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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEACIICHUS
MOIXO0J0B K (opMHUpoBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIEH, COJEpKAHUSA,
pe3ynbTaToB 00y4eHHs U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHUKOB, MOJOXEHHUS 00
00X IEMsIX ¥ MPUHIUINAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmiero odbpazoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIOTHH,
e 3HAUYCHUU B TO3HAHMM YXKUBOM MPHUPOABI MU 00ECIEYEHHH CYIIECTBOBAHHUS YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSM, OIIPEIeTICHbl OCHOBHBIE (DYHKIIMU MPOTPaAMMBbI 110
OuoJioruu u €€ CTPyKTypa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHHUE O TENIX, 00 00mIeit cTpareruu 00y4YeHuUs,
BOCIIUTAHUS M Pa3BUTUS OOydYarOlIMXCS cpeAcTBaMu Yy4yeOHoro mnpeamera «buomnorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpY, paclpeleieHHe o
paszenaM U TeMaM, PEKOMEHJyEMYIO MOCJIEI0BaTEIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4IETOM MEXKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JIOTUKH 00pa30BaTEIHLHOTO MPOIlecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYaroOIXCs.

B mnporpamme mo OHOJOTMM Tak)Ke YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METANPEJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OOy4YeHHS B (OPMHUPOBAHUHU
OCHOBHBIX BHJIOB Y4cOHO-II03HABATEIILHOU JEATEIHbHOCTH/yICOHBIX ACHCTBHIA 00yUYAIONTUXCS TI0
OCBOEGHUIO COJIEpP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30BbIif YpOBEHb) peanv30BaH MPHUHIIHUII
MPEEMCTBEHHOCTH B HW3YYCHHH OWOJIOTHH, Oiarojmapsi 4YeMy B HEW MPOCMATPUBACTCS
HAIPABIICHHOCTh HA Pa3BUTHE 3HAHWH, CBSI3aHHBIX ¢ (DOPMHPOBAHUEM €CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
MPEJICTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupoHoit cpene. [losTomy Hapsiay ¢ U3ydeHUuEeM O0IIEONOTOTUYECKUX TEOPUH, a TAKKE 3HAHUN
O CTPOCHHWHM HMBBIX CHCTEM pPA3HOTO paHTa W CYINHOCTH OCHOBHBIX IMPOTEKAMOIIUX B HHUX
MPOIIECCOB B IPOrpaMMe MO OMOJIOTHH yAeTICHO BHUMAHUE UCIIOJIb30BAHUIO MOTYYEHHBIX 3HAHU T
B TIOBCEIHEBHON JKMU3HM JUIsl PEIICHUs NPHUKIATHBIX 3a7a4, B TOM YHCIe: TPO(UIaAKTUKU
HACJICJICTBEHHBIX ~ 3a00JIeBaHWUH  YENIOBEKa, MEIMKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXarolled MpUpOaHOMl cpele,
aHaIM3a BIMSHUS XO3SHCTBEHHOM [EATENHHOCTH YEJIOBEKa Ha COCTOSIHHE MPHUPOIHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCHWJIEHHE BHHUMAHMS K MPUKIAJTHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCTHIO 00€CTeYeHUs YCIOBHUM Ui peleHus
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYECKOTro 00pa3zoBaHus, KOTOpasi Mpeanoaraer
dbopMupoBaHHE Yy OOYYarOIIMXCS CIIOCOOHOCTH aqalTHPOBAThCS K H3MEHEHHSIM JTUHAMHYHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHEe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxxHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHHE y OOydYaIOIIMXCS NPEICTABICHUNH O HAaydyHOM KapTHHE MUDpa,
pacmmpsieT ¥ 0000MaeT 3HaHUS 0 )KUBOU MPHUPOJIE, e€ OTINIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHMW3allMi M OHBOJIOLUU, CO3MaET YCIOBHUS JUIS: TO3HAHUS 3aKOHOB JKUBOH MPUPOBI,
dbopMupoBaHus (YHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 37J0POBOTO M 0O€30macHOro oOpasa
KHU3HU, SKOJIOTUIECKOT'O MBIIIJICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MIPHUPOJIC U YEIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CPEeIHEro oduiero o0pa3oBaHus, coluanu3anuy odyyaromuxcs. M3yyenne



O1o0ruM 00€ecTeynBaeT yCIOBUS 17151 JOPMUPOBAHUS HHTEIUIEKTYalIbHBIX, KOMMYHHUKAIIHOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOM KYyJIbTYphl, CIOCOOCTBYET MHTETpaluu
OMOJIOTMYECKUX 3HAHUHU C MPEICTABICHUAMM M3 IPYTUX Y4YEOHBIX MPEIMETOB, B YAaCTHOCTH,
¢busuku, xumun U reorpaduu. HazBanHble MOJIOKEHUS O MpeAHA3HAYCHUH y4eOHOro MmpeaMera
«buonorus» cocTaBMWIM OCHOBY ISl ONIPEICTICHUS [TOAXO0/I0B K 0TOOPY U CTPYKTYPUPOBAHUIO €TI0
COJIepKaHUs, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «bruonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOy4YarOIIUEcs JOJKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMBbIe ISl (POPMUPOBAHUS OOIIEH KyJIbTYpbI, ONPEACISIONne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEIHEBHOM KM3HU U MPAKTUYECKOU NesTeNbHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHUN
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpOBaHUS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U EHHOCTHBIX
OpUEHTALMAX JIUYHOCTH, CIOCOOCTBYIOLIMX I'YMaHU3alUU OMOJIOTHYECKOr0 00pa30BaHusl.

CTpyKTypupOBaHHE COJEpKaHUs Yy4yeOHOro MaTepuasia B TIPOrpaMMe IO OHOJIOTUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
YKUBOU IPUPOJIBL, 0 €€ YPOBHEBOM OPraHU3alliy U SBOJIIOIHNH. B COOTBETCTBUY C 3THM B CTPYKTYpE
y‘-IC6HOF0 npeamera «bnonormsa BBIACJICHBI CICAYIOIUC COACPIKATCIIbHBIC JIMHUUN: «bnonorns
KaK HayKa. MCTOIILI HAay4YHOI'O IMO3HAHUA, «Knerka xak Ononoruueckas CUCTEMay, «OpFaHI/I3M
Kak Ouonornyeckas cucreMay, «CuctemMa U MHOrooOpa3ue OpraHu4ecKoro Mupa», « IBOIIOIUS
JKUBOU MTPUPOIBDY, « IKOCUCTEMBI U IPUCYITUE UM 3aKOHOMEPHOCTH.

[lenp u3ywenust yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQJICHUE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre YMEHHH HCI0JIb30BaTh 3T 3HAHUA JUISl TPAMOTHBIX JIEHCTBUI B
OTHOILIEHUH O0BEKTOB )KMBOH NMPHUPOJIBI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX IPOOIeM.

Jloctuxenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIIEAYOMUX 3aau:

OCBOCHME 00YYaIOLIMMHUCS CUCTEMbI 3HaHUI 0 OMOJIOTHYECKUX TEOPUAX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpaBWiaX, CIyXalluX OCHOBOM i  (hOpMUpPOBAHUS
HpeI[CTaBJ'IeHI/Iﬁ (6] eCTeCTBeHHO-HaquOi/JI KapTuHC MHpa, O MCTOAAX HAYYHOI'O IIO3HAHMUA,
CTPOEHUH, MHOT0OOpa3sMu U OCOOEHHOCTSIX MHMBBIX CHCTEM Pa3HOIO YPOBHS OpraHU3alllH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHUH;

¢dopmupoBaHue y OOy4aroIuXcs I[O3HABATENbHBIX, MHTEIJIEKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISIOB,
UJEN U TIOJIXO/I0B K H3YYEHHIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OPTaHU3ALUN;

CTaHOBJIEHHE Yy oOyd4aromuxcs oOImel KyJbTypbl, (QYHKIMOHAJIbHON TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH M OLEHHUBAThH SIBICHHUS OKPY’KAIOIIEro MUpPA YKUBOW MPHPOJIBI Ha
OCHOBAHWH 3HAHUH U OIlbITa, MMOJTYYCHHBIX IMTPU U3YUCHUU 6I/IOJ'IOI‘I/II/I;

dbopMupoBaHHEe y OOYyYarONIUXCS YMEHUW WIUTIOCTPUPOBATH 3HAYCHUE OMOJIOTMYECKUX
3HAHUW B TPAKTUYECKOW MAEATEIBbHOCTH YEJIOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEIMLHMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHiA;

BOCIIMTaHUE y6e}K)IéHHOCTI/I B BO3MOKHOCTH ITO3HAHUS YEITOBEKOM >KHBOM IMpUupoOabl,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHHUS STHUECKUX HOPM NP MPOBEICHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHHUH B TIOBCEJIHEBHOW JKU3HU JUIS OLECHKH
MOCJEACTBHI CBOEW JEATENILHOCTH IO OTHOIICHUIO K OKPYXKAIOWIEH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buomnorus», usydaemasi Ha 6a30BOM ypOBHE,
SIBIISICTCS.  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOJISIIMM B COCTaB MPEIMETHOW OOJIACTH
«EcTecTBEeHHO-HAYYHBIC TPEAMETHIY.

Jis u3yuenus 6uonoruu Ha 6a30BOM ypOBHE CPEIHEr0 OOIIEero 00pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiiocodueil, 3TUKON, 3cTeTHKON U mpaBoM. Ponb Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHON HAYYHOU KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Metoapl Mo3HaHUA KUBOM MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OMCAaHUEe, H3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, k. Yorcon nu @. Kpuk.

Tabmuubl 1 cxembl: «MeTOIBI TTO3HAHUS KUBOW TIPUPOIBI».

JlaGopaTopHble U MpaKkTH4YecKHe padoThi:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHuE pa3IMYHBIX METOJOB MNpPHU HU3YYECHUU
OMOJIOrN4eCKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALHSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAaMeT u3yudeHus Ouosnoruu. OTIuYHMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid OUOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIMA,  TKAHEBbIM, OPraHU3MEHHBI,  MONMYJISUMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3aluu KUBOU
IPUPOJBIY.

Ob6opynoBanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepanbHbIe BEIIECTBA.

@yHKIIMM BOJBl U MHUHEpAJIbHBIX BelleCTB B KieTke. [loanepkaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmble
U 3aMEHHUMbIE€ AMMHOKHCIOTHI. AMHHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIeKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMMU OEITKOB.

®epMmeHTHl — OHojoruyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Omiauuuss  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.

VYrneBoabl: MOHOCAXapH/ il (TJII0KO03a, pudo3a U J1e30KCHprd03a), Aucaxapusl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmal, TJIUKOTeH, IeJultoio03a). buomornueckue (yHKIMU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JIUMHUIOB Kak
VCTOYHUKOB DHEPIHH.



Hyxkneunoseie kucnotel: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
byHKIMN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — npumep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YUYCHUS KIETKH.

Knerka kak nenoctHas sxuBasi cucrema. OOIie MpU3HAKK KIETOK: 3aMKHYTas Hapys>KHast
memOpana, mosiekynbl JIHK kak reneTunueckuii anmapar, cucteMa CHHTe3a Oerka.

Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTpPOEHUs
npokapuotTuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHHE dYKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTUbl. [IporcxoxaeHne MUTOXOHAPU U mi1acTua. Buast
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUYKHU, KIyTUKH. DyHKIIMM OPraHouI0B KIETKHU. BritoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue sijipa: saaepHas o00jiouka, Kapuora3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW NPUPOAEY,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupel u cxemsl: «Ilepuoanyeckas TabiMIa XUMHUYECKHUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CtpoeHne Monekyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne momnekynsl AT®y», «CtpoeHne 3yKapruoTUIECKOU
KIeTKn», «CTpoeHHEe XUBOTHOM KIETKW», «CTpOeHHEe pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOeHHE sApa KIETKU», « Y TIE€BOABDY, «JIunuasn.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHWE IJisi MPOBEICHUS HAOIIOICHUN,
U3MEpPEHH, SKCIEPUMEHTOB, MUKPOIIpENapaThl pPacTUTENbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

JlaGopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3yuyeHHe CTpOEHHS KIETOK pPACTEHHH, >XMBOTHBIX WU
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE.

Tema 4. /KuzHenesiTeJIbHOCTh KJIETKH.

O6meH BemiecTB, WIM MeTa0OMU3M. ACCUMWISANMS (IJIaCTHUECKU OOMEH) u
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEIECTB U YHEPTUU B TOHUMAaHUH MeTaboIn3Ma.

Tunber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass Haszbl (orocuHTeza. Peakuuu (doTtocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3A ISl XKU3HU Ha 3emiie. BiausHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XeMmocuHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAaUYCHHE XEMOCHHTE3a /I KU3HH Ha
3emue.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTarlbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIXxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernyeckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIEeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuHte3 PHK. Tpancisius — 6uocunte3 Oenka. Drtanbl TpaHcusanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYChL. McTopus oTkpbiTus BupycoB (/. V. IBaHOBCKUiA).
OcoOeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKJIa BUpYycoB. baktepuocdaru. bonesnu pacrenui,
JKUBOTHBIX M 4YEJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummyHoaedunura yenoseka (BIUY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIIMs, peBepraza W HUHTerpasa. IIpodmmakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUM.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«OHepreTuueckuii oomen», «Xnopomiact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHkmoHupoBanue reHa», «CuHte3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIMa, OGaxtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [AHK u tpanckpunims», «buocunres
6enkay, «CTpoeHue KIeTKu», MoJiens cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uKka, WM KU3HEHHBIM 1ukin kinerku. MuTepdasa m mutos. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuabl. LluTomoruueckne OCHOBBI Pa3MHOXKEHHSI U WHAWBUIYAIbHOTO PAa3BUTHS
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiue Ha pa3HbIX CTAIUSIX
MUTO3a. broIOrn4eckuii CMbICII MUTO3a.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@DopMbl pa3MHOXKEHHS OpraHU3MOB: 0ECI0JI0€ U 110JI0BOE. Buibl O€cionoro pa3MHOKEHHUS:
JIeJIeHNe HaJlBOe, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BETETAaTHBHOE
pa3MHOkeHUe. MICKycCTBEHHOE KIIOHMPOBAHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIoI0ro.

Meiio3. Cragum meito3a. Ilpoueccel, mpoucxonsdimue Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KHUBOTHBIX. [10JI0BBIE XKene3bl:
CEeMEHHUKU M sU4YHUKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AllleKsIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpPUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otansl AMOPHOHATBHOTO PA3BUTHUS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTpyJIsLus,
opranorenes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: HPSIMOE,



HernpsiMoe (JIMYMHOYHOE). BnusHME cpensl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOr€HE3 BETKOBOIO PaCTEHUs: CTPOEHUE CEMEHU, CTaAUU
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubl u cxembl: «@OPMbI Pa3MHOKEHHUSI OPraHU3MOBY, «JIBOIHOE OMIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pACTEHUI», «/leieHne KineTku 6akrepuin»,
«CtpoeHue MONOBBIX KIETOK», «CTpoeHne XpoMocombl», «Kierounslii mukim», «Permkanus
JHK», «Mutos», «Meiios», «lIpsiMoe u HenpsiMmoe pazBuTHE», «['aMeToreHe3 y MIIeKOMUTAIOIIUX
U 4eoBeKay, « OCHOBHBIE CTAUHN OHTOTEHE3a.

O0opyoBaHMe: MHUKPOCKOI, MHUKpornpenaparbl «CrepMaTo30Mibl MIIEKOIUTAIOLIETO,
«SlinexneTka miuekonuTaromero», « Kapuokunes B kjieTkax KOpemka JiyKa», MarHUTHast MOJEJb-
anmuukanus «Jlenenue xinetku», monens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopaTtopnast pabora Ne 3. «HaOmronenre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
FOTOBBIX MUKpOIIPENapaTax».

Jlaboparopnas pabora Ne 4. «V3ydeHue CTpPOEHHUS IMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeruku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKU. BKitag poccuiickux u 3apyOeKHbIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToapl TeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUYECKUH, MOJEKYJISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CMHMBOJIMKA, UCTIOJIb3yeMasl B
cXemax CKpelluBaHui.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, yCTaHOBJIEHHble [.  MeHgenem.
MonoruOpuaHOe CKpelrBaHe. 3aKOH eIMHO-00pa3us THOPUIOB MTEPBOTO MOKoIeHus. [IpaBuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  ckpelMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJIEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHMS. AHAIU3UPYIOLIEe CKpEIBAaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIETIeHHsI TEHOTUIIA OCOOU.

CueruileHHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLemIEHHOMY
HacJIeJOBaHMIO reHoB. Hapyienue cuensienys reHoB B pe3yibTaTe KpOCCHHIOBEpA.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHbie OpraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
TIOJIOM.

N3meHunBoCTh. Buibl M”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpezbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKAa MOIU(PUKALMOHHOW HW3MEHYMBOCTH.
Bapuannonssiii psa v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonnuecTBeHHble U
KaueCTBEHHbBIE MPU3HAKU U UX HOpMa peaknuu. CBoHCTBa MOAN(PUKAIIMOHHONW U3MEHYHBOCTH.

HacnenctBenHnas, iy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST U3MEHYMBOCTb.
Meiio3 u moJIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallioHHas
M3MEeHYUBOCTh. Kiaccuukamust MmyTanuii: TeHHBIE, XpPOMOCOMHBIE, T€HOMHbIE. YacToTa u
MPUYMHBI MyTaluii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOMN
n3meHurBocty H. M. BaBunosa.



BHesaepHas HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TEHETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYJISIPHO-
reHetudecknuid. COBpEeMEHHOE OIpeAeNICHUE TE€HOTUIIA: ITOJHON€HOMHOE CEKBEHHUPOBAHME,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto III[P-ananusa. HacnenctBenHsie 3a0osieBaHus
YelOBeKa: TeHHBbIe OOJie3HH, OOJE3HM C HACIEACTBEHHON  MPEapacIioiOKEHHOCTBIO,
XpoMocoMHbIe Oosie3HH. ComaThdeckue ¥ TeHepaTHBHbIC MyTaruu. CTBOJIOBBIE KIICTKH.
[TpunHuMMIBI 310pOBOrO 00pa3a >KU3HH, NUArHOCTUKU, MPO(UIAKTUKYA U JICYEHUS T€HETHUYECKHUX
Oone3nell. MeauKo-rTeHeTHUECKOe KOHCYJIBTUPOBAHHME. 3HAYCHHE MEIUIIMHCKOM T'€HETUKH B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YETIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBunos.

Tabmunel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIUTOTCHETHYECKAasi OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IMTOTeHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpuanoe ckpeumBanue», «L{uTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUS,
«Meito3», «B3zaumopeiicTBue ajienbHbIX TEHOBY, «I €HeTHuYecKne KapThl pACTEHHI, ’)KUBOTHBIX U
yenoBeka», «l'eHernka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUIEHHOTO C TI0JIOMY,
«KapuoTunel dYenoBeka W OKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynmn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

OGopynoBanue: Mojenu-anmuinkanuu «MoHorudpuaHoe ckpemuBanuey, «HemomHnoe
JOMUHUpOBaHUeY, «Jurubpunnoe ckpemmuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, mytanuu GopMbl KPBUTEEB U OKPACKHU Telna), repbapuit
«I"0pox OCEBHOW».

JlabopaTopHble M IpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «M3yueHue pe3ysibTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIpEiapaTaxy.

Jlaboparopuas padota Ne 6. «3yueHre MOAMPHUKAITMOHHON U3MEHUYHUBOCTH, TOCTPOCHHE
BApHALIMOHHOTO Ps/1a ¥ BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «AnHamu3 wmyranuid y JApo30ouiibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTiueckas pabota Ne 2. «CocTaBieHue U aHAIH3 POAOCIOBHBIX YEITOBEKa.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi KaKk HayKa U MPOIECC. 3apOXkKICHHUE CEIICKINHU U JoMecThkanus. Yuenue H. U.
BaBmioBa o 1eHTpax NPOUCXOXKIEHUS M MHOTo00pa3us KyJIbTYPHBIX pacTeHui. LleHTpsl
MPOUCXOKICHUS TOMALTHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHbIE METOBI CENEKIMU. MacCoBBbI U MHAWBUAYATbHBI OTOOPHI B CENEKIIMU
pacTeHu# U KUBOTHBIX. OTIeHKA dKCTepbepa. bIu3KOpOoACTBEHHOE CKpEIIMBAHNE — MHOPUIUHT.
Yucras muaus. CkpeniuBaHue YuCTIX TUHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
cKkpemuBanue — ayTOpuauHr. OtganéHHas ruOpugusanus U e€ ycnexw. VCKycCTBeHHBIN
MyTareHe3 W TIOJyYeHUE TMOJHUIUIONAOB. JIOCTHKEHUSI CEeNeKIIUM PACTEHWUU, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpUs. OTambl CO3JaHUs
pexombunanTHoit JIHK u Tpancrenneix opranusmoB. Knerounas wumkenepusi. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHUE pacTeHui. KiloHupoBaHue BbICOKOIPOTYKTHUBHBIX



CEIbCKOXO035MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETHYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmupel u cxembl: kKapta «LleHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHuii», «Ilopoapl TOMalIHUX >KUBOTHBIX», «COpTa KyJbTYypHBIX pacTeHui», «OtaanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonorun», «Kiaerounole KylabTypbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U IMEpPEeHOC
TE€HOB, XPOMOCOMY.

Ob6opynoBaHue: MYJSDKU TUIOAOB U KOPHEIJIOZAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble H NpaKkTH4YecKHe padoThi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CENEKLUUU PACTeHHH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIM YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00PATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBoIOHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BOSHUKHOBEHHS HBOJIFOIIMOHHOM TEOPUHU. DBOIIOIIMOHHAS TEOPUSI U €€ MECTO
B Onosoruu. BivsHue 3BOIOLMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U APYTUX HAYK.

CupzerenscrBa 3Bosronuu. [lageoHTOIOrHYECKHE: TTOCIIEN0BATEIBHOCTD IIOSBJICHUS BUIOB
B IAJICOHTOJIOTMYECKON JIeTonucH, nepexoiHsle (opmbl. buoreorpaduueckue: cxoacTBo u
pasznuuue dhayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iauuus SMOPHOHOB pPAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIMMEHTapHbBIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEeH Y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMS JIapBHHU3MA.
JIBIokymme Cuibl  3BOJIOLMH BUAOB 1o JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeompeaenéHHas H3MEHYMBOCTb, OOphOa 3a CyIIECTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bonmonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkposomtonus. [Tomyanus kak eIMHALNA BUAA U SBOTIOLHH.

JBmwxymue cuiibl ((pakTophl) BOIIONUN BUAOB B NpHpoje. MyTalMOHHBIN mporecc U
KOMOWHATUBHAsI U3MEHYMBOCTH. [lomyisimonHbIe BOJIHBI U Apeiid reHoB. M3oms1us u Murparus.

EctectBeHHbIl 0TOOp — HampaBistonuii gaktop 3Bojouud. POPMBI €CTECTBEHHOIO
otbopa.

[TprcnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT dBoJtoluu. [Ipumepsl npucnocoOneHuit
y opraau3mMoB. ApoMop(}03bl U UIM0-3JATI TAIHH.

Bun u Bunmoo6pasoBanue. Kputepuum Buma. OcHOBHblE (oOpMbl BUA000pa30BaHUS:
reorpauyeckoe, 3K0JI0rH4ecKoe.

MakposBomtorus. PopMbl 3BOJIOLUH: (puieTHYecKas, AWBEPreHTHAs, KOHBEPTreHTHasd,
napaensHas. HeoOpaTuMocTh 3BOMIONHH.

[IpoucxoxneHrne  OT  HECHEUHWAIU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crenuanusanys. AjnanTuBHas paauanys.



JdemoHcTpanuu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

TaGnuupl u cxemsl: «Pa3BuTHE OpraHNYECcKOro Mupa Ha 3emiie», «3apobIIIH T03BOHOYHBIX
AKHUBOTHBIX», «Apxeontepukc», «Popmbl 60psObI 3a cyliecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0Opa3ue copToB pacTeHuil», «MHorooOpasue mOpoa >KUBOTHBIX», «llomymsamum»,
«MyTanuoHHas U3MEHUUBOCTEY, «ApoMopdo3br», «Manoamnantamumny», «O0mas nerenepanus,
«/IBmxymue cuibl Boronny», «Kapra-cxema mapupyra nyremectsus Y. /lapBunay, «boprba
3a CYILLECTBOBAHHEY, «IIpucnocobaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BHUJI000pa30BaHue», « IKOJIOTMUECKOE BU1000pa30BaHUEY.

O6opynoBaHME: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPACKH, HAOOp IJIO/I0B U
ceMsiH, Kosutekuus «IIpumepsl 3alUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MOAEIb «OCHOBHbBIE
HaIpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOAeTb « CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOIEKIUs «®DPOpPMBI COXPAaHHOCTH HCKOMAEMbIX
JKUBOTHBIX U pacTeHHil», Mozaenpb anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3zBuTme mnArymku», Mukpomnpenapar «Jlpozodpumiay (HopMma,
MyTaluH (GOpMbI KpBIIILEB U OKPACKU TEJa).

JlabopaTopHble 1 pakTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOPHOJIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCHOCOOIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KU3HU Ha 3emJie.

JloHay4uHble TIPEJICTaBICHUS O 3apOXKACHUM >KU3HU. HayuHble runore3sl BOSHUKHOBEHHUS
KHU3HU Ha 3emiie: aOMOreHe3 W IMaHCHepMHs. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanbHele aTansl 6nonorndeckoit spontonuu. ['unoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE MNPOTOKJIETKU. [lepBble KIETKM U HX HBOJIOLHA.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMiie 110 3pam U nepuoaam. Karapxei. Apxelickas 1 IpoTEpO30iicKas
apsl. [Taneo3oiickast 3pa u €€ nepuopl: KeMOPUICKUHN, OPAOBUKCKUI, CUITypUICKUH, I€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30lickas 5pa U €€ NepUOIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iicKas 3pa U €€ epro/bl: aJIe0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTUKa KJIMMaTa M TeoJIOTMYecKuX mnpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOIMH
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 KUBOTHBIX. [losiBIeHMe, pacuBeT
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa opraHM4ecKoro Mupa Kak OTpa’keHue HBOJOLHUNA. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPraHU3MOB.

OBojronusl 4elnoBeKka. AHTpOMOJOrusi Kak Hayka. Pa3BuTue mpelacTaBieHHid o
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl M3ydeHus: aHTpornorese3a. CXoAcTBa U pa3Indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuwxyume cuibl  ((paxkTopsl) aHTpomorenesa. HacnencTBeHHass HM3MEHYHMBOCTh H
ecTecTBeHHbIN 0TOOpP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHNUE OPYIUil TpyZa, MBILIUICHUE,
peub.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIblid,
Uenoexk npsmoxonamuii, YenoBek HeaHaepTaiabckui, YemoBek pa3zyMublid. Haxomaku



HCKOIIaeMBbIX OCTaTKOB, BPEMs CYyILECTBOBAHUS, 00JacCTh pacnpoCTpaHeHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckne packl. OCHOBHBIE OOJbBINKME pachl: €BpOTEeOuaHAs (eBpas3HiicKas), HETpo-
aBCTpasionjiHass  (dKBaTOpHajbHAas), MOHIoOJOMAHAs  (A3MaTCKO-aMepuKaHcKasi). YepTsl
IpUCIOCOOIEHHOCTH IIPEICTABUTENEH YETIOBEUECKUX Pac K yCIOBUSAM CyIleCTBOBaHUs. ENuHCTBO
yesoBedeckux pac. Kpuruka pacusma.

JleMoHCTpanum:

[Toptpetsi: @. Penu, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

TabGnuupl u cxemsl: «Bo3HukHOBeHUEe COIHEUHOM cucTeMbl», «Pa3BUTHE OPraHUYECKOro
mupa», «PacrurenpHas kietka», <« KuBoTHas kiuerka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YeJIOBEKa M 4eJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa MaJlCOHTOJOTMYECKUX HAXOI0K
IPEKOB COBPEMEHHOrO uYelloBeka», «/lpeBHelimme moan», «JlpeBHue moam», «llepsble
COBpPEMEHHBIE JTION», «UenoBeueckue pacol».

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue denoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
INUTEKaHTpOIa, HeaHJepTaliblla, KPOMAaHbOHIIA), CICNKU WIM M300paKEHUsS KaMEHHBIX OpyAuil
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebia), TeoXpoHOJoru4eckas Tabiuia,
KoJuteKus «@OopMbl COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PaCTECHHUI».

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

[Tpaktuyeckas padora Ne 1. «/3yueHune uckomnaeMblX OCTaTKOB pacTEHUI U )KUBOTHBIX B
KOJIIEKLMSIX .

OKCcKypeusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHbIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

OKojoruss Kak Hayka. 3ajadyd M pasAcibl OKOJIOTMH. MeToabl 3KOJOTMYecKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3/yIIHas,  IOYBEHHas,
BHYTPHUOpPraHU3MEHHasl.

Okonoruyeckue (axropsl. Kiaccudukanms skomorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHMYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QaxkTopel:  CBET, TeMIleparypa, BJIaXHOCTb. DoTomeproausMm.
[TpucnocoOeHns opraHu3MoB K JeHCTBHIO aOHOTHYECKHX (paKkTOpOB. bruojornyeckue puTMsl.

buotnueckue ¢dakrtopel. Buasl OMOTHYECKHMX  B3aMMOJEHCTBHMHA:  KOHKYpPEHIMS,
XHUIIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyaln3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCalIU3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aMMOJICHCTBUH IS CYIIECTBOBAHUS OPraHU3MOB B IPUPOIAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApPAKTEPUCTUKU MNOMyIsAuu. OCHOBHBIE IIOKA3aTeIW MOIMYJIALHNU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauusd. JuHamuka
YHUCIIEHHOCTH MOIYJISIUU U €€ peryJsiusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ymbonpar, K. @. Pynse, O. I'ekkenb.

Tabmune! u cxembl: kapta «IIpupogHbie 30Hb 3emin», «Cpenbl 0OMTaHUS OpPraHU3MOBY,
«Dotonepuoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIMYJIALUN
uHOy30pun-Tyhenbkm», «llumessie nenmy.

JlabopaTopHblie U NIpaKkTHYeCKHe padoThI:



JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0cOOEHHOCTH PACTCHHUH U3 Pa3HBIX MECT
0oOUTAHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo011ecTBa M DKOJOrHYeCKHEe CHCTEMBI.

CoobmecTBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OuoleHoO3a:  BHJOBasd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe UM OMOreOlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl 3JKOCHCTEMBI: MPOAYLEHTBl, KOHCYMEHTBI, pPEIYyLEHTHI.
KpyroBopor BemecTB M TOTOK SHEpruud B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNM 3KOCHCTEMBL: OmoMmacca,
OPOAYKIHSA. DKOJOTHYECKHE MUPaMUAbL: TMPOMYKIUHU, YUCICHHOCTH, Ouomaccel. CBolicTBa
9KOCUCTEM: YCTOWYUBOCTb, CAMOPETYIISIIHsL, pazButue. CyKieccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOO3KOocucTeMBbl. buonornyeckoe u
XO03SIUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiibl, cocta u cTpykTypa Ouocdepst. XKuoe
BemectBO M ero ¢GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00AIBHONH 3KOCHCTEMBI.
JluHamugeckoe paBHOBECUE M 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotbl BemecTB M OWOTCOXMMHYECKHE LHKIBI 3JIEMEHTOB (yriiepoaa, a3zoTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe H3MeHeHus B Onocdepe. [ modanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHUE MPUPOJIBI U yeroBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak OCHOBA
ycroifunBoctu 6nocdepsl. OCHOBAa PaLlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU pECypcaMH U UX
ucnosib3oBaHue. JlocTHKeHHUs OMOJIOTHH U OXpaHa IPUPO/IBL.

JdemoHcTpaumuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmunel u cxemsl: «[lumessie nenu», «bruoreHos: coctaB u cTpykrypa», «lIpupoaHsie
coobmectBay, «llemn mnutanus», «IKonoruueckas nupamunay, «buocdhepa u yenoex»,
«JKocHUCcTeMa IHPOKOIUCTBEHHOTI'O JIecay, « IKOCHCTEMA XBOMHOTO Jieca», «brnorenos Bogoémay,
«ArpornieHo3», «llpuMepHBIE aHTPONOTEHHBIE BO3JCUCTBUS Ha mpupoay», «Baxkuelmue
WMCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOm», «[louBa — BakHEWIash COCTaBISIOIIAS
ouoctheprr», «DakTopel Aerpagauuu  TouB», «llapHukoBeit  dPdexT», «DakTOpHI
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepsn», «Oomas cTpykTypa ouochepsn», «PacmpocTpanenue
x®u3HH B Ounochepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriepoma B O6mocdepe»,
«KpyroBopoT a3ora B mpupojie».

O6opynoBaHue: MoIeTb-aNIUIMKANUS « TUMTHYHBIE OMOLIEHO3bI», repOapuii «PacTurenbHbIe
coobmiecTBay, komekuuun «buoneHosy», «Bpeautenum BaKHEHIIMX CETbCKOXO3IHCTBEHHBIX
KyJIbTyp», TepOapud ¥ KOJUISKIIUM PACTeHW W >KUBOTHBIX, NPUHAUICKANNE K pa3HBIM
HKOJIOTHUECKUM Tpymiam ojxHoro Buaa, Kpacnas kuura Poccuiickoit ®@eneparun, n300paxeHus
OXpaHsIeMbIX BHJIOB PACTEHUN U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cornacho ®I'OC COOQO, ycranaBnuBaloTcsi TpeOOBaHUSA K pe3yjbTaTaM OCBOCHUS
00YyYaloUIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYpPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buoiorusay BbIJACIICHBI
CIEIyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  TpaxkIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEAENICHUIO,
HaJIM4Ynue MOTHBALlUU K OGy‘-ICHI/IIO 6I/IOJIOI‘I/II/I, LCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHUX
yOEXKIEHUIM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OHMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTH 00Y4aOIINXCsl PYKOBOACTBOBATHCS B CBOEH
JESTEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHUCTEME OHOJIOTHYECKOTrO
00pa3zoBaHusl, HAJTMYHE IKOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTH
JKNU3HCHHBIC I1JIaHBI.

JImaHOCTHBIE pe3yNbTaThl OCBOCHMS MpeameTa «bHOJOrHsS» MOCTHralTCs B €IMHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COMOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
o011ecTBe MpaBWJIAMH W HOPMaMHU IOBEICHUS U CIIOCOOCTBYIOT IIpOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHCﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEOBEKY TPyJla U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBOXEHHs, OEpPEe)KHOTO  OTHOIIEHHWS K  KyJIbTypHOMY HACI€IUI0 H  TPAAUIHIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAOLIEH cpee.

JIngHoCTHEBIE PE3YIbTATBl OCBOCHUSA yq€6HOFO npeamMeTa «buomorusy JOJDKHBI OTpaXXaThb
TOTOBHOCTh M CHOCOOHOCTH O0yYaroIIUXCsl PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlUi, TO3UTUBHBIX BHYTPEHHHUX
yOXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pCain3alliid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOM TO3UIIMK  OOy4YalOIIeToCs KaKk AaKTUBHOTO |
OTBETCTBEHHOT'O YWIEHA POCCUHCKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakeHHWE 3aKOHa |
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUU yqe6HBIX IIPOCKTOB,
pPEIICHUN yqe6HBIX 1 IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJTHCHUU OMOIOTMYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMCHUEC YUYUTBIBATH B CBOUX )IeflCTBPISIX H€O6XOJII/IMOCTI) KOHCTPYKTHUBHOI'O
B3aI/IM0,ZleI\/IICTBI/I$I J'IIO)ICfI C pasHbIMHA Y6e)KI[eHI/I$IMI/I, KYJbTYPHBIMU LHNEHHOCTSIMU U COLIMAJIbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCUICKON IPaXKIAHCKOM UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMYy HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACJIEIUIO U TAMSITHUKAM IPUPOAbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PAa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAYeHUs OWMOJOTMM B IO3HAHWU 3aKOHOB IMPUPOIBI, B KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1EHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO TTOBEACHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

MOHUMaHNE YMOITMOHAIBHOTO BO3JICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (GOPMHPOBAHMUA  KYJbTYPbl 3I0POBbSI M
IMOIUOHAIBLHOTO 0JIArONOJYyYMs:

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (340POBOE MUTAHUE,
coOI0OfieHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHass (u3uyYecKkas aKTHUBHOCTh), OEpeXHOr0o, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U TMICUXUIECKOMY 3710POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJ WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyallUsIX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHUWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBHIYEK (YHMOTPEOICHHS aJIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHOM HAPABICHHOCTH,
CIOCOOHOCTh MHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIONHATH TAaKYIO JCSITEIIBHOCTD;

HMHTEpEC K pa3imuyHbiM chepam mpodeccHoHANbHON AESTeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIH BBIOOp OyAyIIeil nmpodeccun u peaarn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIIaHbL;



TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO U CaMOOOPA30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) IKOJIOTHYECKOT0 BOCITUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAHNS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyJIbTYphl: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYXKAIOIIEH CPEJIbl;

OCO3HaHUe I1100aJIBLHOr0 XapakTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCThH UCHOJBb30BaTh MpUOOpETaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOIONONB30BaHIEM (cOOr0AeHNE
IIPaBWJI IIOBEJEHUS B NPHUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChEphI);

AKTUBHOE HENpUsTHE NEHCTBUI, NMPUHOCIIIUX BpEd OKpYKalollel MPHUpPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSATHBIC YKOJIOTHUSCKUE MOCISACTBHUS MPEIITPHHUMAESMBIX
JICMCTBUN U NPENOTBPALLATD UX;

HAJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKONW KYyJNbTYphI, OIBITA
NESTEIIbBHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCSI HUMHU B
MO3HABATEJIbHOW, KOMMYHHKATHBHOW M COIMAIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CPEICTBA B3AMMOJICHCTBHS
MEXIY JI0JIbMU U NTO3HAHUS MUDA;

NOHMMaHHE crenupuKy OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATILHOTO HAYYHOT'O MBIIUIEHHUS], CO3/IaHUHU 1IEJIOCTHOTO NMPEACTaBIEHUS 00 OKpYyXKaroIleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: 00ECIeUeHUs
HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS UEIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TNI0OATBHBIX
HKOJIOTMUYECKUX MPOoOJIeM U o0ecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIUOHATTELHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUU OMOJOTMYECKMX 3HAHUU B LIEJISAX MOBBIIMIEHUS 00Ien
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHATHHON
TPaMOTHOCTH O0yuarouxcs, GopMUPYEMOH MpU U3yIEHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TTO3HAHMSI, WCIOJB3YyEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4yaeMble 3HAHUS I aHajdu3a U OOBSCHEHHs SBIICHUMN
OKPYXAIOIIeT0 MHUpa M MPOUCXOIAMIMX B HEM HW3MEHEHUH, yMEHHE JelaTh OO0OCHOBaHHbBIC
3aKJTIOYEHHUS HA OCHOBE HAy4YHbIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C IETbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAay4YHOU JEeATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOECKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh HHANBUAYATIbHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU 110 6I/IOJIOI‘I/II/I B COOTBETCTBHU C XHW3HCHHBIMU
HOTPEOHOCTAMU.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHs y4yeOHOro mnpeamera «buoJOrus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIC
(MeXTpeMeTHbIE) 0OLIeHayYHbIC TOHATHS, OTPAXKAIOUINE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu(uKy MeToJ0B MO3HAHMsI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, IPOILIECC, CHCTeMa, HAayuHbld (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIE0BaHNe, HAaOIIOEeHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIC
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHHUKATHUBHbIE, PETYJATUBHBIE), 00eCHeUUBaIOIINE
¢dopmupoBaHne (YyHKIMOHAIBHOW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHblE YydeOHBbIE JCHCTBUS B IO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUSIMMU:

1) 6a3oBblIe JJOrHYECKHeE ICHCTBUS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh U AaKTyaJM3UpPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh NMPH OCBOCHUH 3HAHUN MPUEMBI JIOTHUECKOTO MBIIIICHUS (aHaIM3a, CHHTE3a,
CpPaBHEHHMs, KJacCU(PUKaLUU, OOOOIIEHMS), pPACKpPhIBaThb CMBICI OMOJIOTMYECKMX MOHATUN
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTaHABINBATh CBSI3U C IPYTUMU MOHSATUSAMU);

ONpEACIATh LENN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTHXKECHHS,
COOTHOCHTB PE3YJIbTAThI AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS Uil OOBbACHEHUs (AKTOB M SBJICHUN >KUBOU
PUPOJIBI;

CTPOUTBH JIOTHUECKUE PACCYXIEHUS (MHIYKTUBHBIE, JIeTyKTUBHbIC, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B pacCMaTPUBAEMBIX SIBJIECHUSX, (POPMYITUPOBATh BBIBOJBI U
3aKJIIOYEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIsSl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€d U
OTHOILIEHHHA B M3y4YaeMbIX OMOJIOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYMH pasHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pELIeHUs TPOOJIEMbI C YUETOM aHalIM3a UMEIOIINXCS MaTepHalIbHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJHATH pabOTy B YCIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIUICHUE NP PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIET0BATENbCKHE 1EHCTBUS:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEIOBATENBCKON U NMPOEKTHOW NIEATENbHOCTH, HABBIKAMU
paspenieHus: npodiieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOIOB
pelIeHUs NPAKTUUECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0OB II03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIbHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U MPUMEHEHHUIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIICHHS, BIaJETh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHbIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UMpOBaTh 3aJady, BbIABUIATh
TUIIOTE3Y €€ PEeLIeHUs, HAXOJUTh apryMEHTHI JUIsl J0Ka3aTesIbCTBA CBOMX YTBEPXKACHUH, 3aJaBaTh
napamMeTpbl ¥ KpUTEPUU PeIIeHUs;

AQHAJIM3UPOBATH MOJTYUYEHHbBIE B XO/I€ PEIICHUS 3a/1a4H PE3YyJIbTaThl, KPUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN ONBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCca CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEY;

yMETb IEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HEIEeATEIIbHOCTH;

yYMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE WJEH, MNpPEJIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MCTOUYHMKAX HMH(pOpMaMM (TEKCTe y4eOHOro mocoOws,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApsAX M CIPaBOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIW3UPOBaTh HHGOPMALMIO DPAJIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpoBaTh 3ampoChl M TNPUMEHATh pPa3IMYHblE METO/AbI NPH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEIIOJIHEHUS YUEOHBIX 33]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJbHYIO (OpMY THpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

UCIIOJIb30BaTh HAyYHBIN $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEeCcKOU
uHpopManreil: TPUMEHATh XUMHUYECKUE, (PU3HUECKHe M MaTeMaTU4ecKHe 3HaKH M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOIb30BaTh U MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IeTh HABbIKAMHU pAacClO3HAaBaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€30M1aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuenue:

OCYHIECTBIISATh KOMMYHHMKAIIUN BO BCEX C(epax KM3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBATh
CYX/IGHUS OTHOCHUTEJBHO BBINIOJHEHHUS TMpeaiaraeMoil 3aJayd, YYMThIBaTb MHTEPEChl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLICHMs, IMOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, YMETh CMTr4aTh KOHQIUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs IeATeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKOH MPoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMOAENUCTBU NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

OPUHUMATh IEId COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
NeMcTBUSA 10 €€ JOCTHXKEHUIO: COCTABIIATh IUIaH JEHCTBUH, paclpeaesisiTh POIH C yUETOM MHEHHH
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejlaraTb HOBBIE MPOEKTHI, OLEHMBATh WMJEU C MO3UIMHU HOBU3HBI, OPUIMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAJIbLHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHHus B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX M IOCTYINKax IO OTHOLIEHUIO K >KMBOW IMPHUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 3aJa4l B 0Opa30BATENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYallHsX;

CaMOCTOSITENIbHO COCTABJISITH IUIAH PelIeHusl MpoOIeMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

J1aBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IIPeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOM APYIUIIMH B Pa3HBIX 00JIacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, BHOCHUTh KOPPEKTHBHI B JICATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIETISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKU CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYrux:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus mporpammbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKIIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUII MO OCBOECHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTEIbBHOCTH MO IMOJYUYEHUI0 HOBOTO 3HAHMSI U NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTYallUAX, & TAKKE B peaIbHBIX )KU3HEHHBIX CUTYAIIHUIX, CBI3aHHBIX ¢ Onosorueil. B mporpamme
peIMEeTHbIEC PEe3yIbTaThl IPEJCTABICHBI 10 TOAaM 00yUYEeHHS.

[IpeameTHBIC pe3yNIBTATH OCBOEHUS YueOHOTO npeameTa «buonorus» ¢ 10 knacce 10KHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIIOTHH B CHUCTEME HAYYHOI'O 3HAHUA
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHHM COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HaYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEILEeHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEPKaHWE OMOJOTMYECKMX TEPMHUHOB U MOHATUMN: KU3HB, KJIETKa,
OpraHu3sM, MeTa0ou3M (0OMEH BEIECTB U ITPEeBpallleHIe YJHEPTUH ), TOME0CTa3 (CaMOperyJIsaius),
YpOBHEBas  OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCIpOM3BEAEHHE  (PEempoayKLus),
HaCJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHUE;

yMEHHE H3JaraTb OMOJOTMYECKHE TEOpUM (KJIETOYHas, XpOMOCOMHasi, MyTallMOHHAs,
[EHTpaJlbHasl JIoTMa MOJeKyJsipHOi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (o neHTpax MHOI00Opas3us U MPOMCXOXKAECHUS KyJIbTYpHbIX pacteHuit H. U.
BaswiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJa/IeTh METOJaMH HAay4HOTO MO3HaHUS B OMOJIOTMU: HAOIIOAECHHWE M ONHMCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBIECHUH, OpraHu3alys M IPOBEACHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHNUE TMIIOTE3bl, BBIBICHHUE 3aBUCUMOCTH MEXAY HCCIELyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX Pe3yIbTaTOB;

YMEHHME BBIIEISATH CYLIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH TMPOIIECCOB: 0OMEHa BEIECTB U
IpeBpalleHys] SHEPruu B KIETKe, (POTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOOTBOPEHUS, PA3MHOKEHUSI, UHIUBUAYAJIBHOTO Pa3BUTUS
opraHusma (OHTOI€He3);

YMEHHE MPUMEHATHh MOJTy4YEeHHBIE 3HAHUSA Uil OOBSCHEHUs OMOJOTMYECKHX IMPOILECCOB U
SIBJICHUH, 17151 IPUHATUS IPAKTUUYECKUX PELeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYXKAIOIIUX JIIOJEH, COONIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
PUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYECKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHUE, CIEIIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUIS IPEJICKa3aHMsI HAaCJIe0BAaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYIOBAHHEM;

yMEHHE KPUTHUYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAINH, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHUCHBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Ouosornyeckyro HHGPOPMANMI0O W3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO npenmMera «buonorus» ¢ 11 knacce nonxHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh COIep)KaHUe OMOJIOTHYECKUX TEPMUHOB U IOHATHUI: BHUI, TIOMYJISIIHS,
reHo(OoH, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpB) 3BOJIONUHU, IMPUCIOCOOICHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHME, JSKOJIOTHYECKHE (PAKTOPBI, HSKOCHUCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, PeIyLIeHThI, LIeN1 MUTaHUs, SKOJIorHyeckas nupaMmua, buoreoueHos, ouocgepa;

yMEHHE W3naratb Owuonorndeckue Teopun (dBomronmoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAasi TEOPHS SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3apobiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u mytell sBomonu A. H. CeBeprioBa, yueHHs O
6uochepe B. . BepHaackoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJOTWHU: HAOIIOJCHUE W OIMCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TNONYYEHHBIX pEe3ylbTaTOB, HCIOJH30BAHHBIX HAYUHBIX MOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBIBOJIBI HA OCHOBAHHH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (aKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B YKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHHI B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OWOTr€OXMMHYECKHX IUKIOB B
ouocdepe;

YMEHHE TMPHUMEHSTH TOJTYYCHHBIC 3HAHUS U OOBSCHEHUS OMOJOTHUYECKUX IMPOIECCOB U
SIBIICHUH, JIJISI IPUHSTHS IPAKTUIESCKUX PEIICHUH B TOBCETHEBHOMN YKU3HH C IIETTBI0 00ECTICeYCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAIOIIMX JIOAEH, COOIIOACHUS HOPM
IPaMOTHOTO TMOBEJEHHUSI B OKpYXarolleil NpUpoIHOH cpenae, MOHMMaHUE HEOOXOAMMOCTH



HCTIONIb30BAHMS TOCTHKEHUH COBPEMEHHOU Ononorun TSt PalMOHAIBHOTO
IPUPOJIOTIONIL30BAHMS,

YMEHHE pelIaTh 3JIeMEHTapHbIC OMOJOTMYECKHE 3aadd, COCTABIATH CXEMbI NEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MMUTAHU);

YMEHHE BBINOJHATH J1a0OpaTOpHBIE U NpaKTH4YecKue padoThl, COOIIOAATH MpaBUiIa MPU
paboTe ¢ y4eOHBIM U 1a00opaTOpHBIM 000pYI0BAHUEM;

yYMEHHE KPUTHYECKHM OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIHIO OHOJIOTHYECKOTO
COZIEpKaHMs, BKJIIOYAIOUIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HMCTOYHUKOB (CPEICTBA
MaccoBOi HMH(OpMAIMK, HAYYHO-TIONMYJSIPHBIE MaTepHaibl), paccMaTpUBaTh IJI0OATBHbBIC
IKOJOTUYECKUE TIPOOIIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBIE M YCTHBIC COOOLICHHUs, 0000mas
Ouonormyeckyro HMH(OPMALUIO M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KoJsmyecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoasubie | IlpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoTsI padoThI
pecypcsl
bubmunoreka LIOK
! buonoris kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe CHCTEMBI B UX OpraHH3aIHs 1 bubmmorexa LOK
P t https://m.edsoo.ru/7f41¢292
N bubaunoreka [IOK
1
3 XUMUYECKHUIl COCTaB U CTPOCHHE KIETKH 8 1 httos://m.edsoo.ru/7f41c292
bubmunoreka LIOK
4 KuzHenesTenpHOCTh KIETKH 6 httos://m.edsoo.ru/7f41c292
5 Pa3mHOkEeHNE M HTHIUBUAYAIBHOE Pa3BUTHE 5 1 1 bubanoreka [HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTh U U3BMEHYHUBOCTh 8 15 butmmoreka [IOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexnus opranuzMoB. OCHOBBI 3 1 bu6imoreka [IOK
OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
bubmmoreka [IOK
8 P 1
CICPBHOC BpeMi https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 4




11 KJIACC

KounuecTBo yacon DJIeKTpPOHHbIE
HaumeHnoBaHue pa3jgesioB U TeM (uudposBbie)
Ne n/m Kontpoasnsie  IlpakTuueckue
NporpaMMsl Bcero odpa3oBaTeJibHbIe
padoTsI padoThI
pecypcsl
bu6nmoreka IJOK
1 IBomoIHoNHAs GHOTOTHA 9 1 https://m.edsoo.ru/7f41cc74
9 Bo3HukHOBeHUE U pa3BUTHUE )KU3HU HA 9 1 05 bubmmorexa [IOK
3emie ' https://m.edsoo.ru/7f41cc74
Bu6nuoreka IJOK
1
3 Opranu3Mbl U OKpY’Karolias cpejia 5 1 https://m.edsoo.ru/7f41cc74
Bu6nmoreka IJOK
4 Coo0r111ecTBa ¥ 3KOJOTHUECKUE CHCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
Bu6nmoreka IJOK
1
> Pesepetioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB T10 ITTPOTPAMME 34 3 25







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
No ara nu(poBbIe
Tema ypoka Kourpoabnbie  IIpakrnueckue A bp
n/n Bcero u3yyeHuss  o0pa3oBaTeibHbIE
padoThI padoTsI
pecypchbl
bubmuoreka LIOK
1 Buomnorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOW MTPUPOIBL.
[IpaxTnaeckas padora Ne 1 bubnuorexa LIOK
2 1 0 0.5
«/cnionp30BaHuE Pa3InYHbIX METOOB MPU https://m.edso0.ru/863e6122
M3YYCHUU OMOJIOTMYECKUX OOBEKTOBY
3 buonorunueckue cucteMsl, IPOLIECCHl U X 1 0 0 Bu6nmoreka IJOK
H3y4YeHUe https://m.edsoo.ru/863e6564
4 Xumuueckuit coctaB kieTkd. Bona u 1 0 0 bubmuoreka IIOK
MUHEpPAJIbHBIE CON https://m.edso0.ru/863e674e
bubmuoreka IIOK
5 Benxu. CocraB u ctpoeHue 6eIKoB 1 0 0 httns://m.edsoo.ru/8636b72
depMeHTH — OHOJIOTUYECKHEe
karanu3aTopbl. JlaboparopHas padora Ne 1
6 «3 ‘IeHI/IeI:I)(aTaJII/ITI/II:leCIz)ﬁ aIfTHBHOCTI/I 1 0 0.5 bubmmorexa [JOK
Y ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha IPUMEPE AMHIIA3HI WITH
KaTasas3bl)»
Bu6nmoreka IJOK
7 JJI 1 0 0
Yraesons. JIMmras https://m.edso0.ru/863e6870
bubmuoreka IIOK
8 H .ATO 1 1 0
YIICHHOBHE KHCIIOTE! https://m.edsoo.ru/863e6d5c
9 HcTopus u METOIBI N3Y4YEHUS KIETKH. 1 0 0 Bbubmuorexa LIOK

Knerounas teopus

https://m.edso0.ru/863e6e88




10 KieTka xak 11e1ocTHasI )KMBast CHCTEMA 0
CrpoeHue 3yKapHOTHUECKOH KIISTKH.
JlaboparopHas padora Ne 2 «3yueHue
. bu6nmoreka IJOK
CTPOCHUS KIICTOK PACTCHHMA, ’KUBOTHBIX,
11 5 5 - 0.5 https://m.eds00.ru/863e6ff0
TPHOOB 1 DAKTCPHH HOA MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MHKpOIIpEapaTax u ux
OTIMCAHHE)
Bu6nmoreka IJOK
12
Obmen BemecTs wt MeTabomm3m 0 https://m.edsoo.ru/863e766¢
Bu6nmoreka IJOK
1 o . X
3 OTOCHIHTES. ACMOCHITES 0 https://m.edso0.ru/863e7c98
Bu6nmoreka IJOK
14 i
nepremieckuii 0bmen 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKH. JeneHue
kieTkd. Muro3. Jlaboparopuas padora Ne 3
15 «HabmoeHre MUTO3a B KJIeTKaX KOHUMKA 0.5 bubmorexa HOK
A ' https://m.eds00.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpernapaTax
16 Buocunres Oenka. Peakius MaTpuIHOTO 0 Bubnuoreka [IOK
CHHTE3a https://m.edso0.ru/863e796e
bubmuoreka IIOK
17 Tpancaums — bnocurres benxa 0 https://m.edso0.ru/863e796e
bubmuoreka LIOK
18 Hexnerounsle popMBbI 3KU3HU — BUPYCHI 0 https://m.edsoo.ru/863e7540
bubmuoreka IIOK
19 @DOpMBI pa3MHOKEHUSI OPraHU3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo0.ru/863e831e
bubmuoreka LIOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
21 OO0pazoBaHue U Pa3BUTHE MOJIOBBIX KIIETOK. 05 Bbubnuroreka [IOK

OmnonoTBopenue. JlabopaTopHas padora Ne

https://m.edso0.ru/863e81b6




4 «I/I3yqu1/Ie CTPOCHUS MMOJIOBBIX KJICTOK Ha
TOTOBBIX MHUKpOIIp€HiapaTtax»

22 WNunuBuayansHoe pa3BUTHE OPraHU3MOB bubmorexa [JOK

https://m.eds00.ru/863e8436

23 I'eHeTnka — Hayka 0 HacJI€ICTBEHHOCTHU U bu6nmoreka IJOK
M3MEHYMBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIICIOBAHMS bubmmorexa [IOK
MpU3HAKOB. MOHOTHOPHIHOE CKpEIIUBAHNE https://m.edsoo.ru/863e8878

o5 JurnOpuaHoe ckpelBanme. 3aKoH Bubmuorexa [JOK
HE3aBUCUMOI'0 HACIIEIOBAaHUs IIPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HacleJ0OBaHUEe IPU3HAKOB.

Jlaboparopras padora Ne 5 «3yueHue
26 pe3yIabTaTOB MOHOTHOPHIHOTO U 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e8c60
TUTAOPHUTHOTO CKPEIUBAHUS Y APO30(HITHI
Ha FOTOBBIX MHUKPOIIpenapaTax»»

97 I'enernka nona. HacnenoBanne npru3HaKoB, Bubmorexa [JOK
CLEIJIEHHBIX C I10JI0M https://m.edsoo.ru/863e8c60
MN3menuunBocTs. HeHaciaencrBeHHast
n3MeHuuBocTh. JlaboparopHas padorta Ne 6.

28 Uzyuenne moaudukamoHHoH 05 Bubmorexa [JOK
W3MEHYMBOCTH, ITIOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHAILMOHHOT'O Psi/ia M BapHALIIOHHOMN
KpHUBOW»

HacnencrBeHHas ”3MEHUMBOCT.

29 JlaGoparopnas pabora Ne 7. «AHanu3 05 Bubmuorexa LIOK
MyTalui y Apo30Q bl HA TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTpenaparax»

30 I'enernka yenoseka bubmiorexa [OK

https://m.eds00.ru/863e8d78




PesepBHbIii ypok. O000IICHNE TIO TEME

31 «HacnencTBeHHOCTh M KI3MEHYUBOCTh 1
OpPraHU3MOB)
bubmmoreka [JOK
32 Cenexuus kak Hayka H mpouece ! https://m.edsocf.lru/863e9214
33 Metoap! 1 TOCTHKCHUS CEIIEKITNHN PACTCHUH 1 bubmmoreka [JOK
U JKUBOTHBIX https://m.edsoo0.ru/863e9214
34 buoTtexHOMOTMS Kak 0Tpacis IPONU3BOICTBA 1 bubmmorexa LIOK
https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




11 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
n/n Tema ypoxa Bcero Kontpoarneie  Hpakrieckue u3yyeHuss  o0pa3oBaTeibHbIE
padoThI padoThbI
pecypcbl
1 DBOIIOLUS U METOJIBI €€ N3yUeHHS 1 bubmmorexa LIOK
https://m.edso00.ru/863ea20e
9 Uctopus pa3BuTHs mpeacTaBieHuii 0o 1 bubnuorexa LIOK
9BOJIFOLINN https://m.eds00.ru/863e9570
Bu6nuoreka IJOK
3 MitipooBosmiowts ! https://m.edsoo.ru/863e9cle
[Nomymnsimus kak >IeMeHTapHas eANHATA
4 BHJIa 1 3BOJIrONIMM. JlaboparopHas pabora 1 05 bubnuoreka [IOK
Ne 1 «CpaBHeHMe BUIOB IO https://m.edsoo.ru/863e99c6
MOP(}OIOTHIECKOMY KPUTEPHIOY
5 JBrKy1ire cuiibl (3eMeHTapHbIe (GaKTOpPbI) 1 Bubmorexa [JOK
JBOJTIOIUHU https://m.edso0.ru/863e9da4
N Bubnuoreka [IOK
6 EctectBennsiit 0100p U ero hopmMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTatel 3BONMIONINAN:
TIPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHU000pazoBanue. Jlaboparopras pabora 1 05 Bbubnuroreka [IOK
Ne 2 «Onucanue MPUCIIOCOOIEHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma u €€ OTHOCUTEIBHOTO
XapaxkTepa»
8 Hamnpagiienust 1 myTH Makpo3BOIOIUH 1 bubmiorexa [IOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BOMOIINN 1
10 Wcropus xxu3Hu Ha 3emiie 1 METONBI €€ 1
W3Y4eHUS




1 ['unoTe3sl MPOUCXOXKIEHUS KU3HU Ha Bubnuorexa LOK
3emiie https://m.edso0o.ru/863ea5a6
12 Pa3zBuTue xu3HM HA 3eMIie IO ApaM U bubmmorexa [IOK
nepuojaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIbl YBOJIOIAN
pPacTUTENHHOTO U )KUBOTHOTO MUpA.
13 [Mpaktndeckas padota Ne 1 «M3ydenue 0.5 bubmmorexa LIOK
P P - z] ' https://m.eds00.ru/863ea8hc
HCKOIMAEMbIX OCTATKOB PACTCHUH U
KHUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4IeCcKOro bubmmorexa [IOK
MHpa https://m.eds00.ru/863ea48e
Bu6nmoreka IJOK
15 DBOIIOIMS YeNIoBeKa (aHTPOTOreHe3
a (anp ) https://m.edsoo.ru/863eac2c
16 JBwxymme cuitsl ((haKTopsI) bubnuorexa LIOK
aHTpPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa N 3BOJIIOINH YETOBEKa
18 UYenoseueckre pacsl U IPUPOIHBIE Bubmorexa [JOK
aJlalTalyy 4€JI0BEKa https://m.edsoo.ru/863eaea2
PesepBHblii ypok. O000IICHHE TIO TEME
19 «BO3HUKHOBEHHE U pPa3BUTHE YKU3HU HA
3emie»
20 JKoJIoTHUs KaK HayKa
21 Cpensl 0OUTaHHS U SKOJIOTHYECKHUE Bubmoreka [JOK
(bakTopbl https://m.edsoo.ru/863eafec
Aobuoruueckue Bakropsl. JlabopaTopHas
pabota Ne 3. «Mopdonoruueckue
29 0COOEHHOCTH PaCTEHHH M3 pa3HBIX MECT 05 Bbubnuroreka [IOK

oburanus». Jlaboparopnas padora Ne 4.
«BrnusiHME cBEeTa Ha POCT U pa3BUTHE
YEepPEHKOB KOJIEyCay

https://m.edso0.ru/863eb10e




bubmuoreka LIOK

23 Brorieckie paKTopet ! https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
24 nomynsinun. [Ipaktrueckas padorta Ne 2 1 05
«IToacy€T mIoTHOCTU NOMYISIUUI pa3HbIX
BUJIOB PACTEHUID»
Bubmuorexa LOK
25 Coo01ecTBa OpraHn3MoB — OHOIICHO3 1 httos://m.e dsoc])_.[ru 1863eb46a
bubnuorexa LIOK
26 DKOJIOTUYECKUE CUCTEMBI (SKOCHCTEMBI) 1 httos://m.e dsoc])_.[ru 1863eb46a
OCHOBHBIE ITOKA3aTEIH YKOCHCTEMBI.
27 Oxojoruueckue nupamuasl. CBolcTBa 1 bubmmorexa LIOK
skocHcTem. CyKiecous https://m.edso00.ru/863eb5fa
28 [IpuponHbIe SKOCUCTEMBI
29 AHTpOTIOTEHHBIE YKOCHUCTEMBI
30 buocdepa — rnobanbHas 3xocucTeMa 1 Bbubnuorexa LIOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYLIECTBOBAHUS 1 Bubmorexa [JOK
Ouochepst https://m.edso00.ru/863ebd16
32 UYenoreuecTBo B Onochepe 3emiin 1
33 Cocy1iecTBOBaHHE MIPUPOIBI U 1 Bubnuoreka [IOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
34 Pezepsuslii ypok. O00011I€HIE TEMBI 1
«Coo011IecTBa U KOJIOTHIECKUE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME
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