus, repOapuM ¥ KOJJIEKIUU TEeIUIONIOOMBBIX, 3UMOCTOWKHX, MOPO30YCTOWYUBBIX
pacTeHMii, 4Yydena MNTHULl M 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K TUrpopuTam,
Kcepoputam, me3oduTaM, KOMHATHBIE PACTEHHUS JAaHHBIX TPYII, KOJJICKIIMH KUBOTHBIX,
oOWTaIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTEHUH U KMBOTHBIX, 00JaJArOIINX
yepTaMu TPUCIIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBHHM JKWU3HM, Tepdapuu u
KOJUICKIIMM PACTEHHM W >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi pa6oTta «BbIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pabora «BbIsSBICHHE TNPUCTIOCOONCHUH OpPraHU3MOB K BIIHSHUIO
TEMIEPATYPbI».

Jladboparopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTH pPACTEeHUN W3 pPa3HBIX MeECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTHYECKHE XapaKTepUCTUKK nomynsuuu. [lomynsauus kak Ovojoruyeckas cCUCTeMa.
Pons HeomHOpomHOCTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(GbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI Momysiuidi. OCHOBHBIE MTOKA3aTeNN MOMYIISIIHN:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pACTHAs U IOJIOBasl CTPYKTYpPa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHsL.

Dkojnoruyeckas CTpykTypa mnomynsuud. OneHka YuciIeHHOCTH mnomymsinuu. [uHamuka
MOMYJSIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonyisiuud. Kpusble poctra uyucienHoctu nonyisiuud. Kpusbsie BbDKuBaHMs. Perynsuus



YUCIIEHHOCTU TMOIMYNSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKojorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »HKoNMOrMUecKo Humie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornyeckor Humm Jhx.M. Xaruuncona. Pa3zmepsl skonorndyeckoi Humu. [loreHunansHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsiiuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOjornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysauny, «lIpoctpancTBennas
CTPYKTypa nonyisauun», «Bo3pacTHble mnupamMuipsl nonyisiquun», «CKOpPOCTb 3aceleHus
MOBEPXHOCTU 3EMJIM Pa3IUYHbIMH OpranuzMamu», «Mojens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Jxos10rus cood1EecTB. IKOJOrH4YeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peAyLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue 610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBopoT BEECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHBIE ITOKa3aTeNN 3KocucTeMBl. broMacca n npoayKius. DKOJI0rH4eCKUe MUPaMUbl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — cyKIeccud. IlepBuuHble M BTOPUYHBIE CYKLECCHHM U UX
OpUYMHBL. AHTpOIIOTEHHbIE BO3JeWcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOcucmembl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHos. Pazmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCHCTEMaMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponuzanusi ropojckol ¢aynel. buomormueckoe ©  XO34HCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
sKkocucTteMax. Porb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPrUM W  BEIIECTB MEXIY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, TNOMYJSALUNA M DOKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTECHHBIX BO3ICHCTBUN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOA02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTooIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJINCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas mupamMuia OnoMacce», «IKOJOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonota», «llepBuynas cykueccus», «BoccranoBienue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPruu B arpoieno3ey, «IIpumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Yydejia NTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENb HIKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

JlabopaTopnasi padora «/3yduenue pazHooOpa3usi MEIKUX MOYBEHHBIX YICHUCTOHOTUX B
Pa3HbIX SKOCUCTEMAX.

IKCKypeusi «DKCKypCHsl B THIIMYHBINA OMOTeoleHo3 (B AyOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmemnanerapHas 00ojJ0uka 3eMiIH, TJIe CYIIECTBYET WM CYIISCTBOBAJIa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTHU cyliecTBOBaHUsI Onocdepsl. OcodeHHocTn Ouochepsl Kak rio0ambHOM
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuiecTB U
OMoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PuTMuuHoCTh siBNeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsaTre 0 6nome. OCHOBHBIE OMOMBI CYLIHM: TYHIpa, XBOHHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIUS S>KHBBIX CHCTEM, OIEHKAa HX PECYpPCHOTO TMOTEHIHala u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriepojia B npupojie», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJibl B IPUPOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumaeckue mosica 3emum», «Tynapay, «Taiiray,
«CMmemannbii  secy, «llIupokomucTBennbiit secy, «Ctemb», «CaBanHa», «llycThiHDY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W HUX TpUYHHBL Bo3meicTBue demoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyiienne noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHe KiuMara.

AHTpPONOTreHHOE BO3JEHCTBME HA PACTUTEIbHBIM M KUBOTHBIM wmup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE NMPUHIMUIIBI OXPAaHbI NMPUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). boranuueckue caasl U 300J0TUYECKUE
MapKu.



OcHOBHbBIE IPUHIIMUIIBI YCTOMUMBOTO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbL. ParronanbHoe
NPUPOJONIONB30BAHNE M COXpaHEHHE Ouoyoruueckoro pasHooOpazus 3emum. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe MeTOAOB MOHUTOPUHTA Pa3BUTHS OINACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle uccredoganuss nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUCmem u cnocooos 60pvoLL ¢ HUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazemHuix 5KOCUCmeM.

JleMoOHCTpaL U

Tabmuer u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps»,
«3arpszHenne mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIN YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YarOIMIMMUCS
pOTpaMM CpeAHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTrpamMMbl MO OUOJOTHH BbIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHHME OOYYAIOIIMMHUCS  POCCHMCKOW  Ipa)KIaHCKOU
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEIEHHUIO,
Hanuyue momueéayuu K OOY4CHUIO OHWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, TNPHUCYIIUMU  CHUCTEME
OMoJOru4Yeckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb TN U CTPOUTH KU3HEHHBIE IJIaHBI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, IPUHSATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUA M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCITUTAaHUS U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEHW MO3UIMU JTUYHOCTH, MATPUOTU3MA U
YBaXXEHHUS K 3aKOHY U TMPABOIMOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOTO
yBaXXEHUsA, OEpeHOr0  OTHOMICHMS] K  KYJIbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «bromorus» JOMKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYyYaroUIUXcsl pyKOBOJICTBOBAaThCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacHIMpEeHNe KU3HEHHOI'O ONBITA U ONbITa JACSITENIBHOCTH B MPOLECCE pPealn3alld OCHOBHBIX
HaIpaBJIECHUN BOCITUTATEIHLHON IEATETLHOCTH, B TOM YHUCJIE B YaCTHU:

1)rpaxxaaHcKkoro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00IIeCTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, yBaXKEHHWE 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MPOCKTOB,
peleHrnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPEENSITh COOCTBEHHYIO TO3HUIIMI0O TI0 OTHOIICHHUIO K SIBJICHHSIM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJCH ¢ pa3HBIMU yOSXKIECHUSAMHU, KYIbTYPHBIMHA [IEHHOCTSMU U COIUATBHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKOM IPKIAHCKONW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAUI0 M MNaMSATHUKAM MPUPOJIBL,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HAY€HUsI OMOJIOTHH B IIO3HAHUN 3aKOHOB IIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUIICKOT0 HapoIa;

c¢(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs ICTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUM;

MMOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATh
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAIBHOIO0 0JIArONOJIY M

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U TICUXHUUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJIS,
HAapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

UHTEpEC K pa3iuyHbIM chepam mpodeccuoHanbHON AeITeIbHOCTH, YMEHHE COBEpPILIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUH BCel
KU3HHU;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS S



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKpY>KAOLEel cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEJCHMsI B NPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUITHBIE YKOJIOTUYECKUE MOCIEACTBHS MPEANPUHUMAECMBIX
JecTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIbHOM IpPAKTUKE, TOTOBHOCTH K YYacTHUIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI'0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3aHNHU LEIOCTHOTO MPE/CTaBICHUs 00 OKpYyKaroIieM
MHUpe KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWMOJIOTMM JJII COBPEMEHHON LMBWIM3ALMU: 00eCredeHUs
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJISIX MOBBIMICHUS 00
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIHOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoi Mpu U3y4eHur OHOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOYEHUSI HAa OCHOBE HAy4YHbIX ()AaKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME LIEHHOCTU HAayYHOW JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIISATh NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMH IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMSI MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXIAUCITUIUTMHAPHBIC
(MeXTpeaMeTHbIE) O0IIeHAyYHbIE TIOHITHS, OTPaXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIIECIOBaHNUEe, HAONIOJCHUE, M3MEpPEHUEe, DKCIIEPUMEHT U JIPyrue); YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC), 00CCIICUHBAIOIINC
dbopmupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMITETEHITUH OOYyYarOlTUXCS,
CITOCOOHOCTH o0y4Jaronmxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHbIE YyueOHBbIE ACHCTBUS B IO3HABATENBHOU U
COITMAIbHOM MPAKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CPEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MMO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHHUBEpCajbHble Y4eOHBIC JIEHCTBHUS, PETYJIATUBHbIE YHHUBEpCAIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1)0a3oBble JIOTHYeCKHUE TeiiCTBHS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJu3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHMHM 3HAHUH MNPUEMBI JIOTHYSCKOTO MBIIUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHYECKUX
MOHSTU (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATH CBS3H C APYTUMU MOHITHIMH);

OTIPEICIIATh TEIM JEATEIBbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHU WX JOCTHKCHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIONIb30BaTh OMOJIOTHYECKUE TOHSTHUS Uil OObsACHEHUs (AKTOB M SBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYKJCHHUS (MHIYKTHBHBIC, JICIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBACMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKIIOUCHUS,;

MPUMEHSTh CXEMHO-MOJICbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMMA PAa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
U HEMaTEepPUATBbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIEATEIBHOCTH, OIICHWBATH COOTBETCTBHE PE3YJIBTATOB IMEISIM,
OIICHUBATh PUCKH IMTOCIICACTBHUI JIESITSIBHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBITIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2)0a30BblIe HCCeN0BATEIbCKUE TeHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pellIeHUs] TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3JINYHbIX METOA0B IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMUHOJIOTHEN, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
rUnoTe3y €€ pelieHusl, HaxOIUTh apryMEHThI /Jis J0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAjaratb OpUTHHAJIbHBIE MOJAXOAbI U pEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApSIX U CIPaBOYHUKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampoChl M TMPUMEHATh paszIMYHble METOAbl NpPU TOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaNbHYIO (OpMY TNpEACTaBICHUS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopMaLuel: TPUMEHITh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTUYeCKHe 3HAKHM M CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

1)o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAJlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/ylaraeMoi 3aJa4yd, YYUTHIBATb MHTEPEChl U
COTJIACOBAaHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUSI C HCIOJb30BAaHUEM SI3BIKOBBIX
CPEJICTB.

2)coBMeCTHAs eI TeJIbHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JCHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JEUCTBUS 1O €€ JOCTM)KEHMIO: COCTaBIATH IUIAH JEHCTBUM, paclpeneisiaTbh poju € Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUHN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1)camoopranmu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS U1 BBIABIEHUS NpoOJieM M HX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JIEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKON IPYIUIIUHN B Pa3HBIX 00JACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHOM pe(IEeKCHN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKECHHUIO;
IPUHUMATh MOTUBBI U apIYMEHTHI JPYTUX [P aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;
3)npunsiTue ceds M APyrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OLIMOKHY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
INNPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yri1yOJa€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npo(uiIbHOro o0yueHust 00yqaronmxcs
Oouonornu. OHM BKIIOYAIOT: crenu(UYEcKUue sl OHOJIOTMM HAy4HbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
NeSTEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHUH W HMX NPUMEHEHUIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAIbHBIX )KU3HEHHBIX CUTyauusx. [IpeqmeTHble pe3ysbTaTsl IPEICTaBICHbI 110 T01aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MeCTe U pOJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHUHbBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI H
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroline
OMOJOTMYEeCKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IrOMeocTas,
CaMOpEeTyJISILMSL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHI FaMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTMUECKHUX pSAJOB B HacleAcTBeHHOW usMeHuuBoctu H. M. Basuiosa), npuHIUNbI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOI'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJIOTHYECKUX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOI0JeHIE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U DYKapHuOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpPraHu3Max pacTeHUM, KHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOro TUIMOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, YMOpPHOreHe3a, NOCTAIMOPHOHAIIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
WHIMBUYAJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOre€He3a), B3aUMOJICHCTBHSA T'€HOB, IeTepo3Hca,
UCKYCCTBEHHOTO 0TOO0DPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEW U UX (QYHKIUSIMHU, MEXKIYy OPraHAMU U CUCTEMaMHU OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YEIIOBEKa M MX (QYHKIHSIMH, MEXKIy CHCTEeMaMHU OPraHOB U HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
UKIOB OPraHu3MOB, JTallaMd SMOPUOHAILHOTO Ppa3BUTHS, TEHOTUIIOM U (peHOoTUIoOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBJISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHMH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOIIMKY JIJISl JOKA3aTelIbCTBA POJCTBA OPTaHU3MOB PA3HBIX CUCTEMATUYCCKUX TPYIII;

YMEHHE peliaTh OWOJIOTHYECKUE 3a7aud, BBISIBISTH MPUIMHHO-CIICICTBEHHBIC CBS3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKUMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMCHHE BBIIOJIHATH JTAOOPATOPHBIE W MPAKTHYECKHE PaOOTHI, COOIIOIATh NPABHIIA TPH
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIWIIMHE, MMPOBOJMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMICCTB, M MYOJUYHO IPEACTABIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEAOBaHUNA B 00JIacTH
OWosornu W MenWIUHBI (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
W3MEHEHHE TeHOMA U CO3/IaHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIei mpodeccuoHaNbHON AeITeTbHOCTH B
obnactu OMOJIOTUH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X031 CTBa, MUIIEBON
MIPOMBINIJICHHOCTH, YTIyOJsITh ITO3HABATEIBHBI WHTEPEC, HAIMPABICHHBIA HAa OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3aIMsaX CpeIHero MpohecCHOHaTBFHOTO U BBICIIIET0 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHOro mnpenmera «buomorus» B 11 Knacce
JIOJKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHUH HKOJIOTHUYECKUX MPOOJIEM YeOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
paIMOHATIBHOTO TPHPOJIOTNIONL30BaHU, W B (OPMHPOBAHMHM IIEHHOCTHOTO OTHOIICHUS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIAaJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJIAJIeTh CHCTEMON OMONOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEAeTeHHS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJATAIONIMX OWOJIOTHYECKUX TEPMUHOB U TIOHATHHA (BHII,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomronuu), ydenus (A. H. CeBepmoBa — 0 MyTsSX U HaNpaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muanmyma lO. JInbOuxa,
9KOJIOTUYECKOW MUPaMHUIBI SHEPTHH ), TUTIOTE3bI (TunoTe3a «vupa PHK» V. I'nnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHHS, WCIOIh3YEeMbBIMU B
OMOJIOTUYECKUX WCCIEAOBAHUSAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAaHUE, H3MEpPEHUE,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOaMU BBISBICHHUS M OLIEHKH AHTPOIOI€HHBIX U3MEHEHUH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCaMU HBOJIOLHUH, JBUXKYILIUMHU
CHJIaMH aHTPOIOI'€HE3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCHCTEM W IPUCHOCOOIECHUSAMHU K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3eH
OpPIraHU3MOB B COOOIECTBAX, AaHTPOIOI€HHBIX U3MEHEHUH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTaHHUs, €IMHCTBA YEJIIOBEUECKUX pac, HEOOXOAMMOCTU
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTHYECKUE 3a7aud, BBISBISATb NPUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU HpOLlecCaMM U SABJICHHUSMH, Je€aTh BBIBOJABI HU
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATb HUX OSKCIEPUMEHTAIBHBIMH CpPEJICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJIYUYECHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HbIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
NOJIy4EeHHBIE PE3y/IbTaThl HA YUEHUYECKUX KOH(EPEeHIUX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAaHHBIN BBIOOP Oyayiei mpodeccuoHanbHOM 1esITeIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIIJIECHHOCTH, YIIyOIsTh
MO3HABATENIbHBIN MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOJDKEHHE OHMOJIOTMYecKoro o0pa3oBaHHsS B OPraHU3ALUSAX CPEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(pPOBbHIE)
Konrpoubnbie IIpakTHyeckue
n/n NpPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoThI
1 buonorus kak Hayka https://school.oblakoz.ru/materials/495845
2 JKuBble CHCTEMBI M X U3YYEHHUE https://school.oblakoz.ru/materials/495845
3 buonorus kierku 0.5 https://school.oblakoz.ru/materials/495845
4 e 10 1 1 https://school.oblakoz.ru/materials/495845
KJICTKH
5 Ctpoenue U QyHKIIMU KICTKH 8 1 2 https://school.oblakoz.ru/materials/495845
6 OOMEH BEILECTB 1 NPCBpAIIICHHC 9 1 1 https://school.oblakoz.ru/materials/495845
OHCPI'MH B KIICTKE
H .
7 aCHeHCTBeHIfaﬂ HHGopMaALHA H 9 1 0.5 https://school.oblakoz.ru/materials/495845
pcam3anus €€ B KJIICTKE
8 Ku3HEHHBIH UK KIIETKH 6 1 1 https://school.oblakoz.ru/materials/495845
9 CTpoerne n dyniunn 17 2 15 https://school.oblakoz.ru/materials/495845
OpraHnu3MoB
P .
10 A3MHONCCITIE 1 paspiTHe 8 1 1.5 https://school.oblakoz.ru/materials/495845
OpraHu3MoB
I'enetnka — Hayka o
11 HACJICJICTBEHHOCTH U 2 0.5 https://school.oblakoz.ru/materials/495845
HU3MEHYUBOCTU OPraHU3MOB
12 3aKOHOMEpHOCTH 10 1 1 https://school.oblakoz.ru/materials/495845
HaCJICACTBEHHOCTHU
13 3aKOHOMEPHOCTH H3MEHYHNBOCTH 6 1 1 https://school.oblakoz.ru/materials/495845




14 ['eHeTHKa yemoBeKa 3 0.5 https://school.oblakoz.ru/materials/495845
15 Cenekuus OpraHu3MOB 4 1 https://school.oblakoz.ru/materials/495845
b .

16 VOTCXHOTIOTIA 1 CHETTCTHACCRaR 4 https://school.oblakoz.ru/materials/495845

ouonorus
17 PesepBHOEe Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 102 10 13

I[TPOT'PAMME




11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiejioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Konrpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI padoThI

3apokJeHe U pa3BUTHE

1 9BOJIIOIHOHHBIX MPEICTABICHHIA B 4 https://school.oblakoz.ru/materials/495845
Oouosiorun

2 MKPOOBOTONI 1 €¢ 14 1 2 https://school.oblakoz.ru/materials/495845
pe3yNnbTaThl

3 AKPOIBOIOILA H c€ 6 1 https://school.oblakoz.ru/materials/495845
pe3yJIbTaThl

4 Hponcxoscnertite i pasputie 15 2 1.5 https://school.oblakoz.ru/materials/495845
JKU3HH Ha 3emie
IT — .

5 POMCXONICHIE HeloBeRa 10 1 1 https://school.oblakoz.ru/materials/495845
AHTPOIIOT€HE3
DKOJIOTHSI — HayKa O

6 BIBUMOOTHOICHIX OPratiiMon 3 0.5 https://school.oblakoz.ru/materials/495845
N HAAOPraHU3MEHHBIX CUCTEM C
OKpY>Karollen cpenon
OpraHu3smbl U cpejia OOUTaHUs 1.5 https://school.oblakoz.ru/materials/495845
DKOJIOTHS BUOB ¥ MOMYJISIUN 0.5 https://school.oblakoz.ru/materials/495845

9 JKOINOTH CO0OMIECTE. 12 1 0.5 https://school.oblakoz.ru/materials/495845
DKOJOTUYECKHUE CUCTEMBI
b — .

10 Hocepa — riobareKa 6 1 https://school.oblakoz.ru/materials/495845
IKOCHCTEMA

11 YenoBek U OKpyXkaroIasi cpesia 1 https://school.oblakoz.ru/materials/495845

12 PesepBHOE Bpems




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

10

7.5






