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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma o yuebromy npeamery "buonorus” (nanee - OMOIOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3
«O06 obOpazoBanun B Poccuiickoit ®expepanun»y, ®I'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «buoorus» U OCHOBHBIX IMOJIOKEHUN (henepanbHOi paboyeil mporpamMmmbl
BOCIUTAHUS.

VYuebusiii npeamer «buomorus» yriy0néunoro ypoBHs usyudeHus (10-11 xmaccer)
SBIISIETCS. OJJHUM M3 KOMIIOHEHTOB IpeIMETHON 001acTu «EcTecTBEeHHO-HAYYHBIE MPEAMETHD).
Cormacao monoxermsiMm PI'OC COO mnpodwibHble y4eOHBICE NPEIMETHI, H3y4aeMble Ha
yriayOnEHHOM YpOBHE, SIBIISIOTCS criocoOoM muddepeHnnanuu o0y4eHusl Ha YPOBHE CPEIHETrO
o0miero oOpa3oBaHUS M MPHU3BAaHBl OOECIIEYUTH MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIHMM,
CpeIHUM OOILIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM oOpa3zoBaHueM. B To e Bpems
KKIBIA U3 3THX YU4€OHBIX MPEIMETOB JOJIKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE PEIICHUE
00pa30BaTeNbHbBIX, BOCIUTATEIBHBIX M PA3BHBAIOIIMX 33]a4, CBS3aHHBIX C MPOQOpUCHTAIHEH
00y4Jarommxcsi U CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOM 00JIacTU HAy4yHOTO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM, SKOJIOTHEH, ICUXOJIOTHEH, CIOPTOM MJIH BOSHHBIM JICJIOM.

[Iporpamma no yuebnomy npeamery "buosiorus” maér mpeacraBiieHHe O IS U 3a/1a4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriryOn€HHOM ypOBHE, ONpeaesseT 00s3aTeabHoe
(MVHBapuaHTHOE) IPEAMETHOE COJAEp)KAHME, €r0 CTPYKTypUpOBaHHE IO pasfieiliaM M Temaw,
pacrpenenenue 1o KiaccaM, peKOMEHIYET MOCIeA0BaTeIbHOCTh U3yUeHHsI yUeOHOTro Marepuaia
C y4y€TOM MEXIIPEIMETHbIX U BHYTPHUIIPEAMETHBIX CBs3€d, JIOTHMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0cOOEHHOCTEH oOydwaromuxcs. B mporpamme mo Ouosioruu peaan3oBaH MPUHIIHIL
IPEEMCTBEHHOCTH C H3yYeHHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHA,
Omaromaps 4yeMy [pPOCMATpPUBACTCSl  HAMPABICHHOCTh Ha  IMOCJIENYyIollee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OPHEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJOTHUYECKOrO MBIIUICHUS, IPEICTaBICHUNA O 3I0pOBOM oOpase >KM3HH, Ha
BOCIIMTaHHE OEpPEKHOIO OTHOLIEHUS K OKpYXkarolled npupoaHoil cpene. B mporpamme no
OMOJIOTMH TaK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mpeamera «buosorus» B peanu3aluu
tpeboBanuit ®I'OC COO Kk MmIaHUPyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM WU IMPEAMETHBIM
pe3dynbrataM oOyueHHs U B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEIbHOU
NeSITEIbHOCTH OOYYaIOIMXCsl 10 OCBOCHHMIO COZEp)KaHWs OMOJOTHMYECKOro 00pa3oBaHMs Ha
YPOBHE CpeHero 001ero oopa3oBaHusl.

YueOuslii npeamer «buonorus» Ha ypoBHE cpeaHero odumiero oOpa3zoBaHHS 3aBepIIAET
Ouosnoruueckoe oOpa3oBaHKE B IIKOJE U OPUEHTHUPOBAH HA paCUIMpEHUE U yriayOieHne 3HaHun
0o0ydJarommxcsi O >KUBOW MPHUPOJE, OCHOBAX MOJEKYJISIPHOM U KJIETOYHOM OHOJIOTHH,
OMOPHUOJIOTUN U OMOJIOTUU PAa3BUTHS, TEHETUKHU, CEJICKINH, OMOTEXHOJOTUH, IBOJIIONHUOHHOTO
YUEHHUS U KOJIOTUH.

Nzyuenne yuebHoro npeamera «buonorusi» Ha yriyOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
HOJATOTOBKY OOYYaroImuXcs K TOCIEAYIOUIEMY MOJYYEHHI0 OMOJOTHYecKoro oOpa3oBaHUs B
By3aX W OpPraHU3aLUSAX CPEeIHEro NMpodecCHoHaIbHOro 00pazoBaHus. OCHOBY €ro CoJepiKaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU HU3YYCHHH OOydYarolUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS NOJIy4aroT pa3BuTue. Tak, paciiupeHsl U yriayOaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, JKUBOTHBIX, Ipubax, OaKTepusx, OpraHu3Me YelIOBEKa,
Oo0IIMX 3aKOHOMEPHOCTSIX JKHU3HH, [OTMOJIHHUTEIbHO BKJIIOYEHBI OHOJOTMYECKHE CBEICHUS
MPUKJIATHOTO M TOUCKOBOTO XapakTepa, KOTOPble MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI AJIs



nocleaAyroero Beioopa npodeccuu. Bo3moxkHa Taxke MHTErpanus OMOJOTHYECKUX 3HAHUI C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TOTYYEHHBIMU O0YYarOIIUMUCS TPU U3yUYEHUH (PU3UKH, XUMHH,
reorpaduu U MaTEMaTHKH.

CtpykTypa mnporpammbl 1Mo ydeOHoOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBOJIOIMOHHBIM MOAXOABI K H3ydeHHIo Ouonoruu. CoOrjacHO UM, H3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpPHBIE JJIsl KUBBIX CHUCTEM Pa3HOr0 YPOBHS OpraHU3allUH,
HBOJIIOIMM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJIOTHYECKOTo pa3zHOoO0Opasus
wianetsl. Tak, B 10 kiacce M3y4yaloTcs OCHOBBI MOJIEKYJISIDHOM M KIJIETOUHOM OuoJIoruy,
SMOPHUOJIOTUU U OUOJIOTMH Pa3BUTHUS, TEHETUKU U CEJIeKUIUH, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTHH, aKTyaJH3UPYIOTCS 3HAaHUS OOydarommxcsi 1Mo OOTaHUKE, 300JI0THH, AHATOMHH,
¢usuonorun yenoeka. B 11 kimacce m3ydaroTcsi SBOJIOLMMOHHOE YUYE€HHUE, OCHOBBI HKOJIOTUH U
ydeHue o ouocdepe.

YueOuplii mnpeamer «buonorus» npu3BaH O0OECHEUUTh OCBOCHHE OO0ydYaroIIUMUCS
OMOJIOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLUIOB W MPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHUH O CTPOEHUH, MHOrO0Opasuul u
OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIyJsLUU, OHOLIEH03a, IKOCHUCTEMBI, O BBIJAIOIIMXCS
HAYYHBIX JOCTH)KCHMSX, COBPEMEHHBIX HCCIICOBAHMSIX B OMOJIOTHH, MPUKIATHBIX acleKTax
Ouosnoruueckux 3HaHWM. J{7s pa3BUTHA U MOJJEpKaHUS MHTEpeca o0ydaroumxcs K Ouoyioruu
Hapsily €O 3HAUUTENIbHBIM 00bEMOM TEOPETUYECKOTO MaTepuaia B COJEpKaHUU MPOrpamMMbl 10
OMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHUEHM CTAHOBIICHHMS] W PA3BUTHs TOM HIIM MHOU
oOnactu OMOJIOrHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B pEIICHUE BaXKHEHIINX
OMOJIOTHYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Henp u3yuenus yuebHoro npeamera «buosorus» Ha yriiy0J€HHOM YpOBHE — OBJIAJICHHE
0o0y4aloIMMUCSA 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAJIBHOM OpraHu3aliu >KUBBIX CHCTEM
pa3HOro paHra v NpuoOOpeTeHNue YMEHHUI MCIOJIb30BaTh 3TU 3HAHUS B (POPMHpPOBAHUM MHTEpEca
K OIpeaenéHHoN o0nacTu npoecCUOHANbHON NEATEIbHOCTH, CBA3aHHON ¢ OMOJIOTHeN, WIn K
BBIOOPY y4eOHOTO 3aBEeICHHS ISl IPOIOJDKEHUS OMOJIOTHIECKOTO 00pa30BaHMUA.

JlocTikeHne ey u3ydeHus: yuyeobnoro npeamera «buonorusy Ha yriyOoinéHHOM ypoBHE
o0ecrnieunBaeTcs pelieHueM CIEAYOMUX 3a/1ay:

ocBoeHHE OOydyaloIMMHUCS  CUCTEMbl  OHOJIOTMYECKMX 3HAHHW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHLEMUMSX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IMpaBUiax,
COCTaBISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAYy4YHYIO KApTHHY MHpa; O CTPOEHUH,
MHOT000pa3uu U OCOOCHHOCTSAX OMOJOTHYECKHX CHCTEeM (KJIETKa, OpraHu3M, MOIYJISus, BHI,
OuoreoreHo3, Ouocdepa); O BBLIAIOMIMXCS OTKPBITUSAX U COBPEMEHHBIX HCCIEIOBAaHUSAX B
OuoJIoruu;

O3HAKOMJICHHE  OOy4YaloIIMXCi €  METOAAMM  IIO3HAHMS  JKMBOW  IPUPOABIL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOIMUECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOM OHMOJIOTHH,
SMOPUOJIOTUY U OUOJIOTMH Pa3BUTHUS, TEHETHUKU U CEJIeKUIUH, OMOTEXHOJIOTUH U CUHTETUYECKON
OMOJOruM, MaJCOHTOJOIMM, 3KOJOTMH); METOJAaMH  CaMOCTOSTENBHOIO  IPOBEIEHUS
OMOJIOTUYECKUX HCCIEIOBAaHUN B JIa0OpaTopuu M B MpHUponae (HaOMOaeHHe, H3MEpeHHe,
JKCIIEPUMEHT, MOJIETIUPOBAHUE);

OBJIaJIcHHE OOYYaIOUIUMUCS YMEHHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIM3UPOBATH U
UCTIOJIB30BaTh OMOJIOTUYECKYI0 HH(OPMAIIHIO; TIOJIH30BATHCS OMOIOTUYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJOTMM M COLUAIIBHO-
SKOHOMHMYECKUMHU M SKOJOTMYECKUMHU NpoOJieMaMU YeIOBEYECTBA; OLEHUBATh IOCIEICTBUS
CBOCH JIEATENbHOCTH [0 OTHOLIEHUIO K OKpY)Kawolled HpHUpPOIHOM cpelre, COOCTBEHHOMY



3MI0POBBI0O M 3/I0POBBIO  OKPYXAIOLIUX JIIOJeH; OOOCHOBBIBAaTH M COOJIOAATh  MeEpbl
npopUIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuUil, MpaBWiia MOBEICHH B MPHUPOJE M OOecredeHus
0€30MaCHOCTH COOCTBEHHOM KHU3HENEATSIbHOCTH B YPE3BBIUYAWHBIX CUTYAIHSIX MPUPOIAHOTO U
TEXHOTCHHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIC HayuyHble OTKpPBITHS B 001acTu
OHOJIOTHH;

pa3BUTHE y O00YYalONIMXCS MHTEIUIEKTYyallbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mMpolecce
3HAKOMCTBA C BBIJAIOLUIMMUCS OTKPBITUSIMU M COBPEMEHHBIMHU MCCIEIOBAaHUSMU B OMOJIOTHH,
pelaeMbIMH €10 MpobJieMaMu, METOJI0JIOTHEN OMOJIOrMYecKOro HCCIeIOBaHUsl, MPOBEICHUs
9KCIIEPUMEHTAJBHBIX HCCIIEOBaHUM, pelmeHus] OHOJOTHYEeCKUX 3aJad, MOJAEITUPOBaHUS
OMOJ0rN4YEeCKUX OOBEKTOB U IIPOLIECCOB;

BOCIIUTaHHE y OOyYarOMMXCsl IIEHHOCTHOTO OTHOLICHMSI K JKMBOM HPUPOAE B IEJIOM H K
OTIENbHBIM €€ 00beKTaM U SBJICHUSM; (OPMHUPOBAHUE OSKOJOTHYECKOM, TE€HEeTHYEeCKOU
rPaMOTHOCTH, OOIIEW KyJbTYphbl MOBEACHUS B MPUPOJE; MHTETpAllMM €CTECTBEHHO-HAYYHBIX
3HAHUIL;

npruoOpereHne 00y4aromUMICS KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOAOIOIH30BAHUN
(coOnroenue mpaBWJI TOBEJACHHS B MPHUPOJE, OXPAaHBI BHJIOB, HSKOCHCTEM, OHOCOEpHI),
COXpPAaHEHUU COOCTBEHHOI'O 3J0POBBS U 3J0POBBSl OKPYXKAIOIIUX JIOAEH (CcoOMto/IeHus Mep
npodunakTuku  3a0oneBaHui, oOecriedeHne  OE30MACHOCTH  KHU3HEACSITEIbHOCTH B
Ype3BbIYANHBIX CUTYaLUsAX IPUPOJHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUs
OMOJOrMYECKUX 3HaHUN U YMEHUH B [IOBCETHEBHOM KU3HU;

CO3JIaHME YCJIOBHMH JJIi OCO3HAHHOrO BbIOOpa OOYYAIOUIUMUCS HHIUBUAYATbHOU
00pa30oBaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOIICH MOCIEAYIOmEMY HpOoQPecCHOHATHLHOMY
CaMOONPEJIEICHUIO, B COOTBETCTBUU C WHJAMBUIYaJbHBIMM HMHTEpECaMH U IOTPEOHOCTAMU
peruoHa.

OO0miee 4yuCIIO YacoB, OTBEACHHBIX Ha H3ydyeHHUE OMOJIOTMM Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpaszoBanms, coctaBiser 204 dgaca: B 10 kmacce — 102 waca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEACIIO).

Ot6op opraHm3anMoOHHBIX (GOpM, METOJOB U CPEACTB OOydeHUss OUOJIOTHU
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €ro COJep’KaHus U HAIpPaBIEHHOCTH Ha MPOAODKEHUE
OHMOJOru4eckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHero Npo(ecCHOHATBLHOTO U BBICLIETO
o0OpazoBaHusl.

OO0s3aTeNbHBIM YCIOBHEM NPU OOY4YEHHUH OWOJIOTHH Ha YTIyOJIEHHOM YPOBHE SIBIISETCS
IpoBeJCHUE JIaDOpaTOPHBIX U MpakTUdyeckux pador. Takxke ywyacTue oOydarolmuxcs B
BBIMIOJTHEHUHM  TMPOEKTHBIX M  y4eOHO-HCCIIEOBATEIbCKUX pPabOT, TeMaTHKa KOTOPBIX
ONpEe/ENsAETCS YYUTEIEM Ha OCHOBE MMEIOIIMUXCS MaTepUabHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MIPUPOTHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIEIEHHOE  KYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHON uToroBoi arrecranuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemenHast 6uosyorusi — KOMIUIeKCHasi Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMHU Mpodiiembl. DyHIaMEHTaNbHbIC, MPHUKIAIHBIE U
MOVCKOBBIC HAYYHBIEC UCCIIEIOBAHMS B OMOJIOTHH.

3HadyeHne Ouojoruu B (HOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. Ilpodeccun, cBszanHbie ¢ Owuosorueil. 3HaueHue OWUONOTMH B MPAKTUYECKOU
JIEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CETbCKOM XO034MCTBE, IPOMBIILIIEHHOCTH, OXPAHE IPUPOJIBI.

JdemMoHcTpauuu

[optpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Menpnens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. M. Basuios, H. B.
Tumodees-PecoBckuid, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBsi3p OMONIOTUU C APYTMMHU HaykamMm», «CucreMa OMOJIOTHYECKUX
HAYK».

Tema 2. ’KuBble cCTeMBbI U UX U3YYEeHHUE

KuBble cuctembl Kak mpeaMeT u3ydeHus: 6uonoruu. CBOMCTBA )KUBBIX CUCTEM: €TUHCTBO
XMMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIOKHOCTb M YHOPSAAOYEHHOCTH
CTPYKTYpbl,  OTKPBITOCTb, = CaMOOpraHU3alus, CaMOBOCIPOM3BEICHHUE, Pa3qpaKUMOCTh,
W3MEHYHUBOCTb, POCT U pa3BUTHE.

YpOoBHM OpraHM3anuy SKMBBIX CHCTEM: MOJIEKYJSIPHBIM, KIJIETOYHBIA, TKaHEBBIM,
OpraHU3MEHHBIH, NONYJISLIUOHHO-BUIOBOM, 9KOCHUCTEMHBIN (OuoreoneHOTUYECKUIN),
o6uocdepusiii. IIporeccsl, mpoucxoasmue B KUBBIX cucTteMax. OCHOBHBIE NMPU3HAKU >KUBOTO.
Kuznp kak (opma cymecTBOBaHUS MaTepuu. Hayku, u3ydaroniue >KMBbIE CHCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHu3aluy.

W3ydenue xuBbIX cUcTeM. Mertoabl Ouosiornyeckoil Hayku. Habmionenue, msmepeHue,
DKCIEPUMEHT, CHCTEMaTHh3auus, MeraaHaiu3. [loHATHE O 3aBUCHMOM M HE3aBUCHMOM
nepemenHo. [lmanupoBanue oskcnepumenrta. [locraHoBka u mposepka rumnore3. Hynesas
runore3a. [Tonstue BEIOOPKHU U €€ AocToBepHOCTh. Pazopoc B Guonornueckux naHHbIX. OleHka
JIOCTOBEPHOCTH IMOJYYEHHBIX Pe3yJIbTaTOB. [IpUUMHBI UCKAKEHUS PE3YyNIbTATOB SKCIEPUMEHTA.
[ToHsATHE CTaTUCTUYECKOIO TECTA.

JdemMoHcTpauuu

Tabmuupelr u cxembl: «OCHOBHBIE NpPU3HAKU KHU3HU», «buomornyeckue CUCTEMBbI»,
«CBoIICTBA KUBOU MaTepumn», «YpOBHU OpraHU3alMU KUBOU MPUPOIbD», «CTpOCHHE KUBOTHOM
KJIETKN», « TKaHU KUBOTHBIX», « CUCTEMBI OPTaHOB YEJIOBEUYECKOTO OpraHu3May, «buoreoueHos»,
«buocdepay, «MeToabl H3ydeHUS KUBOK TPUPOIBI».

O6opynoBanue: 1abopaTropHoe 000pyI0BaHUE ISl IPOBEACHUS HAOIIOACHUN, U3MEPEHHUI,
SKCHEPUMEHTOB.

IIpakTuyeckas padora «/crnonab3oBaHHe pa3TUYHBIX METOJOB MPU HU3YYCHUHU >KUBBIX
CUCTEM.

Tema 3. buosiorust Kierkun



Knerka — cTpykTypHO-QYHKIHMOHAIbHAS €AMHULA KUBOrO. VCTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MONEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMSA, Xpomarorpadus,
anekTpodope3, METOJ  MEUYEHbIX AaroMoB, AuddepeHuHanbHOe  LEHTpUDyrupoBaHHe,
KyJIbTUBUPOBaHUE KIIETOK. M3yuenue urcuposannvix Kiemox. DICKTPOHHAS MUKPOCKOIMSL.
Konghoxanvnas muxpockonus. Bumanvhoe (npusicusnennoe) uzyyenue Kiemox.

JdemoHcTpauuu

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

Tabmuubl 1 cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOMm», «Mcropus
Pa3BUTHS METOJI0B MUKPOCKOIIUN.

OOGopynoBaHMe: CBETOBOM MHUKPOCKOI, MHUKPOIIPENAapaThl PAaCTUTEIbHBIX, >KUBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckass padora «lI3yueHne MeTONOB KIETOYHOM Ouonoruum (xpomarorpadus,
anekTpodopes, nuddepennmanbaoe neHTpudyrupopanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHYECKUH COCTaB KIETKU. Makpo-, MUKpPO- M yJIbTPAMHUKPOIEMEHTHL. Bona u e€ posnb
KaK pPAacTBOPHUTENS, pPEareHTa, yY4YacTHE€ B CTPYKTYPUPOBaHUM KIETKH, TEIUIOPETYJISALHNN.
MunepalibHbI€ BEIIECTBA KJIETKH, UX OHOJOrHYecKasi pojib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousiekyisbl. IlepBuunas crpykrypa Oenka, mentuaHas
CBsA3b. BTOpWuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTypbl. JleHaTypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enxos. buonornueckue GyHKuuu 0eyKoB. /Ipuonui.

VYraesoabl. MoHocaxapuabl, aucaxapubl, OJUrocaxapuibpl U mnonucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XMMHMUYECKHE CBOMCTBa yrieBonoB. buonornyeckue ¢GyHKuuu
YIJIIEBOJOB.

Jlumuael.  [mapoduneHo-rHapodoOHBIE  cBoiicTBa.  Knaccudukanms — TUNMIOB.
Tpurnuuepuasl, Gochoaunubl, BOCKU, cTepousl. buonornyeckue ¢pynkunu aunuaos. O0mme
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
IOJIyTIPOHUILIAEMOCTb.

Hyxneunosbie kucnotel. JIHK n PHK. Ctpoenune HykienHoBbix KucioT. HykieoTuusl.
[Mpunun kommuiementapaoctu. [IpaBuno Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gynkuu JJTHK. Bunst PHK. ®yaknun PHK B kinetke.

Ctpoenne mosiekysnsl AT®. Makposprudeckue cBa3u B motiekysie AT®. buonornyeckne
¢byakmun  AT®. BoccTaHOBIEHHBIE TIEPEHOCUMKH, UX (QYHKIUU B KIETKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMoXuMHUecKHe U OMOPU3MYECKHEe MCCIEJOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Mooderuposanue cmpykmypol u  QyuKyuu
buomonexkyn u ux komniekcos. Komnvromepnulii Ouzaun u opeanudecKui cunmes 6UOMONEKYI U
UX HenpupoOHbIX AHANIO208.

JdemoHcTpauuu

Hoprperst: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxiun, ®. Canrep, C.
[Ipy3unep.

Juarpammsl:  «PacnpeneneHne XMMHYECKMX DJIEMEHTOB B  HEKHMBOW  IIPUPOAE»,
«Pacnpenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.



Tabmuuer u cxemsl: «llepuoguyeckass Tabmuna XUMHUYECKHUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIBl BOABD», «BellectBa B cocraBe OpraHu3moB», «CTpO€HHE MOJIEKYJIbl OelKay,
«CTpyKTypbl O€NKOBOH MOJEKYJbD, «CTpOEHHE MOJIEKYN YIJI€BOAOB», «CTpPOEHUE MOJEKYJ
aunuaoBy, «HykiienHOBbIE KUCIOTB», «CTpoeHue MOJeKyabl ATDy.

O6opynoBaHue: XUMUYECKasi IOCy1a ¥ 000pyI0BaHHeE.

JladopaTopnasi pabora «OOHapyKeHHE OCIKOB C TOMOIIBIO KAYECTBEHHBIX PEaKITHiI».

Jladoparopnasi padora «lccienoBanne HyKJIEMHOBBIX KUCIIOT, BBIJEICHHBIX U3 KIIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue 1 yHKUUM KIETKH

Tumnsl KIETOK: dyKapHOTHYecKas W Tpokapuotmueckas. CTpyKTypHO-(YHKIIMOHATIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue TMpOKApUOTHYECKOW KIeTkW. KierouHas crTeHka OakTepuii U apxem.
OcoOeHHOCTH CTpOEHUs TeTepoTpOoPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenrie n (HyHKIIMOHHUPOBAHNE DYKAPHOTHUECKOW KieTKH. [lmazmaTuueckas MmemMOpaHa
(mnazmanemma). CrpykTypa Mjia3MaTuyeckoil MemOpaHbl. TpaHCHOPT BemIECTB dYepe3
MJIa3MaTHYECKyt0 MeMOpaHy: mnaccuBHbIN (auddysus, obneruéHnas auddysus), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomymponuniaemocts MemOpanbl. Pabota
HATPHUI-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOIUTO3, (parouuto3. Dx301uto3. Kietoynas cTeHka.
CrpykTypa 1 QyHKIMH KJIETOYHOW CTEHKH pacTeHHi, TpHOO0B.

[uromnasma. Iluto3zons. Ilutockener. JIBuwkeHue nuToruiazMbl. OpraHoubl KIETKH.
OpHOMeMOpaHHBIC OPraHOWIBI KIETKH: dHAoIIazmMaTndeckas ceth (DIIC), anmmapar [Nombmxwy,
JU30COMBI, UX CTpoeHHE U (PyHKUuH. B3amMOCBsI3b 0JHOMEMOpaHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHYIsIpHOTO peTuKyinyMa. Mexanusm nanpasienus oeaxose ¢ OIIC. CunHTte3
pactBopuMbIX  OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. [mankuii  (arpaHyssipHBbIiT)
SHJOIUIa3MaTHUecKuil peTukynyM. CekperopHas QyHkuus annapara [onbmxu. Moouguxayus
benxos ¢ annapame I onvoxcu. Copmuposka 6enxos 6 annapame I o1v0scu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyosn pacturenbHbIX KieTok. Kilerounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpraHOWUIbBl KJIETKH: MHUTOXOHIPUHU, IUIaCTUIBL. [Ipoucxoowcoenue
mumoxonoputi u naacmuod. Cumbdbuocenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CtpoeHue u
GYHKIIMM  MHUTOXOHIpUNA © TacTul. llepBuuHBIe, BTOPHYHBIE M CIOXKHBIC TUIACTHJIBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJOPOIUIACTBI, XPOMOIUIACTBI, JIEHKOIJIACTHI ~ BBICIIMX
pacTeHuil.

HemembOpanusie opranouas! kietku CtpoeHue u (GyHKIUU HEMEMOpPaHHBIX OPraHOMI0B
kiaetkn. PuGocombl.  IIpomescymounvie  ¢hunamenmsi. MHUKpODHUIAMEHTBL. AKmuHo8bie
Mukpoghunamenmoi. MPBIILICUHbIE KICTKU. AKMUHOBblEe KOMHOHEHMbl HEeMbIUEYHbIX KAEmOK.
Muxkporpybouku. Knerounsiii nentp. CTpoeHHe U JIBUKEHHE KIYTUKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MUKkpoguiameHmamu u
muxpompyboukamu. Momopnuvie benxu.

SAnpo. Obonouka sapa, XPOMATHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (PYHKLUH.
SAnepusiii 6enkoBbIil MaTpuke. [IpocTpaHcTBeHHOE PacHOIOKEHHE XPOMOCOM B HMHTEp(a3zHOM
aape. Jyxpomamun u 2emepoxpomamun. benku XpoMmaTtuHa — TUCTOHBI. /Junamuka sdepHou
06010yKU 8 MUMo3e. AoepHulii mpancnopm.

Knerounsle  BritoueHus.  CpaBHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  JYKApUOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpauuu



[TopTtpeTtsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuublt u cxembl: «CTpoeHHE SYKAPHOTHYECKOW KIeTKH», «CTpoeHHe >KUBOTHOM
KJIeTKN», «CTpOeHUE pacTUTENbHON KieTknw», «CTpoeHne MUTOXOHIpUW», «Snpo», «CtpoeHune
MPOKAPUOTUYECKOMN KIICTKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIPENapaTbl PacTUTENbHBIX, KHUBOTHBIX
KJIETOK, MUKpOTpenaparbl 0akTepHalIbHbIX KJIETOK.

JlabopaTopHasi padora «3ydyeHne CTpOeHUS KIETOK Pa3IMUHBIX OPIaHU3MOBY.

IIpakTuyeckasi padora «3yueHue CBONCTB KIETOYHOW MEMOpPaHBI».

JlabopaTopnas padora «/ccnenoBanue mia3Monu3a U JACMIIa3MOJIM3a B PACTUTEIbHBIX
KJIETKaX».

IIpakTHyeckas padora «3yyeHue ABUKEHUS HUTOIIa3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NPeBPallleHUE JHEPTUU B KJIETKe

AcCCUMWISINS U TUCCUMUIISILIUS — JBE CTOPOHBI MeTabonu3ma. Turmbl oOMeHa BEIIECTB:
aBTOTPOGHBIA U  TreTepoTpodHBIA. YyacTHe KHUCIOpOAa B OOMEHHBIX  MpoIeccax.
Ounepreruyeckoe oOecrieueHne kieTku: mnpespamenuie AT® B 0OMEHHBIX mpoleccax.
DepMEeHTATUBHBINA XapakTep peakIuil KIETOYHOro Mmerabonu3ma. DepMeHThl, WX CTpOeHHE,
cBoiictBa M MexaHusMm jaeiictBus. Kodepmentsl. OTinuus (epMEHTOB OT HEOPraHHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEJIKU-UHTUOUTOPBHL. ~ 3aBUCUMOCTH  CKOPOCTHU
(epMEHTATUBHBIX PEAKIMIA OT Pa3INYHBIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpPraHMYECKUX BELIECTB B KileTKe. POTOCUHTE3. AHOKCUSEHHbIU U
oKcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMeHMbl
peakyuonnoz2o yenmpa. Ponb xyopormnactoB B mporecce GorocuHTe3a. CBETOBass M TEMHOBAs
dazel. @omoovixanue, Cs, Cs. u CAM-munvt pomocunmesa. IIpogyKTHBHOCTh (POTOCHHTE3A.
Bnusinue paznuynbix pakToOpoB Ha CKOPOCTh POTOCHHTE3A. 3HAUeHHE (POTOCHHTE3A.

XeMmocuHTe3.  PazHooOpa3ue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIMPYIOIIHE
OaxTepuu, jxene300akTepuu, cepoOaKTepru, BOJOPOIHbIE OaKkTepun. 3HAYEHUE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Buabl 6poxxenus. [IpoaykTsl OpokeHHsI M MX HCIOJIb30BaHHE
YeIIOBEKOM. AHA’pOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHI OMOTEXHOJOTUH W BO30YIUTENN
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl 3Heprernyeckoro obOmeHa. [loAroToBUTENbHBIN 3Tal.
I'mukonus — 6ecKuCIOpoAHOE PaCUIETNIEHUE TIIFOKO3bI.

buonoruueckoe okuciaeHue, UM KJIETOYHOE JAbIXaHue. Ponb MUTOXOHIpHM B Ipolieccax
ouonoruueckoro okucienus. Lukinndeckue peakuuu. OxkucinutenbHoe QochopunupoBaHue.
Onepeuss membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomournou ATD-
cunmaswl. llpeumymiectBa a’poOHOro myTu OOMEHa BEIIECTB IEpe]] aHadPOOHBIM.
O PeKTUBHOCTH IHEPTETUIESCKOTO OOMEHa.

JdemoHcTpauuu

[Toptpetsi: k. Ilpuctim, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuner 1 cxembl: «DPOTOCHHTE3», «DHEpPreTHUecKud oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTa», «XEeMOCUHTES).

OO6opynoBaHue: CBETOBOI MUKPOCKOII, 000pyI0BaHUE ISl PUTOTOBJICHHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTtopnass pabora «l3yueHue KaTaqUTUYECKOH AaKTHUBHOCTH (epMeHTOB (Ha
pUMepe aMUJIa3bl WIIA KaTaaas3bl)».



JladopaTtopnasi padora «l3ydyeHue (EpMEHTATUBHOTO PACIICIUICHUS IEPOKCH/IA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopHas pa6ora «CpaBHEHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JILIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peajau3anus eé B KieTKe

Peaknuu mMarpuyHoro cuHresa. IIpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmzanus HacnmencTBeHHOW uWHGpopMauuu. ['@éHEeTHMYecKHil KOJ, €ro CBOMCTBA.
Tpanckpunuus — marpuunblii cuHTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMU: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIEIBHOCTh, aCUMMETPUYHOCTb. Cospegsanue mampuunvix PHK ¢ sykapuomuueckoii
karemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTese Oenka. YcioBus
ouocuHTe3a O6enka. KogupoBanne aMMHOKHUCIIOT. Posib ppubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu 2eHos. OpraHu3alis TeHoMa y MPOKapHOT U
9yKapuoT. Perynsnus akTUBHOCTH T'€HOB y mnpokapuoT. ['mmoreza omepona (P. XKakob, XK.
Mano). Moaekynapuvle mexanuzmvl Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLIECCOB B KiIeTKe. KieTounslii romeocTas.

Bupycel — HeksieTouHble (POpPMBI KU3HU U OOJIUTaTHbIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. sKuszneumnwviti yuxa JIHK-codepocawjux
supycos, PHK-cooepocawux supycos, baxmepuogazos. Obpamuas mpancKkpunyus, peeepmasa,
unmezpasa.

BupycHbpie 3a0osieBaHMsi 4elloBeKa, KMBOTHBIX, pactenuit. CIINJ, COVID-19,
COIIMAJIbHBIC U MEIUIIMHCKHUE TPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccueosg («bigdata») cmpyxmypHuvix
buonoeuueckux OauHvix. Hanomexuwonoeuu 6 6Ouonoeuu u meouyune. Ilpoepammupyemvie
@dynxyuu dbenxos. Cnocodvl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUI.

Tabmumer u cxemsl: «bumocuHTes Oenmka», «[eHeTwdeckwii Koa», «Bupycey,
«bakrepuodarm».

IIpakTnueckas padora «Co3ganue MOJICIA BUPYCA».

Tema 8. /KuzHeHHBbIN HUKJ KJIETKHU

Knerounslii nukn, ero mepuoabl u peryisius. Murtepdaza m muto3. OcobeHHOCTH
polLeccoB, npotekatonux B uHTepdase. [logroroska kietku Kk aenenuto. [Ipecunrernueckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKUM U TOCTCHHTETUYECKUH (MPEMUTOTUYECKUN) MEepUO/IbI
UHTEp(Qa3bl.

Marpuunenii  cunre3 JHK -  pemmukanmsa.  Ilpunnuner  perumkanuun — JHK:
KOMIJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIN  CHUHTE3, aAHTUIIAPAJUIEIBbHOCTh. MeXaHu3M
permukanuu  JJHK.  Xpomocombl. Ctpoenne xpomocoM. Teinomepbsl u  TeloMepasa.
XpOMOCOMHBIM HA0OpP KIETKH — KapHUOTHUM. JMIIOMAHBIA M TaruiouIHBIA HAOOPBI XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XpPOMOCOMBI.

Henenne kierkn — Muto3. CTaguum MHUTO3a M MPOUCXOIAIIME B HUX MPOLECCHL. THIbI
muto3a. Kaprokunes u nutokuHes. buosornueckoe 3HaueHUE MUTO3A.

Perynsiiiust mutoTHUYecKkoro I1ukia kietku. [Iporpammupyemasi kjaeTouHas rulenp —
arormnTo3.



Knerounoe siapo, XpoMocoMbl, (hyHKIIMOHANIbHASI TeHOMUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemxa» — buoungopmamuieckue
MoOenu QYHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauuu

Tabmuupl U cxembl: «KU3HEHHBI LUK KIETKW», «MuT03», «CTpoeHHE XPOMOCOM»,
«Pemmukanus JJHK».

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKporpenaparbl: «MUTO3 B KJIETKax KOpelka
JTyKay.

JlaGopaTtopnas padora «/3yyeHne XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnasi padora «HaOmonenre MuTo3a B KJIETKaX KOHYMKA KOpemika jyka (Ha
TOTOBBIX MUKpOIIpEIapaTax)».

Tema 9. Ctpoenue u pyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOCHUS U KU3HEACATEIHHOCTH OJJHOKJIETOUHBIX Opranu3MoB. bakrepuu,
apXxeu, OJTHOKJICTOUHbIE TPUObI, OJHOKJIETOYHBIE BOAOPOCIIH, Apyrue npotuctel. KomoHuaibHbie
OpraHU3MBl.

B3auMocCBA3p yacTeld MHOTOKJIETOYHOIO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPTraHOB.
Opranusm Kak egquHoe Leioe. 'omeocras.

Tkanu pacreHuil. Tumbel pacTUTENbHBIX TKaHE: oOpa3oBarenbHasl, IOKPOBHAs,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OCOOCHHOCTH CTpOeHMsI, PYHKIMI U pacHoJIOKEHUs
TKaHEH B OpraHax pacTeHUM.

TkaHu KHBOTHBIX M  4YeEJIOBEKA. TUIbI KUBOTHBIX TKAHEW: JIUTEIUAIIbHAS,
COEMHUTEINIbHASA, MbllIeyHas, HepBHasA. OCOOCHHOCTH CTPOEHUs, (PYHKIHMA U pacHoiIOKeHUs
TKaHEH B OpraHax KHBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4esioBeka. DyHKIIMU OpraHoB U CUCTEM OPIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. Ckenersl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyHbIil 1 BHyTpeHHUH ckeneT. CTpOeHUe U TUIIbI COEANHEHUS
KOCTEH.

JIBukeHHEe OpraHu3MoB. [IBMKEHHE OJHOKJIICTOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBO€, pEeCHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX pACTeHUH: TPOMHU3Mbl M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBeKa: MbllieyHas cucrema. Pednexc. CkenerHbie
MBIIIIBI U UX paboTa.

[Muranue opranusmos. [lornomieHue BOJbI, YTIAECKUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusmu. Ilutanue >KUBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPHUKJIETOYHOE MHUIICBapeHUE.
[IutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MULIEBAPUTENBHOrO TpakTa. lIumeBapurenbHble
xenesbl. [IuimeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. Jlpixanue pacteHuil. Jpixanue xuBoTHBIX. uddy3us ra3os yepes
NOBEpPXHOCTh KieTkU. KokHoe nbixanue. [[pixarenpHas mnoBepxHocTh. JKabepHoe M JIErouHOE
JpIXaHue. JIpIXaHWe NO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOKHEHHE
CTPOEHHUs JETKUX IT0O3BOHOYHBIX JKMBOTHBIX. JlpIXxaTenabHas cucTeMa ueloBeKa. MexaHusm
BEHTWJISIIIAY JIETKUX Y MITUI] ¥ MICKOTUTAOINX. Perynsanus apixanus. [[pixaTenbHble 00bEMBI.

Tpa"cnopT BelECTB Y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHUM. TpaHcmopr
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucrtemMa u €€ opradbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru



KpOBOOOpaImieHus..  OBOJIIOIMOHHBIE  YCIOXHEHHS  CTPOEHUS  KPOBEHOCHON  CHUCTEMBI
MIO3BOHOYHBIX )KMUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Boinenenue y opraHusmoB. Beigenenue y pacreHuil. BelueneHue 'y KUBOTHBIX.
Cokpaturensupie Bakyonu. Opranbsl BbieneHus. DuibTpanusi, cekpenuss U obpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHoB BbiJeeHUs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBIICIUTEIBHOW CUCTEMaMHU. BplneneHrne y MO3BOHOYHBIX XKUBOTHBIX M 4esoBeka. [loukw.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHre MOYH y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOUHBIX opraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3allTa Y MHOTOKJIETOUHBbIX pacTeHui. Kytukyna. CpencrBa nacCUBHOM U
XUMHUYECKOM 3aiUThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHbBIX )KUBOTHBIX. [I0KpOBBI 1 X IPOM3BOHBIE. 3alUTa OPraHU3Ma
oT Oone3Heil. MMmyHHas cucrema uyenoBeka. KIeTOUHBIH W TyMOpajdbHBI HWMMYHHUTET.
Bpoxxnéuaplik W TpHOOPETEHHBIM  crienMpUYSCKU HWMMYHUTET. Teopus KIOHAJIbHO-
cenektuBHoro umMmmyHnurera (I1. Dpaux, ®@. M. Bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Poiib Bpo)kIEHHOTO IMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3200JICBaHHA.

PasppaxumocTs W perynsuus y OpraHu3MoB. Pa3znpakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U peryisiuus y pacteHuil. PocToBble BeliecTBa M HMX
3HAYEHHUE.

HepBHast cucrema u peduexTopHas peryisius y >KMBOTHbIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXXKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XHUBOTHBIX. Pedrexc u pednexkropnas nyra. besycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

I'ymopanbHas peryisiuuss ¥ SHIOKPUHHAs CUCTEMa >KUBOTHBIX M uenoBeka. JKesessl
SHJIOKPUHHOM CHCTEMBI M HUX TOpMOHBL. JleiicTBue TropMOHOB. B3anMOCBS3b HEpBHOW H
SHAOKPUHHOM cucteM. ['unoranamo-runoduzapHas cucremMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuubl U cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIN,
«bakrepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHHi», «CHUCTEMbl OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpO€HHME HAceKOMbIX», «TKaHU pacTeHHil»,
«KopueBbie cucrembr»y, «CtpoeHue credis», «CTpoeHHE IUCTOBOM IUTACTUHKM», «TkKaHu
KUBOTHBIX», «Ckener 4venoBeka», «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/pixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas cuCTEMay,
«BpiienurenpHas cucremMa», «JHIOKPUHHAsS cuUcTeMay, «CTpoeHue MbIIIbD, «MMyHUTETY,
«KumeunomnonoctHsie», «CxeMa nmuTaHus pacteHuin», «KpoBeHOCHBbIE CUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapuny», «BHyTpeHHEe CTpOCHHE JOKIEBOIO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMmblkaromuxcsa», «HepBHas cucrema nrTuny», «HepBHas cuctemMa MIIEKONUTAIOLIUX,
«Hepnas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MUKPOIIpENapaThl OJHOKJIETOYHBIX OPIaHHU3MOB,
MUKpOIIpEnaparsl TKAHEW, PaKOBUHBI MOJIJIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKUX, KUBbBIE
9K3EMILIAPhl KOMHATHBIX PACTeHHM, repOapuul pacTeHUN pa3HbIX OTAENIOB, BIaKHbIE MIpernapaTsl
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIUN OECTI03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHHE I JIEMOHCTpAalUy [IOYBEHHOIO U BO3AYIIHOIO IIMTaHWUS PACTEHUH,
paculeruieHdss Kpaxmajia ¢ OenkoB 1oj JeiicTBUeM (epMeHTOB, 000OpyaoOBaHUE IS



JIEMOHCTPALIMKU ONBITOB IO W3MEPEHUIO )KM3HEHHOM EMKOCTH JIETKHMX, MEXaHMU3Ma JIbIXaTeJIbHbBIX
JBUKEHUM, MOJICIIA TOJIOBHOT'O MO3Ta PA3IMYHbBIX JKUBOTHBIX.

JlabopaTopnasi padora «/3yueHne TkaHel pacTeHUI.

JlaGopaTtopnas padora «/3yyeHne TKaHEH )KUBOTHBIX).

JlaGopaTtopnas padora «/3yyeHue opraHoB LIBETKOBOTO PACTECHUSI».

Tema 10. PasMHO:KeHMe U Pa3BUTHE OPTraHN3MOB

@®opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrosioe (BKJII04asi BEereTaTUBHOE) U 10JI0BOE. Buibl
0ecro10ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISILNS, (pparMeHTals, KIOHUPOBAHUE.

[TonoBoe pasmuHoxkenue. [lonoBele kneTku, wiam ramersl. Meio3. Cragum Mmeno3sa.
IToBenenue xpomocom B Menose. KpoccuHrosep. buonornueckuii cMbICI Meo03a U IIOJIOBOIO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpiieBoe  paszButrhe. l'ameroreHe3 y IkMBOTHbIX. IlonoBble — kemne3bl.
OOpasoBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmtonoTBOpeHNEe UM SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIMIIOIOTBOPEHUS:
HapyXHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHUOIOTHs — HayKa O pa3BUTUU
opranu3mMoB. Mopghozenes — 00Ha u3 enasuvlx npoobaem smopuorocuu. Konyenyus mopghozenos
u mooenu mopghoeenesa. Ctaauu sMOpHOTreHe3a )KUBOTHBIX (Ha MpuUMepe JArymkn). JpodieHue.
Tunbl npobnenust. [Jemepmunuposannoe u nHedepmuHupoganuoe opobnenue. bracmyna, munvi
onacmyn. OcoOEHHOCTH JPOOJICHUS MIICKOIMTAIONINX. 3apOJBIIIEBbIC JTUCTKUA (TacTPYJISIIHS).
3akiaZKka OpPraHOB W TKaHEeW U3 3apOJIbIIIEBBIX JIMCTKOB. B3amMHoOe BiMsiHUE yacTei
pa3BUBAIONIECTOCSA 3apojbilia (dMOpHOHANBHAS HMHIYKIMS). 3akiajka IUlaHa CTPOCHHS
JKMBOTHOTO KaK pe3yJbTaT HEpapXUYECKUX B3aUMOJEWCTBUI TeHOB. BuusHue Ha
SMOpPHOHANIbHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIbl.

Poct u pa3Butue >xuBOTHBIX. llocTamOpuonaneHblii mnepuop. I[Ipsmoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OCCIIO3BOHOYHBIX M IMO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HEMPSMOIO PAa3BUTHSI, UX PACHPOCTPAHEHUE B MPHUPOJE.
Tunel pocta XUBOTHBIX. aKTOpbl pPEryJSIIUM pPOCTAa KUBOTHBIX W 4yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO Pa3BUTHS Y >KMBOTHBIX M uesioBeka. [lepmolibl OHTOreHe3a 4YelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKNE TPOLIECCHI.

Pasmuoxxenue u pasputue pacrenuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
nukie pacrenuit. OOpa3oBaHue crop B Ipolecce Meho3a. [amMeroreHes y pacTeHUH.
OnnofoTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. J[BOHHOE OIUIOZOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil. O0Opa3zoBaHHe U Pa3BUTUE CEMEHHU.

MexaHu3MBbI PETyIsIUKA OHTOTEHE3a Y PACTCHUI U )KUBOTHBIX.

JdemoHcTpauuu

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

Tabmuubl 1 cxembl: «BereratuBHoe pasMHOkKeHUE», « TUIIBI OeCroNoro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMHUJIOMOHAAbD», «Pa3MHOXKEeHUE »dBrieHb», «Pa3MHOXKEHHE THUAPBDY,
«Meitoz», «Xpomocombl», «l'amerorenes», «CTpoeHHE SULEKIETKH M CIIEPMaTO30UIa,
«OcHOBHBIE cTaguu OHTOreHesza», «lIpsmoe m Hempsimoe paszBuTue», «Pa3BuTue MailcKoro
Kykan, «Pa3zsutue capanum», «Pa3sButue Arymkun», «{BoiMHOE OIIOJLOTBOPEHHUE Y LIBETKOBBIX
pactenmit», «CTpoeHHe CeMSH OIHOJOJBHBIX M ABYJOJBHBIX pacTeHUW», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«OKW3HEHHbIM 1UKI Mxa», <OKU3HEHHBIH LUK [aloOpPOTHHUKA,
«OKU3HEHHBIN IUKII COCHBDY.



O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl sIMIIEKIETOK U CIepMaTO301/I0B,
Moelb «LIuKIT pa3BUTHS JISTYIIKI.

Jladboparopnasi pabGora «l3ydeHue CTpoeHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTnyeckass padora «BpIsBIEHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH IMO3BOHOYHBIX
JKUBOTHBIX».

JlabopaTopHasi padora «CTpoeHre OpraHOB Pa3MHOXKEHUS BHICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS W PAa3BUTHS T'€HETUKH Kak Hayku. Pabotel I'. Mengpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEHHbIX Y4YEHBIX B pa3BUTHUM TeHeTuku. Paborsr H. K.
Komnbuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®unmunuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHA U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
TeHbl, aJbTEPHATUBHbIC NPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPU3HAK, TOMO3WIOTa,
reTepo3UroTa, 4HCTas JWHUS, THOPUABI, TeHOTUN, (eHoTur. OCHOBHBIE METOJIbl T€HETHKU:
rHOPHUI0TIOTHUECKUH, TUTOIOTUYECKHA, MOJIEKYIISIPHO-T€HETHUECKHUH.

JdemoHcTpauuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basuios, A. H.
Bbenosepckuii, I'. 1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuiel U cxeMbl: «MeTObI TeHETHKI, «CXEeMbI CKPEITUBAHUS.

JladopaTropnasi padora «J/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpasus
rubpuioB nepBoro nokojeHus. IlpaBuno nomuHupoBanusi. Bropoil 3akon Menpaens — 3akoH
paciieruieHus Npu3HakoB. LluTonaornueckre 0CHOBBI MOHOTHOPUIHOTO CKpelnBanus. ['unoresa
YUCTOTHI TAMET.

AHanu3upyromiee — ckpemiuBanue.  [IpoMexyTouHBIl  XapakTep — HaclieIOBaHUS.
Pacuiennenre npu3HakoB MpU HETIOJIHOM JIOMUHHUPOBAHUU.

JurunbpugHoe ckpenuBaHue. TpeTruid 3akoH MeHAens — 3aKOH HE3aBUCHMOTO
HaCJIeJOBaHMsI MPU3HAKOB. [uToNMOrnueckrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHHUS.

CuennenHoe HacinenoBanue npusHakoB. Padotel T. Moprana. CuemnieHHOe Haclea0BaHNue
TE€HOB, HAPYIICHHUE CIETUICHHS MEX]ly TeHaMH. XpOMOCOMHAs TEOpHUsl HACIEACTBEHHOCTH.

['enetnka mosa. XpOMOCOMHBIA MEXAHM3M OIPEACIICHUS Moia. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbli M reTeporaMeTHbli 1OJ. ['eHeTnyeckas CTPYKTypa IOJIOBBIX
xpomocoMm. HacrienoBanue nMpu3HaKoB, CIETUICHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucreMa. IlneroTponuss — MHOXKECTBEHHOE IEHCTBUE TIEHA.
MHOXeCTBEHHbIN aienu3M. B3aumonelcTBue HealIeNbHbIX T'€HOB. KoOMIIEMEHTapHOCTb.
Onucras. [lonumepusi.

I'eneTndecknii KOHTPOJIb DPa3BUTHS pACTEHUM, >KUBOTHBIX M YEIOBEKA, a TaKkKe
(U3HONOTHYECKUX TIPOIECCOB, TOBENCHUS W KOTHUTUBHBIX (yHKOmiA. ['eHeTnyeckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOICHCTBUS «XO35SMH — Mapa3uT» U «XO35AUH —
MUKpoOHnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUsl HAceJICTBeHHON nH(popManuu B
MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpauuu

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



Tabmuupl u cxemsl: «IlepBblii 1 BTOpO 3akoHBI MeHuens», «Tpetuii 3akoH MeHaens»,
«Ananuzupymoliee ckpeuBanue», «Hemnonnoe gomuaupoBanue», «CLemIeHHOE HACIeJOBaHUE
MPHU3HAKOB Y Opo3od sy, «I eHeTnka monay, «Kapuorumn yenoekay, «KapruoTum Apo30puiib,
«Kapuotun ntune», « MHOKECTBEHHBIN allJIeu3m», «B3anmoaeiicTere reHoB.

O6opynoBaHue: MOJAETb AJsl IEMOHCTpPAllMU 3aKOHOB €IMHO00pasusi rUOpUa0B MEPBOrO
MOKOJICHUS] W PaCUICIUVIEHUs] IMPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJIEI0BAHUS MIPU3HAKOB, MOJIEIb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEI0BaHUs MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «Jpo3odumnay.

IIpakTuyeckas paGora «/I3ydyeHue pe3ylbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
TPO30(QHITBD».

IIpakTuyeckas padora «l3ydeHue pe3ynbTaTOB JAUTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BsaumopneiictBue renoruna u cpeasl npu GopmupoBaHuu ¢eHotuna. M3meHUnBOCTH
npu3zHakoB. KayecTBeHHbIE W  KOJMYECTBEHHbIE  NpPHU3HAKK. BuIbl  M3MEHUYHMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBECHHASI.

MonudukannonHas U3MEeHYUBOCTb. Poinb cpeabl B (opMupoBaHMM MOIU(DUKALIMOHHON
u3MeHunBoctd. Hopma peakuuu npusHaka. BapuanuoHHbll psii M BapuanuoHHast kpusas (B.
Horanncen). CoiicTBa MOIU(PUKAITMOHHONH H3MEHUYNBOCTH.

T'enoTunnueckas wu3MeH4YUBOCThL. CBOWMCTBA TI'€HOTUIIMYECKOM H3MEHUYMBOCTH. BuIbI
FeHOTUITUYECKONH U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHAS.

KomOunartuBHasi u3aMeHUUBOCTh. MeHO03 M MOJIOBOM MPOLECC — OCHOBA KOMOWHATHUBHOMU
U3MEHYUBOCTH. POJTh KOMOMHATUBHON H3MEHYMBOCTH B CO3JJaHUU TEHETHIECKOTO pasHOOOpa3us
B IIpe/ieiax OJTHOTO BUJIA.

MyrtanonHass W3MEHYMBOCTb. BHIbl MyTauuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHbIE W WHAYLUPOBaHHBIE MYTAalMM. SIEepHBIE M IUTOIUIa3MaTUYECKUE MYyTallUH.
Comaruueckue W MoJoBble MyTauuu. [IpuymMHBI BO3HUKHOBEHHUS MyTanuil. MyTrareHbl M HX
BJIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psanoB B HaciencTBeHHoW uaMmeHumBocTH (H.M. BapwmioB). BHesnepHas HW3MEHYMBOCTh H
HaCJIEJICTBEHHOCTb.

Onuecenemuxa u 5NUSEHOMUKA, POIb SNUSEHEMUUEeCKUX (AKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JdemoHcTpauuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmunel 1 cxembl: «Buasl W3MEHUHMBOCTH», «Moau(pUKAIMOHHAS H3MEHYUBOCTHY,
«KoMmOunHaTuBHas W3MEHYUBOCTBY, «Meiio3y, «O1m1010TBOpEHUEY, «'eHeTHUYCCKHE
3a0o0JieBaHUs YeoBeKay, «Buapl MyTanuiiy.

O6opynoBaHue: XUBble U repOapHble SK3EeMIULSIPbl KOMHATHBIX PACTeHHM, PHUCYHKHU
(ororpadum) KUBOTHBIX C PA3THYHBIMHA BHJIAMU H3MEHYHBOCTH.

JlabopaTopnasi pabora «lcciemoBaHue 3aKOHOMEPHOCTEH  MOAU(DHUKAITMOHHOMN
n3MeH4YUBOCTH. [locTpoeHne BapHallMOHHOIO psJa U BapUAllMOHHOW KPUBOID.

IIpakTHyeckas padora «MyTauu y Apo30puiibl (Ha TOTOBBIX MUKpPOIIpEnapaTax)».

Tema 14. I'eHeTHKA YeI0BeKa

Kapuorun uenoBeka. MexayHapoJHas IporpaMma HCCIEIOBaHUS T€HOMa YEJIOBEKa.
MeToapl U3yueHus: T€HEeTUKU YelOBeKa: reHealloTHYecKui, OJIM3HEIOBbI, IUTOreHEeTUYECKUH,
NONYJISLUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnYecKuil. COBpEMEHHOE ONpeleeHue



TFE€HOTHIA: OJJHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIUPOBAHKE, B TOM yHcie ¢ noMouibro [1I[P-
ananu3a. HacneactBennblie 3a00sieBaHus yesloBeKa. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HH YEIOBEKA.
bone3nun ¢ HacneACTBEHHON MNPEApaCIONOKEHHOCThIO. 3HAUCHUE MEAMIIMHCKOW T€HETUKH B
MPEIOTBPALICHUN M JICUCHUU T'eHETUYECKUX 3a00JieBaHUN 4YesloBeKa. MeauKo-reHeTHYecKoe
KOHCYJIbTUpOBaHHE. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCJIEIOBAaHUM B 00JIaCTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (GakTOphl MOBHIIICHHONH YYBCTBHTEIBHOCTH YEJIOBEKA K (PU3NYECKOMY H
XUMUYECKOMY 3arpsA3HEHUIO OKpYKaloIlel cpeabl. l'eHernueckas MNpeapacnosokKeHHOCTh
YEJIOBEKa K MMaTOJIOTUSM.

JdemMoHcTpauuu

Tabmuner u cxembl: «Kapuotunm denoBeka», «MeTOJbl M3y4eHUS TCHETHKU YEIIOBEKA,
«["enetnueckue 3a00J1€BaHUS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHHE U aHAIU3 POJOCIOBHOIN.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanus U ceyeKkuus. 3apoXkAE€HUE CEeNEeKIUU U JoMmecTukauuu. Yuenue H. .
BaswiioBa o LleHTpax mpouCX0okACHUS U MHOT000pa3us KyJIbTypHBIX pacTeHuid. Ponb cenekmmu
B CO3/JaHMM COpPTOB pacTeHUd U mnopoxa KuBOTHbIX. Copr, moponaa, mTamMM. 3aKOH
TOMOJIOTUYECKHUX PSAJOB B HaclneACTBeHHOM m3meHunBocth H. V. BaBuiioBa, ero 3Hauenue aiis
CEJIEKIIMOHHOM paboThl.

Metoap! ceneKInoHHOM paboThl. VIcKkyccTBEHHBIN OTOOp: MAacCOBBIM M WHAWBUYAIbHBIMH.
Otanbl KOMOMHAIIMOHHON ceneknuu. VcneiTanue mpousBoauTeNeld mo moroMcTBy. OT6Op 1Mo
TEHOTHUITY C MIOMOIIBIO OIICHKU ()EHOTHIIA TOTOMCTBA U OTOOP IO T'EHOTHITY C TIOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboTel. PamuanuvoHHBI 1
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMii y KyJbTypHbIX (OpM OpTraHHU3MOB.
Hcnonp30BaHne T€HOMHOTO pENAaKTUPOBaHMS M MeTofoB pekoMOuHaHTHbIX JHK mns
MOJIYYSHUSI UCXOJTHOTO MaTepHalia JijIsl CEJICKIUU.

[lonyuenne mnonuruionnoB. BayTpuBuaosas rubOpuausanus. biauzkopojcTBeHHOE
CKpelIMBaHue, Wik UHOpuauHT. HepoacTBeHHOE cKpermuBaHue, Wik ayTopuauHr. ['ereposuc u
ero mnpuuuHbl. Mcmnonb3oBaHnue rerepo3uca B cenekuuu. OrganéHHas TUOPHUIW3ALIUAL
[Ipeononenue Oecraoausi MEXBHUAOBBIX THOPUAOB. JIOCTHKEHHSI CENEKIUA PACTCHUU U
YKUBOTHBIX. «3€1EHAS PeBONIOYULY.

CoxpaHeHHEe W M3y4YEHHE I€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUN U UX AUKHAX
poauyeil 11 co3aHusl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3AMCTBEHHBIX KYIbTYp. M3yuenue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYUULEHUS CYUWeCBYIOWUX U CO30AHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX MemOo008 HAYUHbIX UCCIe008aAHUL, Nepedosblx uoell u
NnepCcneKmuBHbIX MexHoI02Ul.

JdemMoHcTpauuu

[Toptpersr: H. W. Basuios, 1. B. Muuypum, I'. /. Kapnieuenko, II. II. JIykssanenko, b. JI.
Acrtaypos, H. bopnoyr, /1. K. benses.

Tabmuie! u cxembl: «L{eHTPBI IPOUCXOKIECHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJICACTBEHHOM HM3MEHUYUBOCTH», «METONbI CENEKIUN,
«OTtnanéunas rudpuauzanusy», «MyTareHes».

JlaGopaTtopHasi padora «/3yueHne cCOpTOB KyJIbTYpPHBIX PACTCHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX».



JlaGopaTtopnas padora «/3yyeHne METOI0B CEIEKIIUU PACTEHUI.

IIpakTHyeckas padora «[IpuBHUBKa pacTEHUI».

Ikcekypenst «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIMM PACTEHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENBHBIM yYacTOK, B TEIIMYHOE
XO35IUCTBO, B J1a0OPATOPHUIO arpOYHUBEPCUTETA UIIH HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJIOTUsI U CHHTETHYECKast OM0JI0THsA

OOBeKTBI, HCIIOJIb3YyEMblE B OMOTEXHOJOIMHM, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepuUCTUKa. TpaauluoHHAas OHOTEXHOJIOTHS: XJebonedeHue,
MOJy4YeHUE KHUCIOMOJIOUYHBIX MPOIYKTOB, BUHOAENUE. MUKpoOHoIornueckuii cuures. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

CozaHue TEXHOJOTMM M MHCTPYMEHTOB  LIEJICHANPABICHHOTO  M3MEHEHUs U
KOHCTPYUPOBAHHUSI TEHOMOB C II€JIbIO MOJYYE€HUS] OPraHU3MOB M UX KOMIIOHEHTOB, COJIEp KaIINX
HE BCTpEYarolIuecs B MPUPoie OMOCUHTETUYECKHE My TH.

Knerouynas unxeHepus. MeToabl KylbTypbl KJIETOK M TKaHEH PAaCTEHUHW U KUBOTHBIX.
Kpuobanku. Comaruueckass rubpuams3anus M COMaTHUECKUi smOpuorenes. lcmonb3oBaHue
TaluIOWJI0OB B CEIEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Flcnonvsoeanue
MOHOKIIOHANbHBIX U NOJIUKIOHAILHBIX anmumen 8 meouyure. VICKyCCTBEHHOE OILUIOAOTBOpPEHUE.
PekoHCTpyKIMS SAULEKIETOK U KJIOHUPOBAHKE )KMUBOTHBIX. METOI TpaHCIIaHTALUU sIep KIIETOK.
Texnonocuu  0300poénenus,  KyIbMUBUPOBAHUSA U  MUKPOKIOHAILHO2O — DA3SMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYD.

XpOMOCOMHAs1 U TeHHast MHkeHepus. VICKyCCTBEHHBII CUHTE3 I'eHa U KOHCTPYMPOBAHUE
pexombunanTHbIX JIHK. Coszdanue mpanceennvix opeanuzmos. JIOCTHRKEHUS] U MEPCTICKTUBBI
XpPOMOCOMHOW ¥ TEHHOW HHXXEHEpUH. OKOJOTWYECKHE M JTHYECKHE NpoOJIeMbl T'€HHOM
WHXEHEPHUHU.

Menununckue 6uorexnosnoruu. [loctrenomuas rudposas meaunuHa. [TI[P-nmuarnocTuka.
MeTa0o0s10MHBIN aHAINU3, TEHOLIEHTPUUECKUN aHAIN3 POTEOMa YeIOBeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. lcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapretHas Tepanus paka. 3D-
OuoumxeHepusi s pa3paboTku  (PyHIAaMEHTAIbHBIX OCHOB MEIUIUHCKHX TEXHOJOTHH,
CO37aHMA KOMIUIEKCHBIX TKAaHEW COYeTaHHMEeM TEXHOJOTHl TpEXMEpHOro OMONPUHTHUHTA U
ckaddonaunra s penieHus 3a1a4 NepCcoHaTM3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BAaKIUH C IEJIbI0 OOECIeYeHHs KOMOMHHUPOBAHHOW 3alIUTHI OT
Bo30yauteneit OPBU, ycranoBieHre MOJIEKYJISpPHBIX MexaHu3MoOB (pyHkimonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINUX 0CO00 OMacHble 3a00JIeBaHUs YeIOBEKa U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuubt u  cxembl: «/cmonp30BaHME  MHMKPOOPTaHM3MOB B MPOMBIIUICHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepus», «I eHHas HHXKEHEPUS».

JladopaTropHnasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «llosydeHne MOJIOYHOKUCIBIX IPOIYKTOBY.

Ikcekypenst «buorexHosorus — BaXHeas Npou3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IPOU3BOACTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIOIHOHHBIX MPeICTABJIEHN B 0H0JIOTHH
OpomonronHast teopust Y. Jlapsuna. [Ipeanocbuiku BO3SHUKHOBEHHUS TapBUHU3MA. JKU3HB
Y Hay4Had JearenbHocTh Y. apBuHa.



JBuwxymue cuibl 3Bodronuu  BuioB 1o Y. JlapBuHy (BhICOKas HHTEHCUBHOCTD
pa3MHOXEHHs OpPraHW3MOB, HACJIEACTBEHHAs HW3MEHUMBOCTh, Oopbba 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN M HCKYCCTBEHHBIH 0TOOD).

Odopmnenune cuateTndeckoit Teopuu 3Bomtonuu (CTI). HeltTpanbHas Teopus SBOTIOIUH.
CoBpeMeHHas 3BOJIIOIMOHHAST OuUoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHUHBI MUDA.

JdemMoHcTpauuu

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. YerBepukos, . U. IlImaneraysen, k. Xonnelin, . K. benses.

Tabmuubl u cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHuna >kuBbIX
cymectB (mo Jlamapky)», «Mexanusm (opMUpOBaHUS MPHUCIOCOOICHUN Yy PpAcTeHUH u
JKUBOTHBIX (110 Jlamapky)», «Kapta-cxema mapmipyrta nyremectsus Y. Jlapsunay, «Haxoaku Y.
HapBunay», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasr romyGei», «MuorooOpasue
KyJbTYpPHBIX (hopM KamycThD», «I[1opoabl TOMaIHUX KUBOTHBIX», «Cxema 0O0pa3oBaHUsI HOBBIX
BuJoB (o Y. JlapBuny)», «Cxema COOTHOUIEHMS JABMXKYLIUX CHJI 3BOJIOLMN», «OCHOBHBIE
MI0JIO’KEHUSI CHHTETUUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MuUKpo3BOJIIOLMS U €€ Pe3yJibTaThl

[Tomynsiust kak sjieMeHTapHas eauHuna 5Boitouud. COBpEMEHHbIE METOJbI OLEHKU
TeHETUYECKOr0 pa3Ho00pas3us U CTPYKTYphI MONyIsIIuid. Mi3Menenue reHo(hoH/1a MOMyIISIUN KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH TreHeTudeckoro paBHoBecust Jlx. Xapau, B.
Baiinbepra.

OnemeHTapHble (DAaKTOPHl (IBMIKYLIUME CHJIBI) 3BOJIONMHM. MYyYTAIlMOHHBIA TpoIiecc.
KombOunatuBHas wm3MeH4MBOCTh. Jlpeii reHOB — ciyyaiiHble HEHANpPaBJICHHbIE W3MEHEHHS
4acTOT ajuiesie B momyisnusax. D(dekT ocHoBarens. Ipgexm OymviiouH020 20pAbIUKA.
CHudicenue 2eHemuyecko20 pasHooobpaszus: npuduHvl u ciredocmeus. Illposenenue s¢hghexma
opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparuu. M30ismus  mOMyIsIIui:
reorpaguueckas (IpoCTpaHCTBEHHAs ), OHoorndeckas (penpoayKTUBHAS).

EcrectBenHblii 0TOOp — Hamparisromuil GakTop sBoMoUUH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIM3UPYIONMIMN, paspbiBaromuii (au3pyntuBHbIi). [lomoBoit otbop.
Bo3HUKHOBEHHE U 3BOIIOUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[IpucnocoOneHHOCT, OPraHM3MOB KakK pe3yJbTaT MMKPOAIBOJIOLMU. BO3HUKHOBEHME
npucnocoOneHnii y opranu3smoB. Apomopdo3ssl u unuoaganrtanuu. Ilpumeps nmpucrnocodaeHuit
y opraHusMoB: Mopdonoruueckue, ¢GU3NONIOrHYEcKue, OHOXMMUYECKUE, IOBEICHUYECKHE.
OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u crpykrypa. BumooOpazoBaHue kak pe3yibTaT MHUKPO3BOJIOLMH.
Mzonsmus — kimoueBoil Qaktop BuUmooOpazoBanus. IlyTh u cmocoObl BHUI000pa3oBaHUS:
ajionarpuueckoe (reorpaduueckoe), CUMIATpUYeckoe (IKOJOTUUYECKOE), «MTHOBEHHOE»
(monurmnonauzanus, Ttudpuan3anus). JIuTenbHOCTh SBOTIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl OPMHUPOBAHUS OHOJIIOTUYECKOTO pa3HO0Opa3usl.

Posnp  sBONrONMOHHON Ouonmormu B pa3pabOTKE HAyYHBIX METOJOB COXpaHEHHUs
O6unopa3znooOpaszus. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB UM HMX XO03s5€B. MeXaHHU3MbI
bopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanuu

[optpersr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTalMoOHHAs U3MEHYUBOCTBY, «[lonmynsimoHHast CTpyKTypa BUaY,
«Cxema TposiBJICHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE€ CHIIBI  3BOJIIOIHN,



«OQKoyornyecKas M30JALMS TMOMyJSIUM ceBaHCKOU dopenn», «l'eorpaduyeckas H3OIALUSA
JUCTBCHHHIIBI CHOUPCKON M TUCTBEHHUIIBI HaypcKoii», «[lomynsImoHHbIe BOJHBI YHCIECHHOCTH
XUIIHUKOB H KepTB», «CXxema JeHCTBUS €CTECTBEHHOro oTOopa», «Dopmbl OOphOBI 32
CYILIECTBOBAHUEY, «MHaycTpuanbHbIi MEJIaHU3M», «KuBsbie HCKOIIa€MBbIE»,
«IIoKpOBHUTENBCTBEHHAsI OKpacKa MXUBOTHBIX», «lIpenymnpexnaromas OKpacka >KHUBOTHBIX»,
«®Du3nonoruueckue agantauum», «I[IpucrnocobieHHOCTh OPraHUu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHukm», «CTpykTypa BHma B mnpuponae», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe  BuIOOOpa3oBaHME TPEX  BUIOB  JIAHIBILICI,
«DKoJIornYecKoe BU000pa3oBaHUe BHUAOB cuUHUL, «[lomummounsl pacrenuit», «KamycTHo-
peACUHBI THOPUIY.

Ob6opynoBanue: repdapuy pacTeHHA, KOJUIEKIIMA HACEKOMBIX, dydejia MTHUI] U 3BEepei ¢
npUMepaMu pa3jNyYHbIX MPUCIOCOOJIEHUH, Yydena NTHUIl U 3Bepei pa3HbIX BUJIOB, repdapuu
pacTeHuil OJIM3KUX BUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padora «BrisiBieHIE H3MEHUNBOCTH Yy 0COOEH OTHOTO BUIA.

Jladboparopnass pabGora «llpucrnocobseHuss OpraHu3MOB U HMX OTHOCUTEIbHAs
1[EJIECO00PA3HOCTHY.

JladopaTopnasi padora «CpaBHeHHE BUOB 110 MOP(HOIOTHICCKOMY KPUTEPUIOY.

Tema 3. Makpo3Bosiouusi U eé pe3yJibTaThl

Mertoapl u3yueHuss MaKpo3BoJoLuy. [laieoHTOIOrMYecKue METOIbl U3YUYEHUS SBOTIOLINUH.
[Tepexomnbie GopmbI U GUITOTCHETUICCKUE PSJIBI OPTAHU3MOB.

buoreorpaduyeckue wmetonsl wuzyudeHus osBonmonuu. CpaBHeHue @uopbl U (dayHbl
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMiu. BUIbI-OHIEMUKH U PEITHKTHL.

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(OIOTUIECKAE METObl M3YYCHHS 3BOJIOIHU.
['eneTnyeckue MexaHU3Mbl SBOJIOLMKA OHTOTE€HE3a U MOSBJICHUS SBOJIOLHUOHHBIX HOBILIECTB.
['oMonornyHele U aHAJIOTMYHbIE OpraHbl. PynrMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYIsIpHO-
reHeTUYecKrue, OHOXMMHUYECKHEe M  MaTeMaTU4YeCKUe METOAbl HU3YUEHHS  HBOJIIOLHH.
I'omonornunbie rerpl. COBpeMEHHBIE METOIbI IIOCTPOSHUS (PUIIOTCHETHICCKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAIMHU U 3BOJIOLIHS TEHOMOB.

OO0mme 3aKOHOMEpPHOCTH  (TMpaBwiIa) JBOMOIUU. [Ipunyun  cmenvl  yHKyUil.
HeoOpatumocTs 3BostonMU. AanTuBHas paguaius. HepaBHOMEpHOCTH TEMIIOB 3BOIIOIUH.

JdemMoHcTpauuu

optpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. I'ekkensb.

Tabmuipl U cxembl: «OUIOTEHETUICCKUN PS JIOIIAAN», KAPXEONTEPUKCY, «3BEPO3yObIe
amepey, «Creronedansy, «Punnodurey, «CemeHHble TanopoTHUKW», «buoreorpaduueckue
30HbI 3emuny, «llpelip koHTHHEHTOBY», «PenmukTh», «HawambHble cTaguu 3MOPHOHATBHOTO
Pa3BUTHS MO3BOHOYHBIX JKUBOTHBIX», «| 'OMOJOTHYHBIE Y AaHAJIOTUYHBIC OPTraHb, «PyaIuMeHThI,
«ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI YeJIOBEKa M IIMMIIaH3e», «lJlaBHbIE HampaBlieHUs
3BOTIOIHNY, «O0I1Ie 3aKOHOMEPHOCTH SBOJIIOIUI.

OO0opynoBaHue: KOJUICKIIUHM, TrepOapuu, MYJSsKA HCKOMAEMBIX OCTaTKOB OPTraHHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJOTUYHBIX, PYJMMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUICKIIUU
HaCEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3eMJie

HayuHble THIOTE3bI TPOUCXOXKACHUS >KU3HH Ha 3emiie. AOHWOreHe3 U IMaHCIEePMHUS.
JoHay4yHble TpEACTABICHHUS O 3apOXKICHUU >KWU3HU (KpealuuoHu3M). ['Umoresa MmOCTOSHHOIO
CaMO3apoKJICHUS )KU3HU U €€ onpoBepkeHue onbitamu . Penu, JI. Cnannanuanwu, JI. [Tactepa.
[TpoucxoxaeHue KU3HU U aCTPOOUOIIOTUSI.



OcHoBHbIE ATanbl HeOpraHudeckoi »Bostonuu. [IanerapHas (reosioruyeckas) BOIOLHAL.
XuMudeckasi IBONONHS. AOWOTEHHBI CHHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTaHUYCCKUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue monuMepoB U3 MoHoMepoB. KoamepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XoujgelHa, reHEeTHYECKas
runore3a I'. Mémnepa. Pubosumer (T. UYekx) m rumoresa «mupa PHK» V. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIETKH.

Ucropus 3emnn u wmeroasl €€ wusydeHus. lckomaemble OpraHu4ecKue OCTATKH.
['eoxpononoruss u e€ wmeroasl. OTHOcUTENbHAsE U a0COJIOTHAs  T€OXPOHOJIOTHUSL.
['eoxpoHONOrnYecKas mKajaa: 30Hbl, 3pbl, HEPUOJBI, SITOXH.

Hauanbapie 3Tanel oprannyeckoil 3Bostounu. [losiBneHHe W 3BOJIIOLUS MEPBBIX KIETOK.
Oponronuss Metabonusma. Bo3HukHOBeHHE mepBbIX SKocucTeM. COBpEeMEHHbIE MHKPOOHbBIE
OMOIUIEHKM Kak aHajor mepBbix Ha 3emiie coobmectB. Ctpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOreHe3). DBOJIOIMOHHOE MPOMCXO0XKJIEHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OPraHU3MOB. BO3HUKHOBEHHE  OCHOBHBIX  TPYIIII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHBIE 3Talbl 3BOJIIONMHU BbhICIIUX pacTeHuid. OCHOBHBIE apoMOp(}O3bl pacTEHHIA.
Beixon pacrenunii Ha cymy. llosiBieHue CHOpOBBIX pPACTEHMII M 3aBOEBAHWE HUMHU CYIIH.
Cemennble pactenust. [IporncxoxkaeHne IBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tallbl JBOJNIOIUHN KUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THIIOB. IlepBbie XOpaoBbIe
KUBOTHBIE. JKU3HBL B BOJIC. DBOIIONUS TTO3BOHOYHBIX. [Iponcxoxkaenne ampuOuil U pernTuiImii.
[Ipoucxoxaenne MIEKONMUTAOIMUX W nTull. [lpuHmmn kimoueBoro apomopdosza. OcBoeHue
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTue xu3Hu Ha 3emiie 10 3paM U IIEpUoaaM: apxei, MpoTepo30i, Majieo30il, ME3030H,
KaiiHOo30#1. OOmas xapakTepuCTHKa KJIMMaTa M TeoJIorhYeckux mpouecco. [losBienue u
paciBeT XapaKTEePHBIX OPTaHU3MOB. YTJIE00pa3OBaHHE: €r0 YCIOBHUS W BIUSHUE HA Ta30BBIA
cocTaB aTMoc(hepsl.

MaccoBble BbIMUpaHUsI — 3KOJIOTMYECKHME KpU3HCHl mpouuioro. IlpuumHbl U ciencreus
MaccoBbIX BbIMUpaHHil. COBpEeMEHHBIH SKOJIOTHUECKUd Kpu3Hc, ero ocodeHHoctu. [Ipobiema
coxpaHeHHUs OMopazHooOpas3us Ha 3emiie.

CoBpeMeHHAsI cUCTeMa OpPTaHUYecKoro mupa. [IpuHIUIBI KIACCH(PUKALMU OPTaHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE IPYIIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Moptpersr: @. Peau, JI. Cnanmnanuaunu, JI. [actep, . . Meunukos, A. U. Onapun, JIx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpl u cxembl: «Cxema omnbita @. Peauy, «Cxema onwita JI. IlacTtepa mo usydenuro
caMo3apokieHus xxu3Hm», «Cxema ombita C. Muiepa, I'. FOpu», «OTamnbl HeopraHu4deckoi
sBosOIMNY, «['eoxpoHonmoruueckas mkanay, «HauanpHble 3Tanbl OPraHUYECKOW 3BOJIIOIIUNY,
«Cxema oOpa3zoBaHusi JYKapuoT MyTéM cuMOuoreHesza», «CucremMa >KHBOW MPHUPOMIBD,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHui», «PUHHOGUTHD, «OTHOKIETOUHBIE BOIOPOCIINY,
«MHorokneTounsle Bogopociun», «Mxu», «llanmoporHuku», «l['0J0CEMEHHBIE pPACTEHUSY,
«Opranbl 1BETKOBBIX pacTeHui», «Cxema pa3BUTHS JKUBOTHOTO MHUPA», «ApoMOpQo3sl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunonosnoctusie», «llnockue yepBm», «HUiaeHUCTOHOTHEY,
«Pw10BIY, «3eMHOBOAHBIC», «lIpecmbikarommuecs», «IItunby, «Maekonuraromue», «Pa3Butue
J)KU3HU B apXeuckoil spe», «Pa3BuTue XU3HU B NMPOTEPO30MCKON 3pe», «Pa3BUTHE XKU3HU B



Maje030MCKOM pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOM
ape», «COBpEMEHHAs CUCTEMA OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapuyd pAacTEHUH Pa3TUYHBIX OTHEIOB, KOJUICKIIUA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HWITIOKOYKHUX, CKEJEThl
MIO3BOHOYHBIX JKUBOTHBIX, 4yyeda NTULl U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HbIX
MCKOIIa€MBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHasa naGopatopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu no
M3YYEHHI0 a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlaGopaTopHass padora «/3yuyeHMe W ONHUCAHUE HCKOMAEMbIX OCTAaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTHyeckas padora «I3yueHne ocOOEHHOCTEN CTPOEHUS PACTEHUHN Pa3HBIX OTAEIOBY.

IIpakTHyeckas padora «3yueHne ocoOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxo:kaeHue 4eJ0BeKa — AaHTPONOreHe3

Pa3nensl u 3a7aun aHTpONOJI0ruu. MeToibl aHTPOIIOIOT HH.

CraHOBJIEHHE MPEACTABICHUI O NPOMCXOKIECHUM YEJIOBEKAa. PenuruosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYyUHbIE TEOPHH.

CxoacTBO uenoBeka ¢ KMBOTHbIMU. (CHCTEMaTHyecKoe IIOJIOKEHHE 4YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA UEIOBEKAa C JKUBOTHBIMH: CpPaBHHUTEIbHO-MOp(doioruueckue,
sMOpuonornyeckue, (U3NOIOro-OMOXUMHUYECKUE, TOoBeAeHYeckre. OTINYHMS 4YelloBeKa OT
XKUBOTHBIX. [IpAMOX0K/I€HNE U KOMILIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE IOJIOBHOIO
MO3ra ¥ BTOPOH CUTHAJIIBHOW CUCTEMBI.

HBwxymme  cuibl  (pakTopbl)  aHTpONoOreHe3a:  OMOJIOTUYECKHE,  COLMAJIBHBIC.
CooTHouleHrne ONOIOTHYECKUX U COLUANIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYIIBI)
U paHHHE TOHTHbI — O0LIMe MPEIKH YeJI0BEKOOOpa3HbIX 00€3bsiH U JI0AeH. ABCTPATONUTEKU —
JIBYHOTHE TMpenKu Jroaeil. YenoBek yMelbld, MEepBble M3TOTOBICHUS Opyauil Tpyna. Yemoek
IPSIMOXOJISAIIMIA W TIEPBBIN BBIXOJ Jtojiel 3a mpenensl Adpukn. YenoBek reiinenbOeprckuii —
o0l MpeoK HeaHePTaIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YelnoBeK HeaH1epTaabCKUi
KAaK BUJ JIFOAECH XOJOJHOTO KiIMMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THUIA, JI€HHUCOBCKUUI
YeJI0BEK, OCBOGHUE KOHTHHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najieoreHOMHKa.

DBOJIIOLIMSL COBPEMEHHOTO 4YelloBeKa. ECTeCTBEHHBIM OTOOp B MOMYJSALUSAX YEIOBEKA.
MyTanuoHHbIi npouecc u noaumopdusm. IonmyasiuonHsle BOIHBI, Apeiid reHoB, MUTpaLUs |
«a(dexT ocHoBaTEN» B MOMYJSALIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbiine pacel: eBporeouanas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (PKBAaTOpUAJIbHAS), MOHIOJIOWHAs (a3uaTCKO-aMepuKaHckas). Bpems u
IyTH paccelieHus 4YelloBeKa 1Mo IuiaHere. EauHcTBO  yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucmocoOseHHOCT, uenoBeKa K  pa3HbIM  YCIOBUSIM
OKpyXaroliel cpenbl. BiausHue reorpaduueckoid cpenbl U japeiida reHoB Ha MOP(OJIOTHIO U
(U3UOIIOTHIO YeTTOBEKA.

MeXIUCIUIUIMHAPHBIE METOAbl B (DU3MYeCKOH (OMOJIOTMYECKOW) aHTPOMOJIOTHH.
OBOJIFOLIMOHHASI ~ AQHTPOIOJIOTUs M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKUX  IOMYJISALHUM.
buoconuanpHple  HMccleqOBaHUA ~— NPUPOABl  uenoBeka.  MccinegoBaHue — KOABOJIOLMU
OMOJIOrMYECKOI0 U COLUAIBHOIO B YEJIOBEKE.

JdemMoHcTpauuu

[Toptpetsi: Y. Hapsun, JI. Jluku, 4. . Porunckuii, M. M. I'epacumos.



Tabmuipr u  cxeMbl: «MeToapl  aHTPOMONIOTUMY», «['OJIOBHOM MO3r  4YeJIOBEKay,
«UYenoBexkooOpa3Hbie 00€3bsHBDY, «CKENeT YeloBeKa M CKeleT MuMMaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBIKyIIME CHUJIBI AHTPONOreHEe3a», «DBOJIIOIMOHHOE JPEBO YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymenslit», «HenoBek NpAMoOXonamun», «JleHnCOBCKUI 4eT0BEK»
«Heanpepraneupy, «KpomanboHUbD), «llpenku yenoBeka», «ITambl 3BOJNIOLUU YEJIOBEKa,
«Pacsl yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTEH, MPEeIMETOB MAaTepUaIbHON KYJIbTYpPhl IIPEIKOB
YyenoBeKa, penpoaykiuu (dotorpaduu) KapTUH C  MHUDOJIOTHYSCKUMH U OUOICHCKUMH
CIOKETaMH MPOUCXOXKACHUS YelloBeKa, poTorpaduu HaXOIOK UCKOMAEMbIX OCTATKOB YeJIOBEKa,
CKEJIET YEJIOBEKa, MOJIEb Yepena 4eJIOBEKa W Yepena IIMMIIaH3€, MOJIENb KUCTH YEJIOBEKa U
KHUCTH IIKMMIIaH3€, MOJIEIH TOpCa MIPEIKOB YEIOBEKA.

JladopaTtopnasi padGora «l3yueHHe OCOOCHHOCTEH CTPOCHMsI CKeJieTa YeJOBEKa,
CBSI3aHHBIX C MIPSAMOXOKICHUEM.

IIpakTHyeckas padora «3yueHune 3K0JOrNYECKUX afanTallui YETOBEKaY.

Tema 6. OJkojorusi — Hayka O B3aMMOOTHOIIEHHSIX OPraHU3MOB H
HA0PraHU3MEHHBbIX CHCTEM € OKPY Kalolleil cpenoi

3apoxaeHre W pa3BUTHE HKojoruu B Tpynax A. I'ymGompara, K. @. Pymee, H. A.
CesepuoBa, 2. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amaun skosioruu. CBsizb
HKOJIOTHU C IPYTUMH HayKamHu.

Mertoap! skonoruu. [loneBeie HaOMIOACHUS. DKCIEPUMEHTHI B 3KOJOTHH: MPUPOJHBIE U
naboparopHble. MoenupoBaHue B 3KOJIOTUU. MOHUTOPUHT OKpPY)KAIOIIEeH Cpe/bl: JOKAIbHBIMH,
PETHOHANBHBIN U TII00ANIbHBIH.

3HAueHUE SKOJIOTMYECKUX 3HAHUM JUIS 4eloBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBs3€H 4elloBeYeCTBa € MNpUponod. POpMHUpOBAaHUE SKOJOTHYECKOM KYJIbTYpbl U
3KOJIOTUYECKON IPAMOTHOCTH HACEJICHMUS.

JdemoHcTpauuu

[optpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunpl u cxembl: «Pazfensl skoiorum», «Metoasl 3Kojoruny, «CxeMa MOHUTOpPUHTA
OKPY’KaroIle cpeb».

Jladoparopnasi padora «/3yueHne METOJ0B KOJIOTHUYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTAHUSA

Okonorudeckre (GakTopbl U 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
JKOJIOTHUECKUX  (akTopoB:  abmoTuyeckue, OUOTHYECKHE, aHTpornoreHHele. OOmue
3aKOHOMEPHOCTH ACUCTBUS 3KojIorndeckux ¢pakropos. [Ipauno munumyma (K. Lnpenrens, FO.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuotndeckue ¢akTopbl. CBET Kak dKoJornueckuii gakrop. JleiicTBUe pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHu3Mbl. OKOJOTMYECKHE TPYINbl PACTEHUHW U KUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUrHasIbHAas pojb cBeTa. DOTONneproinu3m.

Temmepatypa Kak SKojorudeckuii ¢akrtop. [leiicTBue TemmepaTypbl Ha OpPTaHH3MBIL
[TolikuoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHbBIE OPTraHU3MBI.

Bnaxxnocts kak skonoruueckuil ¢axrop. [IpucnocoOneHus pacteHuil K MOAIEPKAHUIO
BojHOrO OamaHca. Kraccudukanus pacTeHHid 1O OTHOUICHWIO K Boje. l[lpucmocoOnieHus
JKUBOTHBIX K U3MEHEHUIO BOJIHOTO PEXHUMA.



Cpenbl oOMTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs, TTyOWHHAas
MOJIMTOYBEHHAS, BHYTPHOPTraHW3MEHHAas. DU3NKO-XMMHYECKHE OCOOCHHOCTH Cpejl OOMTaHus
opranu3moB. [IpucrnocobeHrs Opranu3MoB K dKU3HHU B pa3HbIX Cpejlax.

buonoruueckue putmbl. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUH JKU3HH.

Kuznennsie ¢opmbl opranuzMoB. [lonstue o xusHeHHOU (opme. KuszHenHoie GopMbl
pacTeHMIA: NEepeBbsl, KYCTapHUKH, KyCTapPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJETHHE TPABHI.
JKusnennbie GOpMBI KUBOTHBIX: THIPOOMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  ¢akrtopel. Buapl OMOTHYECKUX  B3aUMOJCUCTBUN:  KOHKYPCHIIHS,
XHUIIHAYECTBO, CUMOMO3 1 ero ¢opmbl. [lapazutusm, koomepamus, MyTyalu3M, KOMMEHCATH3M
(KBapTUpaAHTCTBO, HaxyieOHW4YecTBO). Herpoduueckne  B3amMoOIEWUCTBHS  (TOMHYECKUE,
dbopuueckue, (hadpuyeckue). 3HauyeHUE OWOTHYCCKHUX B3aWMOJCHCTBUM IS CYIIECTBOBAHUS
OpPraHu3MOB B cpesie ooutanus. [[puHIUIT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemMoHcTpauuu

Tabmuiel 1 cxeMbl: «JKonoruueckue GaxTopb», «CBETOBOW CIEKTPY», «IKOJIOTHUECKUE
TPYMIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», « TeMI0KPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHbBIE
KUBOTHBIEY», «DU3MOIOrHMYECKUEe aJanTalii XKUBOTHBIX», «Cpelbl OOWTaHUS OPTraHU3MOBY,
«buonornyeckue puTMbDy, «KuzneHHsie Gopmbl pacTeHHiD», « Kiu3HEeHHbIE (POPMBI )KUBOTHBIX»,
«JKocucTeMa MUPOKOIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOro necay, «llenmm nutanwsy,
«XuiauvectBoy, «Ilapazutuzmy», «Konkypenuus», «CumoOnosy», «KommeHcanuzm.

OGopynoBanue: TepObapuu pacTeHUUW W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
Pa3IUYHBIX  JKOJOTHYECKHX  (aKTOpOB, TepOApUU  CBETONIOOMBBIX, TCHEIIOOMBBIX H
TEHEBBIHOCIIMBBIX PACTEHHIl, CBETONIOOUBBIC, TEHEMIOOMBBIE U TEHEBHIHOCIMBBIE KOMHATHBIC
pacTeHus, repOapuu ¥ KOJUJICKUUU TEIUIOIIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTOWYUBBIX
pacTeHuid, uyuyena MTULl W 3Beped, repOapuu pacTeHUid, OTHOCSIIUXCS K TUTpoPUTaM,
kcepoduram, Me3oduTaM, KOMHATHBIC PACTEHHUS JaHHBIX TPYII, KOJUICKIIUU IKHUBOTHBIX,
o0UTAIONINX B Pa3HBIX cpeAax, repOapuy U KOJUICKIIMH PACTEHUH M )KUBOTHBIX, 00JIQJArOIINX
YyepTaMu MPUCIIOCOOJIEHHOCTH K CE30HHBIM W3MEHEHUSIM YCIOBHUH JKWU3HM, repbapuu u
KOJUIEKIIUM PACTEHHH W >KMBOTHBIX PA3IMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH IKHUBOTHBIX,
YYaCTBYIONIMX B PA3IMYHBIX OMOTHYECKUX B3aUMOJCHCTBHSIX.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE TPUCTIOCOOICHII OPTaHU3MOB K BIUSHHUIO CBETAY.

JladopaTtopnasi paGora «BpIgBICHHE TPUCIIOCOOTICHUN OPraHU3MOB K BIIUSHHUIO
TEMIEPATYPbI».

JlaGopaTopnasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
0OUTAHUS.

Tema 8. JkoJiorusi BUA0B U NMOILYJISIIIUAI

DKOJIOTUYECKHE XapaKTepUCTUKH momysiiuu. [lomynanus kak Ouonoruueckas cUcTema.
Ponp HeomHOpomHOCTH cpenbl, QU3HUYECKUX OaphepoB M OCOOCHHOCTEW OWOJIOTHM BHJIOB B
(GbopMUPOBAHUY TPOCTPAHCTBEHHOH CTPYKTYPHI OMyJisiiiiii. OCHOBHBIC TTOKA3aTENH MTOMYJISINH:
YHUCIIEHHOCTb, IUIOTHOCTb, BO3PACTHAs W TOJOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIHSL.

Dkonoruveckas CTpykTypa nomyisiud. OleHKa YUCICHHOCTH MOmyJsiuu. J{nHamuka
MOIYJISIUMU U €€ peryyisinua. buotudyeckuil moTeHman nomyiasiuu. MoaenmpoBaHue JUHAMUKA
nomynsiiud. KpuBbele pocta uucieHHOCTH mnonyisiuu. Kpuble BbikuBaHus. Perynsnus



YUCIIEHHOCTH TMOMYJISIMMA: POJb (PaKTOPOB, 3aBUCSAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKoJOoru4ecKue crpareruu BuaoB (r- u K-crparerun).

[lonsitTue 00 »skonormueckoil Hume Buaa. Mectoobutranue. MHoromepHas MOJEINb
skosornyeckor Humm Jx.M. Xarunncona. Pa3zmepsl skonorudyeckoil Humu. [loreHunansHas u
peain30BaHHas HUIIIH.

Bun xak cucrema mnomynauuid. Apeanbl BUAOB. Buabl M WX KXU3HEHHBIE CTpPATETUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEIEHUS W MUTpalil JKUBOTHBIX. buHolIOTHYECKHE WHBA3UU
YYy>KEPOIHBIX BUIOB.

JdemMoHcTpauuu

[Toptper: Ix. W. XarunHCOH.

Tabmuipl 1 cxeMbl: «IKOJIOTUYECKUE XapaKTEPUCTUKU MOMysuny, «IpoctpancTBennas
CTpYKTypa mnomyisiiun», «Bo3pacTHeie nupamuabl nomynsauun», «CKOpOCTb 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzmMamu», «Mopens skonoruueckoi Humm Jx. U.
XaT4ynHCOHA.

O6opynoBanue: repbapuu paCTeHUN, KOJUICKIIUU KUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOneHus CEMsH paCTEHUH K PACCEICHUION.

Tema 9. JkoJ10rus cO001IECTB. IKOJOTHYECKHE CHCTEMBI.

CoobmecTBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoLeHo3e.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnu). DyHKIHOHAIBHBIE OJOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypOBHH.
Tpoduueckue nenu u cetu. Abnorndeckue 010Kku dKocucTeM. [10UBBI U HUIIBI B 3KOCHUCTEMAX.
KpyroBopoT BeliecTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHbIE MTOKa3aTenu 3KocucTeMbl. buomacca u npoaykius. JKOJIOrHYeCKre MTHUPaMuUIbl
yuces, 0MOMacchl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIlecCHMU. lIepBHUHBIE W BTOPUYHBIE CYKIIECCHU U HUX
OPUYUHBL. ~ AHTpONOreHHbIe BO3JCHCTBUS Ha cykueccuu. KimmakcHoe —cooOuiecTBo.
buopasHoobpasue u noaHoTa KPyroBopoTa BEIIeCTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Ipupoansie 3KocUCTEMBL. JKOCUCHEMbl 03ED U peK. DKOCUCEeMbl MOpel U OKeaHos.
Ixocucmemvl MyHOp, 1€c08, cmenetl, NyCMulHb.

AHTpPOIIOTEHHBIE  JKOCUCTeMBbl. Arposkocuctema. ArporeHo3. Pazmuuus wmexay
AQHTPONOTEHHBIMU U MPUPOTHBIMUA HIKOCHCTEMAMHU.

Yp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oposckast ¢uopa u dayna.
Cunantponuzanusi ropojckoil ¢aynel. buomornyeckoe u  XO3AHCTBEHHOE 3HAYCHHE
arpo3KoCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUSA  OCHOBHBIX  B3aUMOJCWCTBUI  OpPraHU3MOB B
sKocucTeMax. Ponb kackaonozo sghgexma u 8ud08-30uPuUKamopos (Kiouesvix 6ud08) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W BEIIECTB MEXKAY CMEKHBIMU
9KOCUCTEMaMU. Y CTOMYMBOCTH OPraHU3MOB, TOMYJIALMA M 3KOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOMOTEHHBIX BO3/1EHCTBUM.

Mexanusmbl  8030elicmeus  3a2pA3HeHUll  PA3HLIX MUNO8 HA  CYOOPLAHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YDOBHAX, OCHOBbl HIKOLOSUHLECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeToqoI0oruss MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX SKOCUCTEM.



JdemoHcTpauuu

[optper: A. [lx. Tencau.

Tabmuuet u cxemsl: «CTpykTypa OnoneHo3a», « DKOCHCTEMa HIMPOKOIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHbIE TPYMNIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucreme», «llenu mnurtanus (nmacTOuiHAas, JETPUTHAN)»,
«OKoJIorHYecKas MupaMuja ynucemn», « JKojJorudyeckas nupamuaa Ouomacchbl», « IKOJIOruyecKas
nupamuga sHeprum», «OOpasoBanue Oomnorta», «llepBuuHas cykueccus», «BoccraHoBieHue
Jeca mocliie moxapa», «IKocHUcTeMa 03epa», «ArporeHos», «KpyroBopor BelIeCTB U MOTOK
SHEpPruu B arpoueHosey, «l[Ipumepsl ypboskocuctem».

Ob6opynoBanue: repbapuu pacTeHUH, KOJUICKIMH HACEKOMBIX, dydesla NTUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHI, aKBAPUYM KaK MOJIEITh YKOCHCTEMBI.

IIpakTuyeckas padora «l3ydyenue u onrcanue ypo0IKOCHCTEMBD».

JlabopaTopHas pa6ora «/3yueHue pazHOOOpa3Usi MEIKUX MOYBEHHBIX WICHUCTOHOTHUX B
Pa3HBIX IKOCUCTEMAX.

IKeKypeust «IKCKypcHs B TUIIMYHBIN OnMoreoneHo3 (B ayOpaBy, Oepe3HSK, €IbHHK, Ha
CYXOJIOJBHBIN WM TOWMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKYpCUs B arpO3KOCUCTEMY (Ha MOJIE WM B TEIUIMYHOE XO3SIICTBO).

Tema 10. buocdepa — rinodanbHas IKocCHUCTEMA

buocdepa — obmierianerapHas o0ojiouka 3eMid, /i€ CYIIECTBYET HIIM CYIECTBOBaja
*u3Hb. PazButue npencrasieHuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
ouocdepe. O6aactu 6mochepsr u e€ coctas. Kupoe BemecTBo 6nocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CcyiecTBoBaHus Onocheprl. OcobeHHOCTH Omochepsl Kak TaodanbHON
skocucTeMmbl. JluHammdeckoe paBHOBecue B Omocdepe. KpyroBopoTel BemiectB  u
OMOTreOXMMHUYECKHUE ITUKIIBI (YTiIepo1a, a30Ta). PUTMUYHOCTH sIBJICHUH B Onocdepe.

3onanbHOCTH Ouochepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJpA, XBOIHBIE
jeca, CMEIIaHHbIE U HNIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, MTyCTHIHU, TPOIHYECKUE Jieca,
BBICOKOTOpBs. Kimumar, pacTuTenbHbIN U )KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa W (QYHKIHS S>KHBBIX CHCTEM, OIICHKA HX PECYpPCHOTO TMOTCHIHMAla U
ouochepHbIX GYHKIIHA.

JdemoHcTpauuu

[optpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuuet u cxemsl: «I'eocdepsr 3emnny, «KpyroBopoT asora B mpupone», «Kpyrosopor
yriaepojaa B mnpupozae», «Kpyrosopot kuciopoaa B npupojae», «Kpyropopor BoAbl B IPUPOJIEN,
«OcHoBHBIE OMoOMBI cymmy», «Knumatudyeckue mosica 3emmm», «TyHnpay», «Taiiray,
«Cw™memannbii  sec», «llupokonuctBenusiit sec», «Crenb», «CaBaHHa», «llycThIHSY,
«Tponmyeckuii aec.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaoumias cpeaa

DKONOTUYECKHEe KpHU3WChl W WX NpUYUHBL Bo3neiictBue uenoBeka Ha Ouocdepy.
3arpsisHeHUE BO3AYHIHON cpeabl. OxpaHa BoO3ayxa. 3arpsi3HEHHE BOJHON cpeabl. Oxpana
BOJIHBIX pecypcoB. Pazpyienue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3mMeHeHue KiinMara.

AHTpPONOreHHOE BO3JCHCTBUE HA PACTUTEJbHBIM W JKUBOTHBIM Mup. Oxpana
pacTUTEIBHOTO U KMBOTHOIO MHpa. OCHOBHBIC MPUHIIUIBI OXpaHbl NpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie npupojubsie Teppuropuu (OOIIT). boranndeckue caabl U 300JI0THYECKUE
HapKH.



OCHOBHBIC TIPUHIUIIBI YCTOWYMBOTO PAa3BUTHUS YEJIOBEYECTBA U MPUPObI. PannonanpHOe
OPUPOAONOIB30BAHUE M COXpaHeHHe Ouojormueckoro pasHooOpazus 3emum. OOmme
3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €T0 BEPOSTHBIC MTOCIIEICTBUSI.

PazBuTHe METOIOB MOHUTOPHHTA pa3BUTHS ONACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioweti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpaszue u dbuopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3KoOCUCmem u cnocobo8 6opbobbL ¢ HUONOBPENCOECHUAMU.
Pexoncmpykyus MopcKux u Ha3eMHbIX IKOCUCTIEM.

JdemMoHcTpauuu

Tabmuubl w  cxembl: «3arps3HeHue atMocepbl», «3arps3HeHue Truapochepb,
«3arpsisHeHne  mouBbl», «[lapHuKoOBBIT  3ddekT», «Ocobo oxpaHseMble MPUPOJHBIC
TeppUTOpUNY, «MOAEITH YIPABISIEMOTO MUPAY.

OGopynoBanue: (Qororpaguu  OXpaHSIEMbIX pPACTEHWH U JKUBOTHBIX KpacHOW KHUTH
Poccniickoit denepanuu, KpacHoil KHUTH peruoHa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBimMBaeT TpeOOBaHHMSA K peE3yJibTaTaM OCBOCHHUS OOYYarOIIUMHUCS
POrpaMM CPeTHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIC, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType NMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS IMPOTPaMMbI 1O OMOJIOTHU BBIICICHBI
CIICNYIOIINE COCTaBIAIOIIME: OCO3HAHWE OOYYAIOMUMHCS  POCCHUMCKON  TpayKIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOIMPEJIEICHUIO,
Hanuyue momusayuu K OOYYEHUIO OHWOJIOTHH, YeleHaAnpasieHHoe pa3eumue BHYTPEHHHUX
yOEXKICHUI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPATULUNA pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUIUXCS PYKOBOACTBOBATHCS B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, NPHUCYUIUMU  CHUCTEME
OMOJIOTUYECKOTO  OOpa3OBaHUS, Haauuue NPABOCO3HAHUS  IKOJOTHUECKON  KYJIBTYPHI,
CnOCOOHOCMU CMABUMb TEIH U CTPOUTH KU3HCHHBIC TUIAHBI.

JIngHOCTHBIE pe3yNbTaThl OCBOCHUSI IPOTPAMMBI TI0O OMOJIOTHU JTOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATEIHHOU JEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHUCKUMH
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHSATHIMHU B
oOmiecTBe TpaBUJIAMU U HOPMaMHU MOBEACHHUS M CIIOCOOCTBYIOT MpPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHMS U CaMOPa3BUTHUSI, PA3BUTHSA BHYTPEHHEW MO3UIMU JIMYHOCTH, MAaTPUOTHU3MA U
YBXXEHHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TPyJa M CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBOXCHHS, OEPEeKHOTr0  OTHOMICHUS K  KyJAbTypHOMY  HACICOUI0 U TPAIUIHUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUpoe U OKPYKarollen cpee.

JIngHOCTHBIE pe3yabTaThl OCBOCHUs Y4eOHOTro mnpeameTra «bruosiorusy TOJDKHBI OTpa)XaTh
TOTOBHOCTb M CIIOCOOHOCTBH OOYYalOIIUXCs PYKOBOACTBOBATHCS CHOPMHUPOBAHHOW BHYTPECHHEH
MO3ULIUEH JIUMYHOCTHU, CHUCTEMON IIEHHOCTHBIX OpHEHTALMi, TO3UTHUBHBIX BHYTPEHHHX
yOeKICHHUI, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  0OIIecTBa,
pacuIMpeHne >KM3HEHHOTO OIbITa M OMbITa ACATEIBHOCTH B IMPOLECCE peaM3alMi OCHOBHBIX
HaIpaBJICHUH BOCIUTATEILHON JIEATEIIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpamIaHCKOT0 BOCIIUTAHMS:

C(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3WUIUM  OOYYArOIIerocssi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUHCKOT0 00IIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOSM3aHHOCTEH, YBa)KCHHE 3aKOHA U
IPaBOMOPSIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIHHOCTH MPHU CO3AAHUHU YUCOHBIX MPOEKTOB,
pEIICHNH YYECOHBIX U TTO3HABATEIbHBIX 33124, BEITTOJIHCHUH OWOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TO3HIIMI0O TI0 OTHOIICHHWIO K SBIICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHUE YyYUTBIBATh B  CBOMX JIGUCTBUSIX HEOOXOJUMOCTh  KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIFOACH C pa3HBIMU YOCKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAILHBIM
MTOJIOKECHHUEM;

FOTOBHOCTb K COTPYJHHUYECTBY B IMPOIECCE COBMECTHOIO BBIMOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W MCCIIENOBATENbCKUX 33Jlad, YBAXXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB NMPHU 00CYKACHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOH U BOJOHTEPCKOU JIEITEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKON IPaXKTAHCKOW MICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Inepel PoauHON, ropaocTu 3a CBOW Kpail, CBOIO
Ponuny, cBO SI3bIK M KYJIBTYpY, IPOILILIOE M HACTOsIIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHONIEHHE K NPUPOJHOMY HACIEAUI0 M MaMATHUKAM MPHUPOJIBI,
nocTkeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OHMOJIOTUY, TOHUMaHUsI 3HAY€HUS OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoex1EHHOCTh, TOTOBHOCTH K CIYXEeHMIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX [IEHHOCTEH POCCUICKOT0 HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAallMI0 M IPUHHMAThb OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM PpOAMTENSM, CO3JaHHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOT'O NPHUHSTHS LIECHHOCTEN CEMEMHOM U3HU B COOTBETCTBUM C TPAAULMSIMH HapOI0B
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITAa, HAyYHOTO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPY1a, OOLIECTBEHHBIX OTHOLIECHUI;

MOHMMAaHKE YMOLUOHAILHOTO BO3IEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHMSA  KYJBTYPbl 310POBbS U
IMOLMOHAJIBLHOTO 0JIArONOTyYHs:

MOHMMAaHHE U pean3alus 3J0pOBOro U 06e30MacHOro oopasa KuU3HU (30pOBOE MUTAHHE,
coOI0fieHre TUTMEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHATHI M OTIbIXa,
perynsipHass (U3MUYECKash aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (PU3NUYECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHHWE UEHHOCTU TPaBWJI HMHAWBHUIYATbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE NOCIEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS aJIKOTOJIs,
HapKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTD K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPy 10J1t00ue;

TOTOBHOCTb K aKTHUBHOM JESTEIbHOCTH TEXHOJIOIMUECKOHN U COLIMAJIbHOM HallpaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IIJIAHUPOBATh U CAMOCTOSTENIBHO BBIIOIHSTH TAKYIO JESTEIbHOCTD;

UHTEpeC K pa3inyHbIM chepam mpodeccHoHaNbHON NeATeIbHOCTH, YMEHHE COBEpIlaTh
OCO3HAHHBIH BBIOOp Oynyieil mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HH,

7) IKOJI0TH4eCKOro BOCIIMTAHUS:



9KOJIOTHUECKHU 11eJ1ecC000pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYILLIECTBOBaHMUS;

MOBBIIICHUE YPOBHSI SKOJOTMYECKOW KYJIBTYPhI: MPUOOPETEHHE ONBITa TJIAaHUPOBAHUS
MOCTYIKOB ¥ OLEHKH UX BO3MOXKHBIX IOCJIEICTBUI JIJIsl OKPYKaIOIIEel CpeIbl;

OCO3HaHHUE T7100aIbHOr0 XapaKkTepa KOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH MCMOJIB30BaTh MpUOOpETaeMble MPU U3YYEHUU OMOJIOTUU 3HAHUS U YMEHUS
IpH PEIICHUU MPOOJIEM, CBSI3aHHBIX C PANMOHAIBHBIM IMPUPOIOIOIB30BAaHHEM (COOIOICHUE
IpaBUJI TOBEICHUS B MPHUPOJE, HANPABICHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCHUCTEMAX,
OXpaHy BHOB, SKOCHCTEM, OMOChephI);

AKTMBHOE HEIPUATUE IEUCTBUM, IPUHOCAIIMX BPEX OKpPYXKaIIIEH NPUPOAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUSTHBIC YKOJIOTHUECKUE MOCISACTBHS MPEIITPUHUMAESMBIX
JIEUCTBUI U NMPEIOTBpPAILATh HX;

HAJIMYUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, JKOJOTUYECKOH KYJIbTYpPbI, OIBITA
JEATEIbHOCTH  JKOJOTUYECKOM HANpaBIICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS HMH B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMAIBHOW IPAKTUKE, TOTOBHOCTU K YYACTUIO B
MPaKTUYECKON JAESATEIHLHOCTH SKOJIOTUUECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSL HayKM ¢ OOIIECTBEHHOM MPaKTUKW, OCHOBAHHOIO Ha JHAJIOTE€ KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KYJIBTYpPhI KaK CpEICTBa B3aUMOICHCTBUS
MEXIY JII0JIbMU U TTO3HAHUS MUDA;

MOHMMAaHUE CHENUPUKA OUOJOTUU KaK HAYKH, OCO3HAHUA €€ poiu B (OPMUPOBAHUU
palOHATBHOIO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MpPe/ICTaBIeHUsI 00 OKpY’KaroIleM
MUpPE Kak O €IMHCTBE IMPHUPOAbI, 4YelOoBeKa U OO0IIecTBa, B MO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUH MpoOIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEXJIEHHOCTh B 3HAYUMOCTH OWOJIOTHH JIJIi COBPEMEHHOW IUBWIM3AIMU: OOecreyeHus
HOBOT'O YpPOBHSI Pa3BUTHS MEIUIIMHBI, CO3AHHE MEPCIICKTHUBHBIX OMOTEXHOJOTUMN, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 III00AbHBIX
9KOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoa K yCTOMYUBOMY Pa3BUTHIO, PalliOHAILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B IMOJYYECHUU OMOJIOTMYECKUX 3HAHUM B LIEJSAX MOBBIIMICHUS 0OIIeH
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTU (PYHKIIMOHAIHHOU
rPaMOTHOCTHU O0yyarouuxcs, GopMUpyeMoil pu U3y4eHUr OHOJIOTHH;

MOHUMAHWE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3yeMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS IS aHaidu3a W OOBSCHEHUS SIBICHUUN
OKpPYKAIOIIer0 MHUpPAa M MPOUCXOJSAIIMX B HEM H3MEHEHUU, yMEHHE JellaTb 00OCHOBaHHbBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHbIX ()aKTOB M HMMEIOIIMXCS JaHHBIX C LEJIbI0 MOIyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCIOJIb30BaTh OWOJOTHYECKHE 3HAHHS IS PEIIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NesATENIbHOCTH, TOTOBHOCTh OCYILIECTBISTH MPOEKTHYIO U
MCCJIEI0BATENBCKYIO ACSITEIIbHOCTh UHIMBUIYAIbHO U B TPYIIIIC;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPHIBHOMY O0Opa30BaHUIO M CaMOOOpPa30BAHHIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMHM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOCHUS Y4eOHOro mpeamera «bUoNOrHs» BKIIFOYAIOT:
3HaYuMble g (HOPMUPOBAHMS MHUPOBO33PEHHSI OOYHAIOIIMXCS  MEXIUCHUIUIMHAPHBIC
(MexXnpeIMeTHbIE) OOlIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [[EIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienuuKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAYyYHBIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsi, UCCIEAOBaHUEe, HAOIIOJIECHUE, M3MEPEHUE, SKCICPUMEHT W JPYTHE); YHHBEpPCaIbHBIC
yueOHble JeicTBUS (TI03HABaTeIbHbIC, KOMMYHUKATHUBHbBIC, PETYISTUBHBIE), 00ECIEUNBAOIINE
dbopmupoBaHre (PpyHKIMOHAIBHON T'PaMOTHOCTH U COLIMAJIBHOW KOMIIETEHUMH OOydYaroIIuXCs;
CIIOCOOHOCTH o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCaJbHbIE yueOHbIC ICHCTBHS B IO3HABATEIBHOU U
COLIMAJILHOM MPAKTHKE.

B pesynprare wu3yueHus OWOIIOTMM Ha YpOBHE CpeAaHEro oOmiero oOpa3oBaHUS Yy
oOyuatomerocss OynyT copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC yueOHBIC EHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCajbHble YyueOHble JEWCTBUSA, PETYJISITUBHBbIC YyHHBEpCaIbHbIC
yueOHbIe AeMCTBUSI, COBMECTHAS IEATEIbHOCTD.

MetanpeameTHble pe3yabTaThl OCBOCHHSI MPOrpaMMBbl CpeIHEro o0iero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

OBi1ajeHNe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOornYecKue AecTBUS:

CaMOCTOSITENIbHO (pOpMYNIHpOBaTh M AaKTyaJU3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHUH 3HAHHI MTPUEMBI JIOTHUECKOTO MBIIIUICHUS (aHAIHM3a, CHHTE3a,
CpaBHEHHU, Kiaccupukamuu, OOOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTHMYECKHX IOHSATHUH
(BBIICIATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU MOHSATHSIMU );

OTIPEICNIATh IENH JeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JOCTHUIKCHHS,
COOTHOCHUTH PE3YJIbTAThI ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIOJIb30BaTh OMOJIOrMYECKUe MOHATHUSA Ui OObsACHEHUs (aKTOB M SIBICHUU >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKJCHHUS (MHIYKTUBHBIC, JCIyKTUBHBIC, 110 AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEYHSI B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHUPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;

MPUMEHATb CXEMHO-MOJICJIbHBIE CPEACTBA JUIS MPEICTaBICHUs CYIIECTBEHHBIX CBSI3eH U
OTHOIIEHUN B M3Y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEUHMM Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAITMOHHBIX NCTOUYHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs IPOOJIEMBI C YUETOM aHAIN3a UMEIOLIUXCA MaTepUAIbHBIX
U HeMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JESATCIHOCTH, OLIEHUBATH COOTBETCTBUE PE3yJIbTATOB IIEIISM,
OIICHUBATH PUCKU TOCIECICTBUN ACSITEITLHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBHUSIX pEaJbHOrO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aMO/JICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BbIe HCCIeN0BaTENbCKUE e CTBUS:



BJIAJICTh HaBBIKAMHU YyUEOHO-HCCIICIOBATEIBCKON W MPOEKTHOW NIESTEILHOCTH, HaBBIKAMHU
paspenieHus mpodieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METO/OB
pElICHUS TPAKTUYECKHX 3a]1a9, TPUMEHEHHUIO PA3IMYHBIX METOJIOB IO3HAHUS;

UCTIOJIB30BaTh PAa3JIUYHbIC BHIBI JCSITEIBHOCTH IO TIOJTYYECHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINY, PEOOPa30BAaHUIO U NMPUMEHEHHIO B YYEOHBIX CHUTYAIMsIX, B TOM YHCIE IPH
CO3JIaHUM YYEOHBIX U COIMATIBHBIX TPOCKTOB;

dbopMUPOBATh HAYYHBINA THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMUHOJIOTHEH, KIFOYCBBIMU
HOHSATHUSIMH U METOJIaMU;

CTaBUTh M (OPMYJIIMPOBATH COOCTBEHHBIC 33aJjaud B OOpa30BaTECIbHOU NESATEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH  IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyallM3MpPOBATh 3aJady, BBIABUTATh
TUIOTE3y €€ pelleHHs, HAaXOAWUTh apryMEHTHI JUIS JI0Ka3aTelbCTBa CBOUX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3WPOBATh TOJYYCHHBIE B XOJE pEHICHHS 3aJauyd  pPe3yibTaThl, KPUTHUECKU
OIICHUBAThH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh IICJICHAIIPABICHHBIN IMOMCK IEPEHOCa CPEICTB M CIIOCOOOB IEHCTBUS B
PO ECCUOHATIBHYIO CPEY;

YMETh TIEPEHOCHTHh 3HAHWS B  T[IO3HABATEIbHYID H  TMPAKTUYECKYI0  O00OJacTH
KU3HECATECIILHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTAaTh HOBBIC WJCH, MpeajaraTh OPUTHHAIBHBIC IMOAXOABI M PEIICHHS, CTaBUTh
POOJIEMBI U 3aJ1a4H, JOMYCKAIOIIUE AlIbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUECHTUPOBATHCSI B PA3IMUYHBIX MCTOYHUKAX HH(popMarmu (TEKCTe y4eOHOro MocoOws,
HAYYHO-TIONYJISIPHOU JIUTEPaType, OMOJOTHUECKUX CIOBapsSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B MHTepHeTe), aHAIM3UPOBATH WHMOPMALMIO PA3IMYHBIX BHIOB U (GopM
MPEJICTABICHUS, KPUTHYECKH OIICHUBATH €€ TOCTOBEPHOCTh M HEITPOTHBOPEUUBOCTb;

(GopMyIHpOBaTh 3ampOChl M MPHUMEHATh Pa3IHMYHBIC METOABI TPU TOUCKE W OTOOpe
Ouosornyeckoit nHGopMaIu, He0OXOIMMOM JIJISl BRITIOJTHEHUST Y4eOHBIX 3a/1a4;

npHOOpETaTh OMBIT HWCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpIIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYI (OpMY MPEICTABICHHUS OHOJIOTHYCCKON
uHpopmaruu (cxemsl, TpaduKy, AHArpaMMBbl, TaOJIUIIbI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAyYHBIM SI3bIK B KadeCcTBE CpEACTBA NpH pPadoTe C OMOJOTHYEeCKOU
uHpOpMaIMel: MPUMEHITh XUMUYECKUE, PU3NYECKUE U MaTEeMaTHYeCKHE 3HAKU U CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATYpY, HCIIOJNB30BaTh M TpeoOpa3oBhIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU pACIO3HABAHUS W 3alUTHl  HHPOpPMAIUMK, HWHDOPMAIMOHHOM
0€30MaCHOCTH JIUYHOCTH.

Ogiiajienne YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1€HCTBUSIMH:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAITMH BO BCEX Cdepax >KU3HU, aKTHBHO y4acTBOBAThH B JHAIIOTE
WIH JUCKYCCHU TIO CYIIECTBY 0OCYXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBHICKA3bIBAThH
CYXJICHUSI OTHOCHUTEIIFHO BBINIOJHEHHS TMIpeIjiaracMoi 3ajaud, YYHUTHIBATH WMHTEPECHl U
COTJIACOBAHHOCTH TO3HMIIUH IPYTUX YUACTHUKOB JIMAJIOTa UK JTUCKYCCHUH);



pacro3HaBaTh HeBepOaJbHBIE CpelICTBAa OOIICHMs, MOHUMATh 3HAYEHUE COLHUAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYalluld, YMETh CMAT4aTh KOHQIUKTHI U
BECTH I1EPErOBOPHI;

BJIQJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aMMOJCHCTBHS, MOHUMATh HaMEpeHUs
JIPYTUX JIIOACH, MPOSBIATh YBAXKUTEIHbHOE OTHOLICHHE K COOECeHUKY U B KOPPEKTHOH (dopme
bopMynupOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK TOYKY 3PEHMSI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHasl 1eATeJbHOCTD:

IIOHMMATh M MCHOJb30BaTh MIPEUMYIECTBA KOMaH/IHON U MHIUBUIYaJIbHOW padOThl IpU
peleHn OMOIOrnYecKoi mpooIeMbl, 000CHOBBIBATh HEOOXOAMMOCTb PUMEHEHHS TPYIOBBIX
¢dbopM B3auMOAEHCTBUS IIPH PEIICHUN y4eOHOU 3a1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX HCHCTBHI C y4€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4I€Ha KOJUIEKTHBA,

IPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OPIaHU30BbIBATH M KOOPJIMHUPOBATH
JEUCTBUA 1O €€ INOCTMKEHMIO: COCTAaBIATH IUIAH JEHUCTBUM, pPACHPENENATh POJIU C Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM paboThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa U Ka)JOr0 y4acTHHKA KOMaHbl B OOIIUN pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUNMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B pPAa3JIMYHbIX CHUTyalUsX,
IPOSIBIISATE TBOPUECTBO U BOOOpAKEHUE, ObITH MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMYU PeryJsiITHBHBIMHU ACHCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpoOJieM M HX peIIeHUs B
KU3HCHHBIX M YYE€OHBIX CUTYalHsX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUI LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHCTBUSIX U MOCTYNKAX 0 OTHOLICHHIO K >KMBOM IPHUPOJIE, CBOEMY 310POBBIO U 3J0POBBIO
OKPYKaIOIIHNX;

CaMOCTOSITENIbHO OCYILECTBIISATh TO3HABATENBHYIO IESATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B O0Opa30BaTEIbHOW JAESATEILHOCTH U
JKU3HEHHBIX CUTYalMIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPOOIeMbl C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUN;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 y4eOHOro MpeiMeTa Ha OCHOBE JIMYHBIX MTPENOYTEHUH;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PELICHHE;

OLICHUBATbH [TPUOOPETEHHBIN OIBIT;

CHOcoOCTBOBATH (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH IPYIUIIMH B PA3HBIX 00JACTAX
3HAaHUU, TOCTOSIHHO TOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJIbTATOB LIEJISM;



BJIa/IETh HaBBIKAMH MTO3HABATENIbHON pedIeKCUU KaK OCO3HAHUS COBEPILAEMbIX JeUCTBUN
N MBICIIUTCIIbHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCII0JIBb30BAaTh HpI/IéMBI pe(l)JICKCI/II/I
JUISI OLICHKU CUTYalluH, BIOOpAa BEPHOTO PELICHMUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX IPU aHAIHU3E PE3YJIbTaTOB AEATEIbHOCTH;
3) npuHsiTHE Ce0N U APYIrUX:
IMPUHHUMATDb C€6$I, IIOHHMMas CBOM HEAOCTATKU U JOCTOMHCTBA,
MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;
pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C MO3UIUHU APYTOrO YEIOBEKA.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmeTHbie pe3ysibTaThl OCBOCHHUS COAEp)KaHUs ydeOHoro mpenmera «buonorus» Ha
yriay61EHHOM ypOBHE OpUEHTUPOBAHbI Ha o0ecneueHrne NpoPuiIbHOro 00yueHus 00yJaronmuxcs
Oouonorun. OHM BKIIOYAIOT: crenuduyeckue Juisi OUOJNIOrMM HaydHbIE 3HAHUS, YMEHHUS U
CHOCOOBl JIEMCTBUH 1O OCBOCHHMIO, WHTEPIpPETAlMM W NpeoOpa3soBaHUIO 3HAHUM, BHIBI
JeSITeIBHOCTH 110 TMOJyYCHHIO HOBBIX 3HAHMN W HMX NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)K€ B pEaJIbHBIX )KM3HEHHBIX cuTyauusax. [IpeaMerHble pe3yabTaThl IPEICTaBIEHbI 110 T0J1aM
U3Y4YECHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YyueOHoro mnpeamera «buonorus» B 10 kaacce
JIOJIKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE M POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOopMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IO3HAHWU 3aKOHOB MPUPOABI U
peteHnn mpoodeM paroHATbHOTO TPUPOAONOIB30BAHMUS, O BKIIA/Ie POCCUHCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHHUE CHCTEMOI OMOJIOTMYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraollue
OMOJIOTUYECKHE TEPMUHBI U TOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpETyJISILHS, CaMOBOCIIPOU3BECHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouosiornueckue Teopuu (kierounas Tteopus 1. IlIBanna, M. Ilneitnena, P. Bupxosa,
XpoMocoMHasi Teopusi HaciencTBeHHOcTH T. Moprana), yuenust (H. . BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOXKIACHUS KYJIbTYPHBIX PAacCTEHHil), 3aKOHBI (€AMHO00pa3us MOTOMKOB
MIEPBOTO MOKOJIEHUS, PAaCUICTUICHHs], YUCTOTHl raMeT, He3aBUCUMOro HacienoBanus ['. Mennens,
TOMOJIOTUYECKHX PSAOB B HaclieqcTBeHHOW wu3MmeHunBoct H. WM. BaBwioa), mpuHIUIBI
(KOMILJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMHM METOJaMH HAY4YHOTO MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
HCCJIEIOBAHMSIX )KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0IEHUE, SKCTIEPUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U IYKAapHuoT,
OJTHOKJICTOYHBIX MU MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHCie OakTepuid, rpuOOB, pacTeHU,
JKUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB U CUCTEM OpPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEIEATEIbHOCTH, NPOTEKAIOIUX B OpPraHU3MAaxX pacTeHUH, JKUBOTHBIX U
YeoBeKa, OMOJIOTHUECKUX MPOLIECCOB: OOMEHa BellecTB (MeTaboIn3M), IPEeBpalIeHUs SHEPTUH,
Opo>xeHHsl, aBTOTPO(HOTr0 M reTepoTpoHOrO0 TUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeTorenesa, sMOpuoreHe3a, moCTIMOPHUOHATIBLHOTO Pa3BUTHS, PA3MHOKEHUS,
WHAMBUIYaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aUMOJCWCTBUSI T'€HOB, TeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOMAAMM KIETKU U HX (YHKIHUSIMHU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKLIUIMHU, MEXKAY OpTaHaMH M CUCTEMaMU OPTaHOB Y
pacTeHuil, >KMBOTHBIX W YeJOBeKa M HMX (YHKIUSIMH, MEXKIYy CHCTEMaMHU OpPraHOB U HX
GyHKIUSAMHU, MEXAY STanmaMu OOMEHa BEUIeCTB, dTalmamMH KJIETOYHOIO IUKJIa U KU3HEHHBIX
[UKJIOB OPraHU3MOB, JTallaMd AMOPHUOHAILHOTO PAa3BUTHS, T€HOTUIIOM U (DEHOTHUIIOM,
dbeHoTunom u GakTopamMu cpeibl OOUTaHNUS;

YMEHHUE BBIBIIATH OTJIUYUTENIbHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE PACTECHHI,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS IOKA3aTeNbCTBA POJICTBA OPIaHU3MOB PA3HBIX CUCTEMAaTUYECKUX TPYIIIL,

YMEHHE pelaTh OWOJIOTMYECKHE 3a7ayH, BbUIIBIATH MPUYMHHO-CIEICTBEHHBIC CBSI3U
MEXJy HCCIIeyeMbIMH OHOJOTMYECKUMH MPOIeCCaMU M SIBICHUSMHM, [eNlaTh BBIBOABI U
IPOTHO3bl HA OCHOBAHUH IOJIyUYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JTAOOpAaTOPHBIE M MPAKTUYECKHUE Pa0OThI, COONMIONATh MpaBWiia IpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HX OSKCIEPHUMEHTAIBHBIMU CPEICTBAMU,
dbopMynupys 1elb UCCIAeI0BaHuUs, aHAIM3UPOBATD MMOJIyY€HHBIE PE3YJIbTAThI U JIEJIaTh BBIBO/IBI,

yYMEHHE Y4acTBOBaTh B y4eOHO-HCCIIEIOBATEIbCKONW paboTe 1Mo OMOJIOTHU, HKOJIOTHU U
MeIUIHe, MPOBOANMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, W IMyOJMYHO MPEACTABIATH
MOJIy4ECHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(EPEHIUX;

YMEHHE OILICHUBAaTh JTUYECKUE aCIEeKThl COBPEMEHHBIX HCCIEIOBaHUNA B 00JacTH
OuoNorMu M MeIUIUHBI (KIOHMPOBAaHHE, HCKYCCTBEHHOE OILIOJOTBOPEHHUE, HAIpaBICHHOE
U3MEHEHHE TeHOMA U CO3[aHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYUIECTBIISTh OCO3HAHHBIN BBIOOp Oyaylieil mpodeccuoHalbHON AesITEbHOCTH B
o0yactu OMOJIOTUH, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIBCKOTO X0341CTBa, MUIIEBON
MPOMBIIUICHHOCTH, YIAyOlsTh [O3HABATEIbHBIM HWHTEpEC, HANpaBiICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH MpodeccHr M MPOAOIDKEHHE OHOJOTHYECKOro 0oOpa3oBaHUsS B
OpraHu3aIUsaX CPEAHEro MPOPEeCcCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YyueOHoro mnpeamera «buonorus» B 11 Kaacce
JTOJI’KHBI OTPaKaTh:

c(OPMHPOBAHHOCTb 3HAHUK O MECTE U POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(opMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B IMO3HAHWU 3aKOHOB
IPUPOJIbI U PEHICHUH HKOJIOTMYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKKE B PELICHUU BOIPOCOB
palMOHAIBHOIO MPHUPOJIONOIL30BaHUS, U B (HOPMHUPOBAHHHM LIEHHOCTHOIO OTHOIIEHHUS K
npupoze, OOIIeCTBY, YEJIOBEKY, O BKIAJE POCCHMCKHX M 3apyOeXHBIX Y4YEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

yYMEHHE BJaJIeTh CHUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYACT ONMpEAesiCHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U MOHSITHHA (BHLI,
sKocucTema, Ouocdepa), Omonormueckue Tteopun (dBomronMoHHas teopuss Y. JlapBuHa,
CUHTeTHYeCcKass Teopust sBommonuu), yueHus (A. H. CeBepuoBa — 0 IyTSIX M HallpaBIECHUAX
sBotonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHETHYeCKOTO paBHOBecus k. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactsa K. M. bapa), nmpaBuna (muaumyma lO. JInGuxa,
IKOJIOTHYECKON MUPAMUJIBI SJHEPTHUH ), TUTIOTE3bI (TUmoTe3a «mupa PHK» V. 'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJaMH HAy4YHOTO T[IO3HAHHUS, HCIONb3YEeMBbIMH B
OMOJIOTUYECKUX MCCIEIOBAHUAX JKUBBIX OOBEKTOB U H3KOCHCTEM (OMHCAaHHME, H3MEPEHHE,



HaOJI0/IEHUE, PKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHHSI U OLIEHKH aHTPONOTEHHBIX M3MEHEHUH B
IPUPOJE;

YMEHHE BBIICTATh CYLICCTBEHHBIC NPU3HAKU: BHUAOB, OHOTCOIICHO30B, IKOCHCTEM U
ouoctepsl, CTaOMIM3UPYIOUIET0, IBMXKYIIET0 U pPa3pbIBAIOLIETO €CTECTBEHHOro 0TOOopa,
AJTONATPUYECKOT0 M CUMIATPUYECKOT0 BU000Pa30BaHNUs, BIUSHUS JABWKYIIUX CUJI IBOJIOLUN
Ha reHO(OH] MOMYJISIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpele OOMTaHUs, YepeloBaHuUs
HalpaBJICHUH SBOJIIOLIUHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aMMOCBSI3M MEXAY MPOIECCaMU 3BOJIOLUU, ABUKYIIUMHU
CHWJIaMU aHTPOIOreHe3a, KOMIOHEHTAMHU Pa3IMYHBIX 3KOCHUCTEM M MPUCHOCOOJICHUSIMU K HUM
OpTraHU3MOB;

YMEHHE BBISIBJIATH OTJIMYUTEIbHBIC MPU3HAKH KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTD BUIOB
K cperne oOuTaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3Ei
OpPraHU3MOB B COOOIIECTBaX, aHTPOIOTCHHBIX U3MEHEHHI B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUINE apIyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeNbCTBA POJICTBA OPraHU3MOB pA3HBIX CHCTEMAaTHUECKUX TpPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTaHUS, €IWHCTBA UYEIOBEUYECKUX pac, HEOOXOAMMOCTU
COXpaHEHHUsS MHOrooOpaszus BUAOB M IKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHE pelIaTh OWOJIOTMYECKHE 3a7ayH, BbUIIBIATH MPUYMHHO-CIEICTBEHHBIC CBSI3U
MEXIY HCCIEAYeMbIMH OHMOJIOTUYECKUMHU TPOLIECCAaMH W SBICHHUSMHM, JAETaTh BBIBOJBI U
IIPOTHO3bl HA OCHOBAHUH IOJIyUYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JTAOOpAaTOPHBIE M MPAKTUYECKHUE Pa0OThI, COONIONATh MpaBWiia TpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAIbHBIMU CpEACTBAMH,
dbopMynupys Leib UCCIAeI0BaHuUs, aHAIM3UPOBATD MMOJYY€HHBIE PE3yJIbTAThI U JIEJIaTh BBIBOIBI,

yYMEHHE Y4acTBOBaTh B y4eOHO-HCCIIEIOBATEIbCKOW paboTe Mo OMOJIOTHHU, HKOJIOTHU U
MeIUIUHEe, MPOBOANMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOLIECTB, W IMYOJMYHO MPEACTABIATH
MOJIyYECHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIUX;

yYMEHHE OIICHHBATh THUIOTE3bl M TEOPUM O TMPOUCXONKICHUM IKU3HU, YEJIOBEeKa H
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOoTBpallleHUs TI100abHBIX
U3MeHeHul B buocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp OyayIIei mpodecCHoHaIbHON ASSITETLHOCTH B
o0yacTu OMOJIOTUH, IKOJIOTUH, TPUPOIONOIB30BAHUS, MEAUIIMHBI, OMOTEXHOIOTHH, ICUXO0JIOTHH,
BETEPUHAPUH, CEIHCKOTO XO35SHUCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YTIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAPaBICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH MTpodeccuu U pOoA0HKeHNE
OMOJIOTHYEeCKOTO 00pa3oBaHUsI B OPraHMU3ALUAX CPEAHEr0 MPO(PECCHOHATBHOTO U BBICIIETO
oOpazoBaHwUsl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoanuecTBo yacoB JIeKTPOHHbIE
N w/m I:;:FN;Z};«OI\I:::[ HE TR Bcero Konrpoann Hpakruieck f)lgll)g)fooBBalegbﬂme
ble padoThI ue padoTbl pecypeb
1 buosorus kak Hayka 1
2 JKuBble CUCTEMBI M X U3YUYEHHUE 2
3 buonorus knetku 2 0.5
4 XuMuyeckas opraHu3aius KIeTKU 10 1
5 Crtpoenue v QyHKIMU KIETKU 8 2
6 OOMeH BelIecTB U MPEeBpallleHUE SJHEPTUU B 9 1
KJIETKE
7 HacneHCTBeHIfas[ uHpopManus u 9 0.5
peanu3anus €€ B KJIETKe
8 JKU3HEeHHEBINH UK KIETKU 6 1
9 CrpoeHue 1 pyHKIIMH OpraHu3MOB 17 1.5
10 Pa3sMHOKEHME M pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTuka — Hayka O HAaCIEACTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTAaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 ['enernka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorys U CHHTETHYECKasi OMOJIOTHS 4
17 PesepBHOE Bpemsi 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 13




11 KVIACC

KoanuecTBo 4acoB JIeKTPOHHbIE
HaumenoBanue B U TeM |
Ne w/m NporpamMmsl P ) Bcero Kowrpoikn Hpaxruueck f)l%p(all)fooBBaleee;LHme
bIe padoThI ue padboTsbl pecype
1 3apoKI€HUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEACTABICHUHN B OMOJIOTUH
2 MukposBonronus 1 €€ pe3ybTaThl 14 2
3 Maxkpo3BOJIIOLIHS U €€ PE3yIbTaThl 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15
3emiie
5 [IpoucxoxaeHue 4enoBeKa — aHTPOIIOTEHE3 10 1
DKOJI0THsl — HayKa O B3aUMOOTHOILIEHUX
6 OpraHU3MOB U HAaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpy»Karolei cpenoi
7 Opranu3mel 1 cpefia OOUTaHUS 9 1.5
8 DKoJ0THUsl BUAOB U NOMYJISLUN 9 0.5
9 DKoJ0Tus COOOIIECTB. DKOJIOTHYECKHE 12 05
CUCTEMBbI
10 buocdepa — rmobanbHast SKocucTeMa 6
11 UYenoBek U OKpYKarolas cpesia 6
12 PesepBHoOE Bpems 8
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5
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