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INOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOIX0/0B K (OPMHUPOBAHMIO COZEpKaHUs YydyeOHoro mpenmera «buonorus» cocraBWIn:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3ynbTaToB OOyueHUsi U TpeOOBAHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHS 00
O0IMMX LENSIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmiero oobpazoBanusi B Poccuiickoit @enepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOW MPHUPOABI U O0ECNEYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
oOmiectBa. CorjgacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpe/IelIeHbl OCHOBHbIE (DYHKIIMU MPOTPaMMBbl
1o OMOJIOTUU U €€ CTPYKTYpA.

[Tporpamma mo O6uonoruu AaéT MpEACTaBICHHUE O IENIX, 00 o0mIeit cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OO0ydYaloIIMXCS cpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
ompezenseT o0s3aTeNbHOE MPEAMETHOE COJIEpKaHUe, €ro CTPYKTYpYy, pacmpeieieHue Io
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
Y4ETOM MEXKIIPEJAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pPa30BaTEIBHOIO IMPOIIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mnporpamme mo OHOJOTHMM Tak)K€ YYUTHIBAIOTCS TPeOOBaHUSA K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJIMETHBIM M MPEIMETHBIM pe3ylibTaTaM OO0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM JAEATEIbHOCTH/ydeOHBIX JeHCTBUI 00yJYaromuxcs 1Mo
OCBOEGHHIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme mo 6uosnorun (10-11 kmaccel, 6a30Bblii ypOBEHb) peaqn30BaH MPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouoyoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMH  JIMYHOCTHU, SKOJOTUYECKOTO  MBIIUICHHUS,
MPEJICTAaBICHU O 3J0pPOBOM 00pa3e JKU3HU U OepekHbIM OTHOIIEHHEM K OKpYXKalomleH
npuponHoii cpene. IloaTomy Hapsimy ¢ u3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKKe
3HAHWIA O CTPOSHUH )KHUBBIX CUCTEM PA3HOTO PaHTa U CYNIHOCTH OCHOBHBIX MPOTEKAONIUX B HUX
MPOLIECCOB B MporpaMMe MO OWONOTMM YAENEeHO BHUMAaHHE HCIOIb30BAHUIO MOMYyYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIsl PEIICHUS MPUKIAJAHBIX 33/1a4, B TOM YHCIe: TPOGUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJIOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEJACHUS B OKpY)XKarolled MpUpOIHON cpene,
aHaIM3a BIMSHUS XO3AHCTBEHHOM [EATEIHHOCTH YENOBEKAa HAa COCTOSHUE MPUPOTHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO 00eCTeueHs] YCIOBUN JUTSl PEIICHUS
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dbopMupoBaHrUe Yy OOYYArOIIUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

Buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHWNH O HAaydyHOM KapTHHE MMHpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPOJIE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpTaHM3aIllMi U OHBOJIOLHU, CO3MaET YCIOBUSA JUIsl: TMO3HAHUS 3aKOHOB JKUBOW TMPUPOJIBL,
dbopMupoBaHus (YHKIIMOHATHLHOW TPaAaMOTHOCTH, HABBIKOB 37J0POBOrO M 0e30macHOro obpasa
’KHU3HU, SKOJIOTUIECKOT'O MBIIIICHHS, IEHHOCTHOTO OTHOIIECHUS K )KHBOW MIPHUPOJIC U YEITOBEKY.

Bonbmoe 3HadeHwe OWOJIOTHS WMEET TakKe JUIS PEIICHUS BOCIUTATENBHBIX H
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, coluanu3anuu odyyaromuxcs. M3ydyenne



Oouosoruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHUKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMK OUOJIOTMYECKUX 3HAHUU C TPEICTABICHUSIMU W3 JAPYTrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHbIe MM0OJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenMera «buonorus» CcocTaBUIM OCHOBY Ul ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOIO B MTPOrpaMMe IO OUOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYarOLIUeCs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POpMUPOBaHMS OOLIEH KyJIbTYpPbI, OMpPEeIIfioIne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTelibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEpP’KaHus, KOTOphIe CIyKaT OCHOBOM g (QOopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIIMX T'YMaHU3AIUN OMOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJCpKaHUS Yy4eOHOro MaTrepwaja B TporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHWM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3alMd U 3BOJIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType yudebHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeTopl HAy4yHOTO Mo3HaHUs», «KileTka kak OMoorHuYecKas CUCTEMa,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00y4JalOIUMHUCSA 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJISl TPAMOTHBIX JIEHCTBHH B
OTHOIIEHUH 00OBEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpenmera «buomnorus» Ha 0a30BOM YpOBHE
obecreunBaeTCs peleHrueM CAeAYIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUSAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIMOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX MKHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYarOIIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYAIbHBIX U TBOPYECKHX
CIOCOOHOCTEN B MPOIECCE aHANIW3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBNIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (YHKIHOHAIBHON TIpPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLEHUBATH SBICHUS OKPYXAIOIIET0 MUpPA >KMBOW MPUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYyYarONIUXCS YMEHUH WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKON JEATETbHOCTH YEJIOBEKa, PAa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HaHHE IEHHOCTU OMOJOTUYECKUX 3HAHWM JIJISl TIOBBIIMICHHUS YPOBHS SKOJOTHYECKON
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKM3HU JUIS OIECHKH
MOCJECICTBUIM CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHHE U COONIOICHUE Mep MPOPUIAKTHKH 3200 ICBaHUN.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM YYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

st u3ydenusi Onosoruu Ha 0a30BOM YPOBHE CPETHET0 00IIero o0pa3oBaHUsI OTBOIAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEPKAHUE OBbYYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTHKOMl u mpaBoMm. Ponbp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.

Metoap!l o3HaHUS KUBOM MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEPEHHE,
KJIaccU(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOobl TO3HAHUS KUBOU IPUPOABDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouoioruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpolicTBa OuwocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPU3HAKH KHU3HU», «YPOBHH OpraHU3alMU KHBOK
TIPUPOIBIY.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJBJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEpAJIbHBIX BeHIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u ctpoeHune 0elIKoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmble
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMmeHThl — OHojoruyeckue karaiausaTopbl. CTpoeHue ¢epMeHTa: aKTHBHBIM ILIEHTp,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (QEepMEHTOB  OT
HEOPraHMYECKUX KaTaJln3aTOpPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoio3a). buomornueckue ¢yHKIUU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIEeBOJOB, OENKOB M JUMHUIOB Kak
VCTOYHUKOB DHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotunbl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumuun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounas Teopus — npuMep B3aUMOJCHCTBUS UACH U
(dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTunueckuii anmapar, CucTeMa CHHTe3a Oerka.

Tunbsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhl KIETOK — KJICTOYHASs CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHou bl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHoOWbl KJIETKH: MHTOXOHJAPHUHU, TutacTuiabl. [IpoucxokaeHue MUTOXOHAPUNA W TUTACTHI.
Buner mactua. HememOpaHHbIE OpraHOWIBI KIIETKHA: PUOOCOMBI, KIICTOYHBIN IEHTP, IEHTPHOJIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMJIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sijipa: saaepHas 000JI0uKa, Kapuoria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

[uarpammbl:  «PacnpenesieHHe XUMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuuper u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenne monekyinsl ATD», «CTtpoeHune 3ykapuoTHYECKON
KJIeTkn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/Ipa KIETKN», «Y TIeBOAbY, «JIMnuasn.

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JJisi MPOBEACHHS HAOIIOICHUM,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

Jlaboparopuas pabota Ne 2. «M3yyeHHe CTPOCHMSI KJIETOK PACTEHUM, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
TUCCUMIIIALINSA (PHEPreTHUECKU 0OMEH) — IB€ CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CmetoBas u TeMHOBas (a3el (oTocuHTe3a. Peakium QoTocunresa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CIIOCOOBI MOBHITIICHHUS €r0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XemocuHTe3. XEMOCHHTE3UPYIOIUE OakTepuu. 3HAUCHHE XEMOCHHTE3a JJIA KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
AaKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTallbl SHepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopoaHoe oxkucieHue, WIM  KIETOYHOE  JbIXxaHue. OKUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunte3 Oenka. Drtarnbl TpaHcuanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoaepuITa 4enoBeKa

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, peBEpTaa W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsses.

Tabmumer w cxembl:  «Tunmel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Portocuntes», «Crpoenue AHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupychi»,
«bakrepuodarny», «Ctpoenne u xu3HeHHbId w1ukn Bupyca CIIWa, O6akrepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKa, WM KU3HEHHBIM 1ukin kinerku. MuTepdasa m mutos. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpOMOCcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHUS U MHAWBHIYATbHOTO Pa3BUTHS
OpraHu3MOB.

Henenne wnetkn — muto3. Cramuum mwurtosa. [lporeccel, mpoucxonsiue Ha pasHBIX
CTaAusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi TuGesb KIETKH — alloNTo3.

®opMbl  pa3MHOXKEHMSI OpPraHM3MOB: Oecroysioe ©  TmojoBoe. Buasl  Gecmonoro
Pa3MHOKEHHUsI: JICJICHHE HAJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BEr€TATUBHOE pPa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAaHHUE OPraHU3MOB, €r0 3HAUYECHUE IS
CEJIEKLUU.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Craguum meito3a. Ilpoueccsl, nmpoucxonsdimue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE Me03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y )KMBOTHBIX. [1oJOBBIE Kene3bl:
CeMEHHUKHU U smuHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepMaTo30u,
AllleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
crepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX JKHUBOTHBIX: JIPOOJIEHWE, TaCTPYIISAIHs,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIOOTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTMBHOE pa3MHOXXEHUE pacTeHUi», «JleleHne KIETKU
Oaxtepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KileTOUHBIN LUK,
«Permukanus ITHK», «Muto3», «Menos3», «lIpsmoe u HenpsMmoe pa3Butue», «l'aMeroreses y
MJIEKONUTAIOIIUX U YeNloBeKa», « OCHOBHBIE CTaJUU OHTOTE€HE3a».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHMTAIOLIET0»,
«linexnerka Miekonurawoomero», «KapuoknHe3 B KJIeTKax KOpellka JyKa», MarHUTHas
MoJenb-ammInKanys «/lenenue ketkny, moaens JJHK, Mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydyeHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer m 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
AMOpHOJIOTUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHIICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToabl TEeHETUKH (TUOPUI0JIOTUYECKUM, LUTOT€HETUUYECKUM, MOJIEKYJISIpHO-
reHerndeckuii). OCHOBHbIE T€HETHUYECKUE MOHATH. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonoruOpuaHOe CKpelrBaHue. 3aKOH eIMHO-00pa3us THOPUIOB MTEPBOTO MOKoIeHHs. [IpaBuino
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHMS. AHAJIU3UPYIOLIEE CKpEIlMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAaHU ISl ONPE/IETIeHNs] TEHOTUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLelIeHHOMY
HacJe10BaHNIO TeHOB. HapylieHue clueruieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKHEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHWe NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcCeACTBEHHasA. Ponb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peaxkiuu npusHaka. KonnuecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALIMOHHON U3MEHYNBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4MBocTh. KoMOMHATHBHAST M3MEHYUBOCTb.
Meiio3 u moNIOBOM Tmpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTallMoOHHAs
u3MeHunBOCTh. Kiaccu¢ukaius MyTalnuii: TeHHblE, XpPOMOCOMHBbIE, IreHOMHbIe. YacTtoTra



NPUYHHBI MyTaluid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast Haca€1CTBEHHOCTh U N3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELUOBbIM, IUTOr€HETUYECKUN, OHMOXUMHUYECKHM, MOJEKYISIpPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnencTBeHHsle 3a0o0ieBaHUS
YyelloBeKa: TreHHble Oosie3HH, OO0JIe3HM C  HACIEJACTBEHHOW  IPelpacrnoioKEeHHOCTHIO,
xpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTalud. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370pOBOTO 00pa3a KHU3HH, JUATHOCTHKH, MPO(UIAKTUKHE U JICUCHHUS] TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTHPOBAHME. 3HAYEHHE MEIUIIMHCKOM T'€HETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«urubpumgHoe ckpenmBanuey, «l{uTomorndeckue OCHOBBI AWUTHOPUTIHOTO CKPEIIHMBAHHS,
«Mero3y, «B3anmMoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHunBocTH», «MoaudukannoHHas
u3MeHYNBOCTHY, «HacnenoBanue pesyc-aktopa», «['eHeTHKa rpynmn KpoBu», «MyTanmoHHas
U3MEHYHBOCThY.

Ob6opynoBanue: Moxenu-ammiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpAacKu Tela), repdapuit
«I"'opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHne mMonuduKanMOHHON U3MEHUYUBOCTH, TTOCTPOSHUE
BAPUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AnHamuz wmyrtamuii 'y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipolecc. 3apoKIEHUE CeleKIuu U goMecTukanus. Yuenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, IOPO/Ia, IIITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIi U WHIAMBUAYAIBHBIH OTOOPHI B CENEKIIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCcTephepa. BIN3KOpPOACTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
Uucras nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss U e€ yCIEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIONIOB. JOCTHXKEHHUS CENeKUHMH PACTEHHH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss kKak oTpacib MPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Knerounas wumxeHepus. Kierounsie
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOKEHUE pacTeHuid. KioHMpoBaHuE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYEeCKHMe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToptpersr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmuipel u cxembl: kapta «LIeHTpbI MPOUCXOXKIEHUS W MHOT0OOpasusl KYyJIbTYpPHBIX
pacteHui», «llopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonoruny, «Kierounsle KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyHpOBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SHCTBCHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHUS CENEKLUWU PACTeHHH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035TUCTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KJIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[TpennocbuIKM BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUU. OBOJIOLMOHHAA TEOpHUs U €€
MeCTO B OHojoruu. BinsHue 3BOJIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbctBa 3Bomonuu. [laneoHTosornyeckue: MOCIEA0BATENbHOCTh MOSABICHUS
BUJIOB B MaJICOHTOJOIMYECKOHN JIETONUCH, Nepexoanble (hopMbl. buoreorpagpuueckue: cxoncTBo
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB DPAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IIpeanocbuiku BO3HMKHOBEHMS JIapBHHU3MA.
JIBumoKkyiye Cuibl ABOJMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNeNEéHHas HW3MEHYMBOCTb, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust sBotonuu (CTI) u e€ 0OCHOBHBIE TOJOKEHHUS.

Muxkposomtonus. [lonynsanusa kak eIMHUIA BUAA U YBOJIIOLIUU.

JBuxymire cuibl (akTopbl) 3BOJIOLMK BHIOB B Ipupoje. MyTallMOHHBIN Ipolecc U
KOMOWHATUBHAs HM3MEHYMBOCTh. [lomynsiuoHHble BOMHBI W Jpeld reHoB. M3zomsauus u
MUTpaus.

EctectBeHHbIl 0TOOp — HampaBistomuii gaxtop 3BojouUUd. POPMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIOIUH. [Ipumepsl mpucnocodaeHuit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3TATITAIHH.

Bun u Bunoo6pasoBanue. Kputepuu Buma. OcHOBHble (oOpMbl BUA000pa30BaHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.



MaxposBomonus. PopMbl 3BOMIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napaiensHas. HeoGpatumocTs 3BoMONMN.

[IpoucxoxaeHue oT HEeCIEeUHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas paadaiysl.
JdemoHcTpaumuu:

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

Tabmuubl u  cxembl: «Pa3BuTHE OpraHM4eckoro wmupa Ha 3emie», «3apoblIln
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppObl 3a CyIIECTBOBAHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue copToB pacTteHuii», «MHOroodpasue mopoj
YKUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «ApomMoph o361,
«Mnnoanantanumny», «OO0mas nereHepanusy», «Jwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyta nyremectBus Y. Jlapsunay», «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPacKH, HAOOp IUIOA0B U
ceMsiH, KoJuteKuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJielib «OCHOBHbBIE
HaIpaBJICHUS 3BOIIOLUNY, 00bEMHAs Moeb «CTpOeHHE FOJIOBHOTO MO3Ta IIO3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, Koekius «@DOpMBI COXPAaHHOCTH HCKOTAEMBIX
KUBOTHBIX U pacTeHUil», Moaenp anmuukauusa «llepekpéct XxpomMocom», Bia)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKue padoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHble TPEICTaBICHUS O 3apOXKACHUU >KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHHUS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble aTanbl Ouonorudeckoit spostonuu. ['unmoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKIETKHU. [lepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emyie 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [laneo3oiickas spa U €€ TEpPHOIbl: KEMOPHHCKHUMA, OpPIOBUKCKHUH,
CUJIypUHCKHUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHH.

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

KaliHo30iiCcKas 3pa U €€ Mepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX MpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOIMH
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpencTaBiIeHHH O
IIPOUCXOXKAECHNUN YesloBeKa. MeTo 1l M3yueHus: aHTpornorene3a. CXxoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CHCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas HW3MEHUMBOCTH U
ecTecTBEeHHBIH 0TOOp. OOIIecTBEHHBIN 00pa3 *KU3HH, U3TOTOBJICHUE OPYIUI Tpyaa, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeIbIi,
UYenoek npsmoxondmuii, YenoBek HeanaepTaibckui, YemoBek pasyMublid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpOIEeOoHaHas (eBpa3uiicKasi), HEerpo-
aBcTpajioujiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJICTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

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

Tabmuner u cxembl: «Bo3aukHOBeHNEe COJIHEUHON CUCTEMBI», «Pa3BUTHE OpraHUYEeCKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeNoBeKa M 4eIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa Mal€OHTOJOTUYECKUX HAXOJIIOK
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UeoBeUeCKre pachiy.

Ob6opynoBanue: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTpPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CICNKH WM M300paK€HHs] KaMEHHBIX OpyIuil
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIEPhI, pyOniIa, ckpedia), TeoXpOoHOJIOruIecKasi TadJuIa,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOTAEMBIX YKUBOTHBIX U PACTCHHI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTiueckast padota Ne 1. «M3yueHne UCKOMAEMBIX OCTATKOB PACTEHUI U KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DOKOJIOTHS KakK Hayka. 3aJadyd W pas3ielbl dKOJOTMH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMM. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3MyIIHAs, IMOYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kimaccudukamus skomoruyeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOINOTeHHbIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIleparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHYECKUX (akTOpoB. bruojgornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aMMOJCHCTBUN:  KOHKYPEHITHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHEe OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanud. OCHOBHBIE TOKa3aTely TOMYJISIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJIIEHHOCTHU MONYJISALNUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6oapaT, K. @. Pynbe, O. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3001 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Doronepuogusm», «llomymsauuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJSALUU
uH}y30pun-Typenpkn», «llumessie memnmy.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT
oOUTAHUSY.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktuueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHUI.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
pOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe W OHMOreOlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYIEHTHI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMHIBL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoicTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOpPETyIIsiiusl, pazButue. CyKieccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd dKocucTteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Omochepsl.
’Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak rio0albHONH IKOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB M OHMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emian. AHTpONOreHHbIe H3MeHeHHs B buocdepe. ['mobanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NpUPOJbl U yeraoBeuecTBa. CoxpaHeHue 6MopazHOo00pa3Hsi Kak OCHOBA
ycroiftunBocty Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECypcamMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «Ilumessle nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTaHusy», «OKojoruueckas mnupamuaa», «buocdepa u yenoBexy,
«JKOcHCTEMa IIUPOKOJIIMUCTBEHHOIO Jieca», «IJKOCHUCTEMA XBOWHOro Jjecay», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JIEHCTBUS HA MPUPOLYY,
«BaxkHeiime MCTOYHHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmmias
coctasisironas ouocheps», «PakTopsl Aerpagannu nouy, «I[lapHUKOBEIN d3phexT», «DakTOpbI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykrypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IeJTb-aNTITUKALHS «Tunuunsle OMOIICHO3bD», repbapmii
«PacturenbHble  cooOmiecTBa», Koekuuu — «buoneno3», «Bpenurenu — BaKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAJUIEKALINE K Pa3HBIM IKOJIOTMUECKUM Ipynnam ogHoro Buaa, Kpacnas kHura Poccuiickoi
Deneparun, N300pakeHHsI OXPaHIEMbIX BUIOB PACTEHUI U KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA3OBAHUA

Cornmacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00YyYaIOIIMMHUCS TPOTPaMM CPEIHEro oOmero o0pa3oBaHus: TMYHOCTHBIM, METAPEJAMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPEAMCTA «buomxorusy BbIJCIICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)KIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIpPEAEICHUIO,
HaJIM4YUEC MOTHBALlUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH OOY4YarolUXCsl PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAJIMYHUE SKOJOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTD LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JImaHOCTHBIE pe3ynbTaThl OCBOCHMS Mpenmera «buonorus» MOCTUraloTCs B €IUHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMH B
0011ecTBE MpaBWJIAMH W HOpPMaMHU IOBEICHHUS U CIIOCOOCTBYIOT IpOIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClE€IWI0 M TPAAULHUIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTO npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOr0O  00IIecTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBLIX
HaIpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpak1aHCcKOro BOCIMTAHMSA:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMK  OOYYaIOIIETOCs KaKk aKTHBHOTO |
OTBETCTBEHHOT'O WIEHA POCCUICKOTO O0IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pPEIICHUN yqe6HBIX U II03HaABaTCJIbHBIX 3a/la4, BBIITIOJIHEHN OMOIOrMYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  OMPEIENATh COOCTBEHHYIO TO3HMIIMIO TI0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YMEHUE  YUUTBIBaTh B  CBOMX JEHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIIbHBIM
MI0JIO)KEHUEM;

TFOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHUS Y4EOHBIX,
IIO3HABATEJIBHBIX M HUCCIENOBATEIbCKUX 3a/la4, YBaKUTEJIBHOTO OTHOUIEHHWS K MHEHUIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTb POCCUMCKOMN IPa’kAaHCKOM HIEHTUYHOCTH, NATPUOTU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LICHHOCTHOE OTHOLICHME K MPUPOJHOMY HACIEIUI0 U MaMATHUKAM IPUPOIbI,
JocTkeHusM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
O1oJ0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUU 3aKOHOB IIPUPO/JIbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIeCTBa;

uzelHas yoexx1EHHOCTh, TOTOBHOCTh K CIIYKEHMIO U 3amure OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

0CO3HaHME AYXOBHBIX LIEHHOCTEH POCCUICKOIr0 Hapoa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TIOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAl[MI0 M IPUHUMATh OCO3HAHHbBIE PEILECHUS, OPUEHTUPYICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'0 BKJIaJIa B IOCTPOEHUE YCTOMUMBOrO OYIYIIEro;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM pOJMUTEISIM, CO3/JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOT'O MPHUHSTHS LIEHHOCTEW CEeMEWHOM XKM3HU B COOTBETCTBUU C TPAJAMLIMSIMU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIECHMUI;

MOHMMAaHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

5) ¢usuyeckoro BocnuTtanus, GOpMHPOBAHMSA  KYJBTYPbl 310pPOBbS W
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHME U peayn3alus 370poBoro u 0ezomacHoro oOpasa *HU3HHU (30pOBOE MUTAHMUE,
COOJIIO/IeHHE TUTMEHUYECKUX MPaBWJI U HOPM, COAJTaHCHPOBAHHBINA PEKUM 3aHATHH M OTABIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOUICHUSI K COOCTBEHHOMY (DPM3HMUECKOMY U IICUXHUYECKOMY 3/10pPOBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
MOBEJICHNUS B CUTYaLUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAaHHE TOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHNOTpEOJIEHUs alKoroJid,
HapKOTHKOB, KYpEHHUS);

6) TPy10BOT0 BOCIUTAHUS

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;



TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKON U COIMAIbHOMN HANPaBIEHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb W CAMOCTOSITENIBHO  BBINOJIHATH — TaKylO
JESITEIIbHOCTb;

MHTEpEC K pa3iuyHbIM cepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEPINATh
OCO3HAHHBII BBIOOp OyayIei mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUH BCei
YKU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKH 1e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCJIEICTBUM ISl OKPYKaloIlel Cpeibl;

OCO3HaHHUE TTI00aTBLHOTO XapaKTepa YKOJIOTUYECKUX MPOOJIeM U IyTel UX pelIeHus;

CIIOCOOHOCTh UCHOJb30BaTh MpUOOpeTaeMble MpU U3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIIEHUU MNPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIIOJIL30BaHUEM (COOII0IEHUE
MpaBUJI TOBEJICHUSI B MPUPOJE, HANPABICHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCUCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUM, NPUHOCSIIMX BpEI OKpY’Kalolled MpUPOAHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEAPHHUMAEMBIX
NENCTBUI U IPeIOTBpAILATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKOH KYyJIbTYphI, OIMbBITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKON AESITETLHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M UNTATENIBCKON KYJIBTYPhI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHKE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHHA €€ poiau B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3AaHUHU LEIOCTHOTO MPECTAaBICHUs 00 OKpYy’KaroIieM
MHUpe KaK O €IUHCTBE NpPUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH IpoodieM COXpaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHON LMBWIM3ALMU: 00€CHeUeHUs
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0J1Aa U3 II100aIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATBLHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHWW B LIEJISIX MOBBIMICHUS 00
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIMOHAJIHHOU
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoi Mpy U3y4eHur OHOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpPYKAIOIIero MHpa M NPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JenaTh OOOCHOBaHHbBIE



3aKIIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIMXCS HaHHBIX C IIETbI0 ITOJyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
npo0JIeM B peabHbBIX KU3HCHHBIX CHTYallUsX;

OCO3HAHME IICHHOCTU HAayYHOW JIEATEIIbHOCTH, TOTOBHOCTh OCYILECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYAITBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHHWH 10 OHWOJIOTMM B COOTBETCTBHHM C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUS ydeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOA0B IMO3HAHMsI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIUs,
SBJICHME, IpPOILIeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopusi, UCCIEIOBaHUE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEpCAJIbHBIE
yueOHble JeHCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), oOecneunBaroIIne
¢dopmupoBaHne (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJIbHBIC y4eOHBbIE NICHCTBUS B IO3HABATEIbHOH W
COLIMAIbHON ITPAKTHKE.

MeranpeameTHble pe3ysbTaThl OCBOCHMS IPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH M03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyaJU3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOIO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuy, 0000IIEeHHUs), PacKpbIBaTh CMBICI OHMOJIOTMYECKUX
HNOHATUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBA3H C JPYTUMHU MOHATHIMM);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHUKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl 0ObACHEHUs (AKTOB U SIBICHUN >KMBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOIHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PacCMaTPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHUH B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHWBATH COOTBETCTBUE PE3YJBTATOB LEJM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIBHOCTH;



KOOPJAMHHUPOBATh M BBINOJHATH pPadOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYalbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENFCKON U MPOEKTHOM AEsITeNbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3INYHbIX METOJI0B I103HAHUS;

UCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, PEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYUHBIA THII MBIIUICHHS, BIAJCTh HAYYHON TEPMUHOJIOTHEN, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CHTYalLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3HpPOBATh 3ajJady, BBIJBUTATh
rUnore’y e€ pelieHusl, HaxOIuUTh apryMEHTHl il JO0Ka3aTelIbCTBa CBOMX YTBEPXKICHHIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELICHHS 3aJauyd pe3yjabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

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

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKyl0  oOJsiactu
KU3HEEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJEH, NpPEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UPOBaTh HH(GOPMALMIO DPAIMYHBIX BHUIOB U (QOpM
NpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dbopMynHpoBaTh 3ampoChl M TNPUMEHATh DPA3IUYHBIE METOABI NpPU TMOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, He0OXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHA,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHBHOT'O HCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTroe);

WCIIOJIh30BaTh HAyYHBIM S3bIK B KA4eCTBE CPEICTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLreil: TPUMEHITh XUMHUYECKHe, (PU3NYEeCKHe M MaTeMaTHYeCKHe 3HAKHM U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IETh HABbIKAMHU pAClO3HABaHUS U 3alMThl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAILHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

1) obOenne:



OCYIIECTBIISATh KOMMYHHKAIIUA BO BCeX cpepax KU3HHM, aKTUBHO y4acTBOBATh B JHAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUSI Mpe/laraeMon 3ajlayd, YYUThIBaTh MHTEPEChl U
COTJIACOBAHHOCTH MO3UIIUN JPYTUX YYACTHUKOB JUAIOTA WIIH TUCKYCCHUHN);

pacro3HaBaTh HEBEpOaJbHBIE CpPEICTBA OOIICHHWS, MOHMMAaTh 3HAYEHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMSIT4aTh KOHQIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJICTh PA3JIMUYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHS, NMOHMMAaTh HAMEPCHHS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opMme
(GbopMyITHUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO W JIOTMYHO M3JaraTb CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3bIKOBBIX
CpE/ICTB.

2) coBMeCTHAasl IeATeJIbHOCTh:

MOHMMATh M UCIOJh30BaTh MPEHMYIICCTBA KOMAHJHONH W MHIUBUAYATbHOU paOOTHI TIpU
pemeHny OGMoI0ruYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YyueOHOM 3a/1auH;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

NPUHUMATh LIETM COBMECTHOM JESITEIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JEUCTBUSA 110 €€ NOCTHIKEHUIO: COCTAaBIATH IUIAH JACHMCTBUH, PaCIpPENEsATh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIWI pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WMJIEH C TMO3UIMA HOBU3HBI, OPUTMHAIBHOCTH,
MPaAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TIOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITH HMHUIIUATHBHBIM.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU JACHCTBHUAMM:

1) camoopranu3amms:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS I BBISIBJICHUS TPOOJIEM M HMX pEIICHUs B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHUI 11€IeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSX M TOCTYNKAaX MO OTHOIICHHUIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY>KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO JESITEIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyTUPOBATH COOCTBEHHBIE 3aJauyud B 00pa30BaTENbHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIAaH PEIICHHs MPOOJIEMBI ¢ YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaThH (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKOH IPYAUILIMU B pa3HBIX 00JaCTIX
3HAHMA, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, UCIIOJIB30BATh MPUEMBI pedIeKCUU
JUTSL OLICHKU CUTYaI[H, BBIOOpA BEPHOTO PEIICHMUS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEUIEHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPU aHAJIU3E PE3YIIBTATOB JIECSITEILHOCTH;

3) npuHATHE CeOs1 U APYrUX:

MPUHUMATH ceOsl, MOHNUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U a@pTYMEHTBI JPYTUX MPU AHAIU3E PE3YIbTATOB JESITEIBHOCTH;

MpPU3HABAaTh CBOE MPABO U MPaBO JIPYTUX Ha OLIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeJIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue st yueOHoro npeamera «buoorusy HaydHble 3HAHMSI, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U NpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTEIbBHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS U NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX >KU3HEHHBIX CHUTYalMsX, CBS3aHHbIX ¢ Ouosorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI 10 roJjaM 00yueHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OHOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLLIeHUS )KU3HEHHbIX 3a/1a4;

YMEHME PacKpbIBaTh COAEPKAHUE OMOJOTMYECKUX TEPMHUHOB U MOHATUMN: KU3Hb, KJIETKa,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHUCTEM, CaMOBOCIPOM3BEIECHUE
(penpoaykuusi), HacJIe€ACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpPUM (KJIETOYHas, XpPOMOCOMHasi, MyTalllOHHas,
[EHTpaJlbHas JI0TMa MOJeKyJsipHOoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (o neHTpax MHOI00Opasus U MPOMCXOXKACHUS KyIbTYpHbIX pactenuid H. 1.
BaswuiioBa), onpenenars rpaHullbl UX IPUMEHUMOCTHU K KUBBIM CHCTEMAM;

YMEHME BJa/IeTh METOJAaMH HAay4yHOrO MO3HaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUHM, OpraHu3alus M MPOBEJCHHE OHOJIOTMYECKOrO
DKCIIEPUMEHTA, BBIIBW)KEHNUE THMIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIENYEMBbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK NPOKApPUOT U IYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIECTB U
IpeBpalleHys] YHEPruu B KIIETKe, (POTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOIOTBOPEHHS, PA3MHOKEHUSI, WHANBUAYAIBHOTO Pa3BUTHUS
opraHusma (OHTOIeHe3);

yMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IPOLECCOB U
SIBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecieueHus



0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIOIEHUS HOpPM
rPaMOTHOTO TOBEACHHS B OKpYXKAIOIIeW NPUPOAHON Cpele, MOHMMaHWe HEoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
MPUPOIONOIB30BaAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIIMBaHKE, CLIETUICHHOE HACIIe0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS
JUTS TIpeJICKa3aHusl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJIHATH JTAOOpPAaTOpHBIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuia MpU
paboTe ¢ yueOHBIM | JIA0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HHTEPIPETHUPOBATH HH(POpPMAIHIO OHOJOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM MH(OpMaLNU, HAYYHO-TIONYJSPHBbIE MaTEPHUalibl), ITUHUECKHUE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, METULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHs, 0000Imas
Ouonornyeckyro WHGPOPMANKMI0O W3 HECKOJIBKHX HWCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJICPKAHUE OMOJIOTUICCKUX TSPMUHOB M ITOHSATHIA: BHJI, TTOITYJISIIHS,
reHoOoHA, SBONIONMS, [BWXKYIIUME CHIBI ((aKTOpbl) 9SBOJIOIUHU, MPUCIOCOOIEHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, OSKOJOTHYECKHe (HaKTOpbl, SKOCUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIeTIH MMUTaHUs, SKOJIOrHYecKas nupamuia, ouoreoneHos, ouocdepa;

yMEHHE W3/aratb Owosnorndeckue Teopun (dBomonoHHas Teopus Y. JlapBuHa,
CUHTETHYECKasl TeOpHs SBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxoacrea K. M.
bopa, uepenoBaHus rnaBHBIX HampaBieHud W myted sBomonuu A. H. CeBepiioBa, yueHUs o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

yYMEHHUE BIAJIeTh METOJaMH HAyYHOTO TO3HAHUS B OMOJIOTMHU: HAOIIOACHHE W OIMCAHHE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHWI, OpraHu3anus ¥ TPOBEAeHHE OHOJIOTHYECKOTrO
DKCMIEPUMEHTA, BBIIBI)KEHHWE THIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMU, OOBSICHCHHWE TOJYyYSHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX TTOHSTHH,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBHIBOBI HA OCHOBAaHHH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE MTPU3HAKU CTPOCHUS OMOJOTHYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
O0COOEGHHOCTH  TIPOIIECCOB:  HACTEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA YHEPTHH B SKOCHCTEMaX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEHIECTB U OMOTCOXUMHYECKHX ITMKIOB B
ouocdepe;

YMEHHE TIPUMEHSTH IMOJYYCHHBIC 3HAHUS JIJIT OOBSCHEHUS OMOJIOTHYECKUX IPOIIECCOB U
SIBIICHUH, 1711 IPUHATHS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C TENIbI0 O0eCTIeUeHuUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAIOIIUX JIOJEH, COOMIOACHUS HOPM
TPaMOTHOTO TIOBENICHHUSI B OKPYXKAMOMIEH NPUPOMHOW cpeae, MOHMMaHUe HEO0OXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOTIONIL30BAHMYS,

yYMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJadyH, COCTABJISATH CXEMbI IEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NpaKTUYecKue paboThl, COOIIOAATh MpaBUiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATH W WHTEPIPETUPOBATH HUH(POPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO0 ICEBJOHAYYHBIC 3HAHMS M3 PA3IUYHBIX HCTOYHHUKOB (CpEACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIJIOOATBHbBIC
IKOJIOTUYECKUE TPOOJIEMBI COBPEMEHHOCTH, POPMUPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO37aBaTh COOCTBEHHBIE IHCBMEHHBIE M YCTHBIC COOOLICHHUs, 0000Imas
Ouonornyeckyro HMH(GOpPMALUIO M3 HECKOJIbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypcesbl
bub6nmoreka [IOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 X 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
1
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
0,5
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edsoo.ru/7f41c292
5 Pa3MHOXEHUE U MHIUBUIYAIIbHOE Pa3BUTHE 5 05 1 bubmmoreka [JOK
OpraHU3MOB ’ https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh 3 1 15 bu6nmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
bub6nmoreka [IOK
1 2 0 0,5 1
BOTIORHOHHA BHOTOTIA o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 10 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 O 5 0,5 1
DUAHHSMEL 1 GRpyaromas cpoia https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo006 10 1
000IIIECTBA U IKOJIOTUYECKUE CUCTEMBI https://m.edsoo.ru/7fA1ec74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3TuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTMYECKUX 0OBEKTOBY
3 buoniornyeckue cuctemsl, MpoLECChl 1 bubnuoteka [JOK
U UX U3Y4YEHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH. LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK

KaTaJUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJIH KaTamas3bl)»

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubmuorexa [JOK

! Yraeponet. JHi G https://m.eds00.1u/863e6870
bu6mmoreka [IOK
8 Hyxeunoseie knciiorsl. AT® 0> https://m.edso00.ru/863e6d5c
9 Hcropust 1 METObI U3y4EHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Kierka xak niesoctHas xKuBas
cucrema
CtpoeHune 3yKapuoTUYECKON KIIETKH.
JlabopaTtopHas padota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0,5 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1oL MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAHUE»
bu6mmorexa [IOK
12 ObmeH BemecTs uiM MeTaboH3M https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 dotocres. XemocHrres https://m.eds00.ru/863e7c98
N bubmuorexa [JOK
14 DHepreTHieckui 0omen https://m.edso00.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kJeTku. Muros. JlabopatopHas BuGmorexa IOK
15 pabota Ne 3 «HabutoieHre MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucasius — OnocunTtes Oenka 0,5 bubnnorexa [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edso0.ru/863e796e

18 Hexnerounsie ¢popmbl )KU3HH — bubmumoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMao10TBOPEHHUE.
91 JlaGopaTtopHnast padota Ne 4 05 bubnnoreka [JOK
«M3y4eHue CTPOCHHS TIOJOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NunuBuayansHOE pa3BUTHE 05 bubnuoreka [IOK
OpraHu3MOB ’ https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [OK
P ] pra https://m.eds00.ru/863e8878
CKpEIIUBaHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro Hapcne OBaHUS bubmorexa HOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CrenneHHOe HacJIeJOBaHHE
npu3HakoB. JlaboparopHas pabota
26 Ne 5 «M3yueHue pe3ynbTaToB 0.5 bubmmorexa [JOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpeTMBaHus y Ap0o30(HIIbl HA

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

rOTOBBIX MUKpOIIpenapaTax»

97 I'enetuka nona. HacinenoBanue 1 bubmuorexa [JOK
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacneacreenHas
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 6. Uzyuenue bubnunoreka HOK

28 . 1 05
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»

HacnencrBeHHast N3MEHYHUBOCTb.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [JOK
«AHanmu3 MyTanui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIpEIapaTax»

bubmuorexa [JOK

30 Peneriia wenosexa 1 https://m.eds00.ru/863e8d78
PesepBuslit ypok. O6006111€HNE TT0

31 TeMe «HacieqcTBEHHOCTD U 1
W3MEHYHBOCTH OPTAaHU3MOBY

bu6mmoreka [JOK

32 (Cenekups kak Hayka u pouece L https://m.eds00.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU 1 bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buotexHoorus kak orpacib 1 bubnuoteka [JOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Konrpoabusie  Ipaxrueckue u3ydyeHusi  o0pa3oBaTesIbHbIEC
padoThI padoTshI
pecypcsbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mukpossomows 1 https://m.edsoo.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Hil60p2T0pHi.}I pabota ;9 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBmoKyIIye cuibl (37eMEHTapHbIe 1 bubnunorexa [JOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTath! 3BOIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MIPUCITOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCUTEILHOTO XapaKTepa
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpatumocTs 3BoOIIONNN 0,5
10 Wcropus xu3Hu Ha 3emile U METO/bI
e€ n3ydeHus
1 ['mnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
epruoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U JKHBOTHOTO MHUDA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OPraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuye cuibl ((pakTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLUN
YeloBeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunoreka [JOK
aJanTaluy 4eI0BeKa https://m.edsoo.ru/863eaea2
PesepBHrlil ypok. O60011IeHNE T10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE 1
KHU3HU Ha 3emiie»
20 DKOJI0rus Kak HayKa
21 Cpenpl 0O0UTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

https://m.edsoo.ru/863eafec

AOGuoTtndeckue HakTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pasHbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bu6mmorexa [IOK
23 b
HOTHHECKHE (aKTOPEI https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéT mI0THOCTH 0,5 0.5
MOMYJISIIUI pa3HBIX BHJIOB
pacTeHui»
Coob1ecTBa OpraHu3MOB — bubnuorexa [JOK
25
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMU/IBI bubmmorexa [OK
N PAVIVIEE https://m.eds00.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

o6uochepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emiu 1
33 CocyuiecTBoOBaHUE MPUPOJIBI U 1 bubnunoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001IEHHE TEMBI
34 «Co0011ecTBa U DKOJIOTUMUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buomorust. O6mas 6uomnorus, 10 krace/ CuBornazos B.U., Aradonosa 1.b.,
3axapona E.T., O6mecTBo ¢ orpaHu4eHHOM 0TBETCTBEHHOCTHIO «/JPODAY;
AxkmmonepHoe oouectBo «M3aarenbectBo «lIpocBemienne»

* buosnorus. O6mas 6uomnorus, 11 kinace/ Cuornazos B.U., Aradonosa 1.b.,
3axapona E.T., O6mecTBo ¢ orpaHu4eHHOM 0TBETCTBEHHOCTHIO «/JPODAY;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenner

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI 1 PECYPCHI CETH
HMHTEPHET
bu6morexa IIOK
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