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HOACHUTEJIBHAS 3AIIMCKA

IIpu pa3zpaboTke mporpamMmbl M0 OUOJOTHHM TEOPETHYECKYIO OCHOBY JJIsl ONpEeTCHUS
MoAX0A0B K (OPMUPOBAHUIO COJAEpKaHHUS YydeOHOro mpeamera «bUONOTUS» COCTABUIN:
koHuentyanbubie nojoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH 1IETEH, COAEpKaHUS,
pe3yabTaToB 00yueHUs] M TPpeOOBaHMI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, IMOJOXKEHHUS 00
OOIIUX LENAX U MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSSHHE CHUCTEMBI CPEIIHETO
oO1ero o0paszoBanus B Poccutickoit denepaiinu, a TakKe MOJ0XKEHUS O crielupuke OMOJIOTHH,
e€¢ 3HAYCHUU B TO3HAHUHU >KUBOW MPUPOJBI U O0OECHEUYCHUU CYIIECTBOBAHHS UYEJIOBEYECKOTO
obmectBa. COrjiacHO Ha3BaHHBIM TOJIOKEHUSM, OINpPE/EICHbl OCHOBHbBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo 6uosoruu 1aét MpeacTaBiIeHUE O Esx, 00 00IIel cTpareruu oO0y4eHus,
BOCIIUTAHUS W Pa3BUTHS OOyYarOMMXCS cpelncTBamMu ydeOHoro mnpenmera «buonorusy,
ompenensaeT 005S3aTeIbHOE TMPEAMETHOE COJIepkKaHue, €ro CTPYKTYpYy, pachpeeseHue IIo
paszznenaM U TeMaM, PEKOMEHJIYEeMYIO MOCIe0BATEILHOCTh M3YUeHUs Yy4eOHOro marepuaia ¢
y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKUA 00pa30BaTEILHOIO IpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUYarOIUXCSl.

B mporpaMmme mo OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUS K IUTAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TMPEIMETHBIM pe3yJibTaTaM 00ydeHus B (OpPMUPOBAHUU
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIBHON NESITEIBHOCTH/yUeOHBIX JCHCTBHM 00YydYaronIuxcs
10 OCBOEHUIO COZIepKaHUsI OMOJIOTMYECKOT0 00pa3oBaHusl.

B mporpamme no Ouomorum (10—11 kmaccel, 6a30BBI ypOBEHB) peaau30BaH MPUHITUI
NPEEeMCTBEHHOCTH B UW3Y4YeHUM Owuojoruu, Onaromaps dYeMy B HeW MpocMaTpuBaeTcs
HAIPaBJICHHOCTh Ha Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-HAYUHOTO
MHUPOBO33PEHUSI, LEHHOCTHBIX OpPUEHTAMH JIMYHOCTH, SKOJOTHMYECKOTO  MBILUIEHUS,
MPEACTaBICHUA O 3A0pOBOM 00pasze KM3HU U OEpeKHBIM OTHOIICHHMEM K OKpYXarouiel
npupoaHoii cpene. IloaroMy Hapsay ¢ H3ydeHHEM OOIICOMOJIOTMYECKUX TEOPHH, a TaKkKe
3HAHUM O CTPOEHUU >KUBBIX CHCTEM PAa3HOTO PaHra U CYIIHOCTH OCHOBHBIX IPOTEKAIOIIHUX B
HUX TMPOIIECCOB B MPOTrpaMMe Mo OMOJIOTUHU yJIeJICHO BHUMAHUE MCIIOJIb30BAHUIO MOTYYEHHBIX
3HAHUW B TOBCEAHEBHOW JKU3HU [JIl pPEUIEHUS MPUKIAJAHBIX 3aJa4, B TOM YHCIE:
npoUIaKTUKKA  HACIENCTBEHHBIX  3a00JeBaHUN  YEJIOBEKa,  MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHUS,  OOOCHOBAHUSI  SKOJOTMYECKH  1€IecO000pa3HOro  MOBEACHUA B
OKPY’KAIOWIEH MPUPOJHOU CPEEC, AaHATIN3A BIUSAHUS XO3SIMCTBEHHOM JICSTEIIbHOCTH YEJIOBEKA HA
COCTOSIHUE TPHUPOIHBIX U MCKYCCTBEHHBIX 3KOCUCTEM. YCUJIEHHE BHUMAHUS K MHPHUKIATHOMN
HalpaBJIEHHOCTH y4yeOHoro mnpeamera «buonorus» NPOAUKTOBAHO HEOOXOIUMOCTHIO
o0OecrieueHus yCIOBUM JJIsl pEeIICHHS] OAHOM M3 aKTyaJIbHBIX 33/1a4 IIKOJIBbHOT'O0 OUOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mTpenanonaraetT (GopMupoBaHHe Yy OOYy4aIONUXCS CHOCOOHOCTH
aJanTUPOBATHCA K U3BMEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonoruss Ha ypoBHE cpemHero oOmiero oOpa3oBaHWs 3aHUMaeT BakHOe Mecto. OHa
obOecnieurBaeT (GoOpMUpOBaHUE y OOYYAIOIIMXCS MPEACTaBICHUNW O HAy4YHOW KapTHUHE MUpa,
pacuupsieT U 0000IIaeT 3HAHUSL O YKUBOW MpUpoAe, €€ OTIMYMUTENbHBIX MPU3HAKAX —
YPOBHEBOM OpraHM3allid U SBOJIONUHU, CO3JAET YCIOBUS [Jis: MO3HAHUS 3aKOHOB >KWUBOU
npuponibl, (GopMupoBaHus (PYHKIMOHAJIBHOM TPAaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 U



0e3omacHoOro o0pasa >KM3HU, IKOJIOTMYECKOTO MBIIIJIEHUS, [ICHHOCTHOTO OTHOIIEHUS K KMBOM
IPUPOJIE U YETOBEKY.

bonpiioe 3HadeHwWe OWOJOTHS WMEET TaKXKe JUIsl PEIICHUS BOCTHUTATEIBHBIX W
pPa3BUBAIONIMX 3a/lad CPEIHEr0o OOIero oO0pa3oBaHUs, COIMAIM3ANN  00YyJaroIUXCS.
N3yuenne Owonornu oOeCHeYMBACT YCJIOBUA M (OPMUPOBAHHS WHTEIUICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX U MH()OPMAITMOHHBIX HABBIKOB, SCTETHYECKON KYJIBTYPhI, CITIOCOOCTBYET
WHTETpalii OMOJOTUYCCKUX 3HAHWUN C MPEACTABICHUSIMH W3 JIPYTUX YYCOHBIX MPEAMETOB, B
JacTHOCTH, (u3uku, XuMuu U Teorpaduu. Has3BaHHBIC TOJNIOKECHUS O TMpeaHa3HAYCHUU
yaeOHOTO mpeaMeTa «bHoIorusy COCTaBHIIM OCHOBY IS ONpPEAENICHUs MOAX0J0B K 0TOOpY U
CTPYKTYPHPOBAHHUIO €TO COJICPKAHMS, TIPEJCTABICHHOTO B TIPOrPaMMe 110 OMOJIOTHH.

OT160p conepxanus yaeOHOTo nipeameTa «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UINHA KyJIBTYPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYUYAIOIIUECS TOJKHBI
OCBOWTDH 3HAHUS M YMCHUS, 3HAYUMBIC I (POPMUPOBAHMS OOIICH KYJIbTYPHI, ONPEACIISIOIINC
aJIecKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYXKAIOUIEH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MTOBCEAHEBHOM JKU3HHM U MPAKTUYECKOHN JesarenbHOCTH. Oco00e MEeCTO B ATOM CHCTEME 3HAHHM
3aHMMAIOT 3JEMEHTBI COJEpXKAHUS, KOTOPBIC CIyXaT OCHOBOW Juisi (opMuUpOBaHHUS
NPEJICTaBJICHUH O COBPEMCHHOW €CTECTBEHHO-HAyYHOH KapTHHE MHpa UM IICHHOCTHBIX
OpPHEHTAIUAX JINYHOCTH, CIIOCOOCTBYIOIMX I'yMaHH3AIIUU OMOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHHE COJCPKaHHMS Y4EeOHOro MmaTepuaja B IPOrpaMMe IO OHOJIOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYEHUSI 3HAHUN 00 OTIMYUTENHHBIX OCOOEHHOCT X
KUBOM MpUPONBI, 0 €€ ypOBHEBOM OpraHU3alMK M 3BOJIOUMU. B COOTBETCTBHMU C 3TUM B
CTPYKType ydueOHOro npenmera «bruosnorus» BbIAEICHBI CIEAYIOUIUE COJIepKATeNbHbIE JIMHUU:
«buonorus xak Hayka. MeToabl HaydHOTro Mo3HaHUs», «KileTka kak Guosiornyeckasi CuCTEMa,
«OpranusMm kak Ouosiornueckas cucreMa», «CucreMa 1 MHOT00Opasre OpraHu4ecKoro MUpay,
«OBOIIOIHS )KUBOUM MPUPOIBI», « IKOCUCTEMBI U TMIPUCYITUE UM 3aKOHOMEPHOCTH.

Leny uzyuenuss yueOHoOro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBIIAJICHUE
OOy4YaroMMMHCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3allud >KUBBIX CHUCTEM
pPa3HOTO paHra u MpuoOpeTeHNEe YMEHUI UCTIOIh30BaTh 3TH 3HAHUSA JIJIS1 TPAMOTHBIX JCHCTBUH B
OTHOIICHUH 0OBHEKTOB KUBOU MPUPOJIBI M PEUICHUS PA3IUYHbBIX )KU3HEHHBIX TIPOOIIEM.

JocTwxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreuynBaeTCsl PEIICHHEM CIICTYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIUMHUCS CHUCTEMBbl 3HAHUNW O OMOJOTUYECKUX TEOPUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MPaBUIAX, CIYXKAIIUX OCHOBOW NSl (hOpMUpPOBaHUS
MPENCTaBICHUA O €CTeCTBEHHO-HAYYHOW KapTUHE MHpa, O METOJaX HAyYHOTO IO3HAHUA,
CTPOCHUHU, MHOTOOOpa3vu M OCOOEHHOCTSX JXUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3aIlNH,
BBITAIOIINXCS OTKPHITHSIX U COBPEMEHHBIX UCCIIETOBAHMSIX B OMOJIOTHH;

dbopMupoBaHue y 0Oy4aronIuxcss MO3HABATENbHBIX, WHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B TIPOIIECCE aHANIM3a JTAHHBIX O MYTSAX Pa3BUTHSA B OMOJOTUY HAYYHBIX B3TJISIOB,
U7eH ¥ TIOX0/I0B K U3YYCHHIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3AIINH;

CTAaHOBJIEHUE Yy oOOyvawmmuxcs oOimel KylIbTypbl, (YHKIMOHAIBHON TI'PaMOTHOCTH,
pa3BUTHE YMEHUU OOBSICHITH M OIEHUBATH SBJICHHS OKPY)KAIOIIET0 MUpPA >KHBOW MPUPOJIBI HA
OCHOBAaHWHW 3HAHUH U OIBITA, MMOJYyYEHHBIX MPU U3YICHUH OUOJIOTHH;



dopMupoBaHuEe y OOYYAOIIMXCS YMEHHA WILTIOCTPUPOBATH 3HAUCHWE OWOJIOTHYCCKUX
3HAHWA B TPAKTHUYECKOW JIEATEIHHOCTH 4YEJIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUU U arpoOMOTEXHOIOTHI;

BOCIIUTaHUE YOCKIAEHHOCTH B BO3MOXXHOCTH TTO3HAHUS YEJIOBEKOM YKHUBOH TMPUPOJIHI,
HEOOXOMMOCTH OEpeKHOrO0 OTHOIIEHHUS K HEH, COONIOACHHS ATHYECKUX HOPM IMpHU
MIPOBEICHUN OMOJIOTHYECKUX UCCIIC0OBAHMIA;

OCO3HAHHE IICHHOCTH OMOJIOTMYECKMX 3HAHUWH IS TOBBIIMICHHS YPOBHS JKOJOTHYCCKOH
KyJbTYpPBI, 11 GOPMHUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHUM B TOBCETHEBHOM KWU3HU [IJIsi OLICHKU
MOCJICJICTBUI CBOCH NESATEILHOCTH IO OTHOIICHHWIO K OKpYXalolehd cpene, COOCTBEHHOMY
3I0POBBIO, 0OOCHOBAHUE U COOJIIO/ICHHE MEP NPOPUIAKTUKN 3a00JIeBaHUIA.

B cucreme cpennero obmiero odpa3zoBanus «buosorus», nzydaemas Ha 06a30BOM YPOBHE,
SBJIICTCS 00S3aTEIbHBIM YUYEOHBIM TMPEAMETOM, BXOMSIIUM B COCTaB MPEIAMETHOW 00JacTH
«EcTecTBeHHO-HayYHBIE TIPEIMETHD.

JIist u3ydeHus: OMoJI0ruu Ha 0a30BOM ypOBHE CPEJIHETO OOIIero o0pa3oBaHUs OTBOIUTCS
136 ygacoB: B 10 kitacce — 68 vaca (2 yac B Henento), B 11 kimacce — 68 vaca (2 yac B Hezento).

COJAEP)KAHUE OBYUEHUS

10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUU C OOILIECTBEHHBIMHU, TEXHUYECKUMH U JPYTUMHU
€CTECTBEHHBIMU HaykKaMmu, (uiocodueit, 3TUKOH, 3CTeTUKOW M mpaBoM. Ponbs Ouonoruu B
dbopMHpPOBAaHUY COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. Cuctema OMOJOTHYECKUX HAYK.

MeTtoibl IO3HAHMS KUBOM MPUPOBI (HAOIIOIeHNEe, SKCIEPUMEHT, ONKMCAHKUEe, U3MEPEHUE,
KJaccuduKaiys, MoJeIMpOBaHNE, CTATUCTHYECKass 00paboTKa TaHHBIX).

JdeMoHCcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konsos, [{x. Yorcon u @. Kpuk.

Tabmuip! 1 cxeMbl: «MeToAbI MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M NpaKkTU4ecKne padoThbI:

[Ipaktuueckas padora Ne 1. «Mcmombp3oBaHWE PA3THYHBIX METOMOB TPHU HU3YYCHUHU
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UHX OPraHU3ALMSL.

XKusbie cucteMbl (OMOCUCTEMBI) KaK MpeaMeT H3ydeHus Ouosnioruu. OTIWYME >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CBoiicTBa OmocucTeM U WX paszHooOpasue. YPOBHU OpraHu3auud  OWOCUCTEM:
MOJICKYJIAPHBIN,  KJIETOYHBIA, TKAHEBBIM, OpPraHU3MEHHBIM, MOMYJISIIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHIT ), OMOCHEePHBIA.

JdeMoHCcTpanum:

Tabmuubl 1 cxembl: «OCHOBHBIE MPU3HAKHU KU3HW», «YPOBHU OPraHU3alMM >KUBOU
MPUPOJIBI».

O6opynoBanue: moaenb moJiekynsl JIHK.

Tema 3. XumMHn4yecKuil COCTaB U CTPOEHHE KJIETKH.



XUMHYECKAH  COCTaB  KJIETKH. XUMUYECKUE  DJIIEMEHTHI: MaKpODJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpAJIbHBIE BENIECTBA.

@yHKIMM BOABI M MHHEPAIBHBIX BEIIECTB B KIETKe. lloamep:kaHne OCMOTHYECKOTO
OayaHca.

benku. CocTaB u crpoeHue 6e1KoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HesameHnmblie
U 3aMEHUMbIE AMUHOKUCIOTHl. AMHUHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOM
MOJIEKYJIbl (TI€pBUYHAS,, BTOpPUYHAs, TPETUYHAs U UYETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoicTBa OenkoB. buonornueckue GyHKIIMN OEITKOB.

depmeHThl — OMonoruyeckue kartanuzatopbl. CTpoeHHE (QepMeHTa: aKTUBHBIA LEHTD,
cyoctpatHas cnemuuyHocTh. Kodepmentsl. Burtamusbl. Otnuuus  (pepMEHTOB  OT
HEOPraHUYECKUX KaTaIU3aTOPOB.

VYrieBosl: MOHOCaxapu bl (TJII0K03a, pudo3a U J1e30Kkcupr003a), qucaxapusl (caxaposa,
JaKTo3a) M mojucaxapuibl (Kpaxmas, TJIMKOTEH, IeJUIoio3a). buomornueckue QyHkImu
YTJIEBOJIOB.

Jlununer:  Tpurnuuepuasl, Qochomunuas, crepouasl. ['mapodunbHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OCJIKOB U JIMMHJIOB KaK
UCTOYHUKOB SHEPTHUU.

Hyxkneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIIEMHOBBIX KUCJIIOT.
Crpoenne u ¢ynkuuu JHK. Ctpoenne u pynkuumn PHK. Buast PHK. AT®: ctpoenue u
GbyHKIUH.

[utosmorus — Hayka o kietke. KiietouHas Tteopusi — NpUMEP B3aUMOACHUCTBUS UACU U
(aKkTOB B HAYYHOM MMO3HAHUHU. METObl U3YUEHUS KIETKH.

Krnerka kak menoctHas xuBasi cuctema. OOmue npu3Haky KIETOK: 3aMKHYTasi Hapy>KHasl
meMbOpana, mosekyinbl JJHK kak renernueckuii anmapart, cCTeMa CHHTe3a Oellka.

Tunsl KIETOK: »yKapuOTHYEeCKass M mpokapuoTthyeckas. (OCOOEHHOCTH CTPOCHHUS
MpoKapuoTH4YecKor KkieTku. Kierounas crenka Oakrepuil. CTpoeHHE 3YKapHOTHYECKOMN
kJeTkd. OCHOBHBIE OTIUYHS PACTUTEIBHOM, Y)KUBOTHON M TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIHMKC, UX (PYHKIUU.
[Tna3smaTuyeckas memOpaHa, e€ cBoiicTBa u (GyHKIuu. lluTommasmMa u e€ OpraHOHUIBI.
OnnomemOpannble  opraHouasl  kietku:  OIIC, ammapat  T'odabaXKH,  JTM30COMBI.
IlonmyaBTOHOMHBIE  OpraHOMABl  KJIETKM: MHTOXOHApPHUM, IutacTuabl. [IpomcxoxneHue
MUTOXOHJpUM U mnacTua. Bunel miactua. HememOpaHHbIE OpraHOUAbl KIETKU: pUOOCOMBI,
KJIICTOYHBIM LEHTP, LEHTPUOJH, PECHUYKH, JKIYyTHKM. DYyHKIUMU OPraHOWIOB KIIETKH.
Bxirouenust.

SAnpo — perynaropHslid HeHTp KiaeTku. CTpoeHue sapa: sjepHas 000JI04Ka, KapuoIuiazMa,
XpPOMATHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacnpeneneHne XUMHYECKHMX JJEMEHTOB B  HEXUBOW IPUPOAE»,
«PacmpeniesieHne XMMHUYECKUX SJIEMEHTOB B KUBOUW MPUPOJIEN.



Tabmuupl u cxembl: «llepuonnueckas Tabnuila XUMUYECKUX AJIEMEHTOB», «CTpoeHue
MOJEKYIbl BOABDY, «buocunTe3 Oenkay, «CTpoeHue MoaeKynabl Oenka», «CtpoeHue
¢bepmentay, «Hykneunoswsie kucnorsl. JIHK», «Crtpoenune monekynsl AT®», «CrpoeHue
JYKAPUOTUYECKOW KIETKH», «CTpO€HME JKMUBOTHOM KIETKW», «CTpPOEHHE pPaCTUTEIbHOU
KIeTKn», «CTpOEHHE MPOKAPUOTUYECKON KIETKH», «CTpoeHHE sapa KIETKH», «YTIEBOABD,
«JIumaery.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpyAOBaHUE IS TMPOBEIACHUS HAOIIOJICHUN,
U3MEPEHUH, IKCIIEPUMEHTOB, MUKpOMpenapaThl PaCTUTEIbHBIX, KUBOTHBIX U OaKTepUAIbHBIX
KJIETOK.

JlaGopaTopHble U MPaAKTHYECKHE PA0OTHI:

JlaGoparopnast padota Ne 1. «3yueHue KaTaJIUTHYECKON aKTUBHOCTH (DepMEHTOB (Ha
MPUMEPE aMUJIa3bl UM KaTajaasbl)».

Jlaboparopnasi pabora Ne 2. «M3ydeHue CTpOCHHUS KIETOK PACTEHUU, >KUBOTHBIX U
OakTepuil 1MojJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax u UX OMUCaHUE.

Tema 4. /KusHenesiTeJIbHOCTh KJIETKH.

O6Men BemiecTB, WM MeTabonu3M. AccumMuisinus (TUTaCTUYECKU 0oOMeH) U
JTUCCUMIIISIIUS (PHEPreTUYecKuii oOMEH) — JBE CTOPOHBI €IMHOTO IMpollecca MeTadoHM3Ma.
Posb 3aKk0HOB COXpaHEHUS BEIIECTB M DHEPTUH B TOHUMAaHUU METa00IM3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOdHBIA U TeTepoTpodHbIi. Posib dhepMeHTOB B 0OMeHe
BEILECTB U MPEBPALLICHUU YHEPTHH B KIIETKE.

®orocunte3. CBeroBas u TemHOBass (a3bl (orocunte3a. Peaknuu QorocuHTe3a.
O¢ddextuBHocTh ¢GoTOoCcHHTE3a. 3HaueHHEe (POTOCHMHTE3a HJisi >KM3HM Ha 3emie. BrausHue
ycIoBUiM cpebl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIIEHUS! €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHHU.

XeMocuHTe3. XeMOCHHTE3UpYIomue OakTepuu. 3HaU€HWE XEMOCHHTE3a IS KH3HU Ha
3emuie.

OHepretuuecknii oOMeH B  KieTke. PaciieruieHne  BEHIECTB, BBIICICHHUE H
aKKyMYJIMPOBAaHHUE YHEPTUU B KJIETKE. DTalbl dJHEpreTudeckoro oomena. [ nukonus. bpoxenue
u ero Buabl. KHUCIOpOAHOE OKHCIEHHE, WIH KIETOYHOE JbiXaHue. OKUCIUTEIbHOE
dbochopumupoBanue. DPHEKTUBHOCTH YIHEPreTUUSCKOro oOMeHa.

Peakimun matpuunoro cunTe3a. ['enetmdeckass wubopmanus u JHK. Peamuzarus
reHeTHYecKor MHpOpMaIiK B KJIETKe. ['eHeTHYecKuii Koa U ero cBoicTBa. TpaHCKpunuus —
matpuunbiii cuate3 PHK. Tpancnsmust — OnocunTe3 Oenka. Jransl Tpancasanuu. KoaupoBanue
aMUHOKHUCIOT. Ponb pubocoM B OnocuHTe3€e Oenka.

Heknetounble ¢opmbl xu3Hu — BUpychl. HMcrtopus otkpeitus BupycoB (. H.
NBanoBckuit). OCOOCHHOCTH CTPOCHUS W >KU3HCHHOTO IIMKJIa BHPYCOB. bakTtepuodarmy.
bonesnu pactenuii, KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMBIC BUpycaMu. Bupyc nmMMmyHomeduimra
gyenoBeka (BUY) — BozOyautens CIIM/la. OOpaTHas TpaHCKpUIIIHS, PeBEpTa3a W HMHTETpasa.
[IpodunakTrika pacnpocTpaHeHUs BUPYCHBIX 3a00I€BaHUIA.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. Banosckui, K. A. Tumupszes.

Tabmuubt u  cxembl: «Tumbl  muTanus», «Metabomusm»,  «MUTOXOHAPUSIY,
«HepreTH4ecKuii o0MeH», «Xiopomiact», «@ortocuntesy, «Ctpoenune JJHK», «Ctpoenue u



dyHKIIMoHUpoBaHue TreHa», «CunTe3 Oenka», «['eHetmueckuit koa», «Bupyce»,
«bakrepuodarn», «Crpoenne u xku3HeHHbId uwukia Bupyca CIIHMla, Oaxtepuodaray,
«Pemnmukanusa JTHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JHK u tpanckpunuwms», «buocunres
oenka», «CTpoeHue KIeTKn», Mojaeib cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAIbHOE PAa3BUTHE OPTraHU3MOB.

Kinerounbslii muKi, WM KU3HEHHBIM LWk kKieTku. WMHTepdaza m mwuros. [lpoueccsl,
nporekatoniue B uHTepdase. Pemnukanus — peakuus marpuuynoro cunte3a JIHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapuOTHUN. JIUTJIOMIHBIA U TaIUIOUIHBIA XPOMOCOMHBIC
HaOopbl. XpomaTuasl. [{utomornueckne OCHOBBI pa3MHOXKEHUS U WHIUBUAYATIBHOTO Pa3BUTHS
OpPTraHu3MOB.

Henenne kietku — muto3. Craguu mutosa. [Ipouecchl, mpoucXonsiue Ha pa3HbIX
CTaIUSAX MUTO3a. BHOTOTNYECKHUI CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKUA — aroITo3.

dopMbl pa3MHOXKEHHS OpPraHU3MOB: Oecronoe U MojoBoe. Buabl Oecmnolioro
Pa3MHOXKEHHUS: JICJICHUE HAJIBOE, MMOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHuUE,
BET€TaTUBHOE pPa3MHOKEeHUE. VICKyCCTBEHHOE KJIOHMPOBAHUE OPraHU3MOB, €r0 3HAUYEHUE JJIs
CEJIEKIIHH.

[TooBo€ pasMHOXKEHUE, €r0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Cranuu wmeiiosa. Ilponeccel, mpoucxoadiine Ha cTaausx meihosa. IloBenenue
XpoMocoM B Merno3e. Kpoccunrosep. brosornueckuii cMpIC 1 3HaU€HUE MEo3a.

["ameTorenes — mporiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10J0BBIE Kene3bl:
CEMEHHUKH U auuHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT (CrepMaTo30u],
gillleKieTka) — crepmatoreHe3 W oBoreHe3. OCOOGHHOCTHM CTpPOCHUS SULEKIETOK U
crnepmaro3zouioB. Omtogorsopenue. IlapreHorenes.

NuauBuayanbHoe pa3Butue (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbl SMOPHOHATIBFHOTO PA3BUTHS Y TMO3BOHOYHBIX >KHBOTHBIX: JIPOOJICHHUE, TacTpPyJISIuS,
opra”orenes. [loctamOpuonanbHoe pa3BuTUE. TUIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: TIPSIMOE,
HernpsiMoe (IMYMHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pacteHuii. OHTOreHe3 LBETKOBOIO PACTEHUsSI: CTPOEHHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHncTpanum:

Tabnunel u cxembl: «DOPMBI Pa3MHOKEHHUST OPTraHU3MOBY, «J{BOWHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHUi», «BerertaTnBHOE pa3MHOXKEHUE pacTeHHU», «JleneHue KIeTkn
O0aktepuit», «CTpoeHHEe MOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI», «KIETOUHBIN LUKI,
«Permmmukanus [JTHK», «Muto3», «Menos3», «lIpsamoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKOMHUTAIOUIMX U YeJIOBEKa», « OCHOBHBIE CTAJIU OHTOT€HE3aY.

O6opynoBaHue: MUKpPOCKOIN, MuKpomnpemnaparbl «CrnepMaTo30uibl MIIEKOTUTAIOIIETO,
«linexierka miuekonuTawmero», «KapuokumHes B KIETKax KOpENIKa JIyKa», MarHUTHAs
MoJieNb-anmuiuKaius «Jlenenue knetku», moaens JIHK, Mmogens meTadazHoM XpOMOCOMBI.

JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI:



Jlaboparopnas padota Ne 3. «HaOmtoneHre MuTo3a B KJIIETKaX KOHUMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEeHapaTaxy.

Jlaboparopnasi pabota Ne 4. «l3yueHue CTpoOeHHsI TOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpEnapaTax».

Tema 6. HacsieACTBEHHOCTh U HI3MEHYHMBOCTH OPraHMU3MOB.

[Ipenmer u 3amaum reHeTuku. McTopus pa3BUTHS TE€HETUKUA. Ponp wHUTONOTHH W
SMOpPHUOJIOTUU B CTAHOBJIEHUM TEHETUKU. BKIaj pOCCHMUCKHX M 3apyOeXHbIX YUYEHBIX B
pa3BuUTHE TEHETUKH. MeToabl TeHEeTHKH (TUOpUIOJIOTUYECKUH, IUTOTCHETUYECKUA,
MOJIEKYIsIpHO-TeHeTHUeCKUii). OCHOBHBIC T€HETUYECKHUE MOHATHS. ['€HeTH4ecKass CUMBOJIMKA,
HCIOJIb3yEMasi B CXeMaxX CKpPEIIMBaHUM.

3aKOHOMEPHOCTM  HAcJE€JOBaHMWSl  TMPU3HAKOB, ycTaHOBIeHHble [.  Mengenem.
MonorubpuaHoe CKpenMBaHue. 3aKOH €IMHO0-00pa3usi THOPHUAOB IEPBOr0 IMOKOJEHUS.
[IpaBuino JOMHHUPOBAaHMS. 3aKOH PaCUICIUICHUS MPU3HAKOB. ['MMOTE3a YHUCTOTHI TaMeET.
[TonHOE ¥ HEMOJIHOE JOMUHHUPOBAHUE.

JurnObpuaHoe CKpeluBaHWE. 3aKOH HE3aBUCHUMOTO  HAcJeJ0BaHUS  IPU3HAKOB.
[{uToreHeTHYeCKNEe OCHOBBI JTUTHOPHUIHOTO CKpEIIMBAaHUS. AHATU3UPYIOIIEE CKpEIIMBaHUE.
Hcrnonp3oBanne aHATM3UPYIOMIETO CKPEIMBAHUS IS ONIPE/IeTICHUS TeHOTUIIa OCOOM.

CueruieHHOe HacienoBaHue Tpu3HaKoB. Pabora T. Moprana 1o CIETUICHHOMY
HaclieIoBaHuIO TeHOB. HapyllieHue clienieHusi TEHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOoMOCOMHasi TEOpHUs HACIEICTBEHHOCTH. [ eHeTUUeCKUE KapThl.

I'enetnka mona. XpoMOCOMHOE OIpEESICHUE 1MoJia. AYyTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHble M reTeporamMeTHbie OpraHu3Mbl. HacliemoBaHuWe TPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3MenunBoCcTh. Buabl HW3MEHUYMBOCTH: HEHACIEACTBEHHAs W HacJeJICTBEHHas. Pouib
cpeabl B HEHACJIECACTBEHHOHW  M3MEHUMBOCTH.  XapaKTepUCTHKAa  MOJM(PUKAITMOHHOM
W3MEHYMBOCTH. BapuanuoHHBIA P W BapuauuoHHas KpuBad. Hopma peakuum npusHaka.
KonnuecTBeHHbIE M KadyeCTBEHHbIE TMpPU3HAKU W HUX Hopma peakuuu. CBoOMCTBa
MOIU(DUKAITMOHHOW H3MEHUHUBOCTH.

HacnencrBenHnasi, uiy reHOTUNIMYECKas, M3MEHYMBOCTh. KoMOMHATHBHAS N3MEHYMBOCTD.
Meiio3 u MOJOBOW TpOIlECC — OCHOBAa KOMOWHATHBHOM WM3MEHUMBOCTH. MyTalmoHHas
n3MeHunBoCcTh. Kitaccudukaius MyTalimii: TeHHBIC, XpOMOCOMHBIE, TeHOMHBIe. YacTtoTa M
MPUYUHBI MyTanuii. MyrareHHbie (GakTOpbl. 3aKOH TOMOJIOTHYSCKHUX PSIZIOB B HACIIEICTBEHHOM
n3MmeHnunBoctu H. M. BaBuioga.

BuesnepHas HacaeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetnka uenmoBeka. Kapuotun uenoBeka. OCHOBHbIE METOJbl T€HETHMKHM YeJIOBEKa:
reHEaJOTHUeCKul, OJNM3HEIOBBIM, [MTOTCHETHYCCKUNM, OHMOXHUMHYECCKUH, MOJICKYJISIPHO-
reHetndeckuii. COBpEMEHHOE ONpejeJIeHNe TEeHOTHUIA: ITOJHOITCHOMHOE CEKBEHHPOBAHME,
TEHOTUIIMpPOBaHUE, B ToM uuciie ¢ nomolisio [11[P-ananu3a. HacneactBenubie 3a0oeBaHus
YyeJoBeKa: TeHHbIe OoJie3HH, OOJe3HW C HACJIEJACTBEHHOM IPEapaciioyiOKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThuecKue W TeHepaThBHbIe MyTalih. CTBOJIOBBIE KIIETKHU.
[TpuHIUIIBI 310pOBOTO 00pa3a KU3HH, TUATHOCTUKH, MPODUIAKTUKH U JICYSHHUS TeHETUUECKUX
Oosie3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTHPOBAHUE. 3HAUYCHHE MEIUIIMHCKOW TeHETHUKH B
MPEIOTBPAIICHUU U JICUCHUH TeHETHYECKUX 3a00JIeBaHUM YeJIOBEKA.



JdeMoHcTpanum:

[Hoptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuit, H. 1. BaBuios.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTEHETUYECKasi OCHOBAY,
«3aKOH pacUICIUICHUSI M €ro IUMTOr€HETHYECKasT OCHOBa», «3aKOH YHUCTOTBI TaMET»,
«lurnbpuaHoe ckpemuBanuey, «lluTtonoruyeckue OCHOBBI JUTHOPUAHOTO CKPEHTUBAHUSY,
«Meio3», «B3anMoIeCTBUE aJJIEIbHBIX T€HOBY, «[ eHeThnUeCcKue KapThl PaCTEHUM, ) KUBOTHBIX
1 4enoBekay, «l'eHeTnka moisiay, «3aKOHOMEPHOCTH HACJIEAOBAHHUS, CLETUIEHHOTO C IOJIOMY,
«KapuoTunbsl uenoBeka U IKUBOTHBIX», «Bumbl wusMeHuMBOCTHY», «MoaudukairoHHas
M3MEHYUBOCTHY, «HacnenoBanue pesyc-dakrtopay, «l'eHeTnka rpynn KpoBuy», «MyTarmoHHas
W3MEHUYHUBOCTHY.

O6opynoBanue: Mojenu-anIuIMKauu «MoHOruopuaHoe ckpenBanuey, «HemomHoe
JOMUHUpOBaHUE», «JurnbpuaHoe ckpemmuBanue», «llepekpéct XpoMocom», MHKPOCKON U
Mukpornpemnapat «JIpozoduna» (Hopma, Mytanuu GOpPMbI KPBUIbEB U OKPACKHU Tela), TepOapuit
«I"0poX MOCEBHOW.

JlaGopaTopHble 1 MPpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 5. «3ydyenue pe3ynbTaToB MOHOTUOPUIHOTO U JUTHOPUTHOTO
CKpeIMBaHUs y AP030(PHIIBI Ha TOTOBBIX MUKPOIIPEIIapaTaxy.

Jlaboparopnas pabora Ne 6. «M3yueHue MoaupUKaIMOHHON U3MEHYMBOCTH, TIOCTPOCHUE
BapUALMOHHOIO PAZIa U BApUALMOHHON KPUBOI».

JlaGoparopHass pabora Ne 7. «AHaIM3 wMyTanmuidi y Japo30duiibl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

Tema 7. Cenexnusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M Mpouecc. 3apoxkIAEHUE CENEKINH U JoMecTuKanus. Yuenne H. U.
BaBunoBa o I1ieHTpax NPOUCXOXKACHUS M MHOTO00pa3vs KyJbTYPHBIX pacTeHuid. LleHTpsI
MIPOUCXOXKIEHUS IOMAIIHUX KUBOTHBIX. COPT, MOpOAa, IITAMM.

CoBpemMeHHBIE METObI CeleKIUu. MacCoBbIi U MHIWBHUIYAIbHBIH OTOOPHI B CENEKIIMH
pacTeHuil 1 KUBOTHBIX. O1ieHKa SKCTEphepa. biIM3kopoaCcTBEHHOE CKpElTUBaHNEe — HHOPUIUHT.
UYucras nuHus. CkpeunuBaHue 4YHCTBHIX JUHUN. [erepo3uc, WM TuUOpHUIHAs CuUia.
HeponctBennoe ckpemuBanne — ayTOpuauHr. OTmanéHHas TuOpuamn3anus W e€ yClexu.
HcKkycCTBEHHBIM MyTareHe3 W MOJYYEHHUE MOJUILIOWIO0B. JIOCTHXKEHHS CEJIEKIIMU PACTEHHUI,
KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTamlbl CO3JaHUS
pexkomOuHanTHOM JIHK u Tpancrennsix opranu3moB. Kiierounas wuxxkenepus. Kierounsbie
KYJIbTYPBI. MHUKPOKIIOHAIBHOE pa3MHOXEHUE pacTeHuN. Knonuposanue
BBICOKOITPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. ODKOJOTMYECKHE U ATUYECKHE
npobsembl. MO — renetTndecku MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. 1. Basunos, 1. B. Muuypumn, I'. /{. Kapneuenko, M. ®@. lIBaHOB.

Tabmuupl u cxembl: Kapta «lIeHTpbI MPOUCXOXKIECHHUS U MHOrooOpas3usi KyJIbTYpHBIX
pactenuin», «llopoabl noOManIHUX )KUBOTHBIX», «COpTa KYJBTYPHBIX pacTeHUN», «OTAanéHHast
rubpuauzanus», «Paborel akamemuka M. @. HBanoBay, «llomunmoumaus», «OOBEKTHI



OonorexHonmorun», «Knerounele KyJabTypbl U KIOHUpOBaHHE», «KOHCTpyHpoBaHuEe U MepeHoC
TE€HOB, XpPOMOCOMY.

O6opynoBaHue: MyJSKU IUIOI0B M KOPHEIUIOAOB JUKHX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repdapuii «CenbCKOX03sIIICTBEHHbIE PACTEHUS.

11 KVIACC

Tema 1. IBoIIOIHOHHASI OHOJIOT US.

[Ipennochliku BO3HUKHOBEHHSI 3BOJIIOLIMOHHONM TEOPUHU. DBOJIOLMOHHAS TEOpUS U €€
MecTO B Ouosoruu. BiusitHue 3BOTIOIMOHHON TEOPUU HA Pa3BUTHE OUOJIOTHH U APYTUX HAYK.

CBugerenscTBa 3BOMOLMU. [laneoHTomOrMveckne: MOCIEA0BATENbHOCTD IOSBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOM JIETOMUCH, iepexoaHbie ¢hopmbl. buoreorpaduueckue: cxXoacTBoO
U paznuuue payH u Gpiaop MaTEpUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOACTBA U Pa3IU4us SMOPUOHOB Pa3HBIX BHUJJIOB TMO3BOHOYHBIX.
CpaBHUTEILHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIC, PYJAMMEHTapHBIC OpTaHBbI,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKHUE: CXOJCTBO MEXaHU3MOB HACJIEJACTBEHHOCTH U
OCHOBHBIX METa0OIUYECKHUX MMyTEH Y BCEX OPraHU3MOB.

OponoruonHas Teopus Y. JlapBuna. Ilpenmocbuiku BO3HUKHOBEHHS JapBUHHM3MA.
JIBOKyIIME CHJIBI  JBOJIIOIMKM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUE TIPU
OTPaHUYEHHOCTH PECYPCOB, HEOMNpeAeNéHHAas H3MEHYMBOCTb, OOpb0a 3a CyIlEeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus 3Bosirounu (CTI) u €€ 0OCHOBHBIE TTOJIOKEHUS.

MukposBomonus. [Tonynsiusa kak eITMHUIA BUIa U SBOJIIOLINH.

JIBkymue cuiibl ((hakToOphl) SBOJIOIMK BUIOB B MpHUPOJe. MyTallMOHHBIM TPOIECC H
KOMOMHATUBHAs HM3MEHYUBOCTh. [lomynsinvoHHBIE BOJNHBI W Apeid TeHoB. M3omsmus u
MUTpaus.

EcrecTtBennsiii orbop — HampaBisomui (akTop 3Bojonuu. DOpMbI €CTECTBEHHOTO
orbopa.

[Tprcioco6IeHHOCTh OPTaHU3MOB KaK pe3yJbTat 3Bojtonun. [IpuMepsl npucnocoOaeHui
y oprann3mMoB. ApoMop¢ 036l U UINO-aIANITAIIHH.

Bun u BumooOpaszoBanme. Kpurepum Buma. OcHOBHbIE (GOPMBI BHI000pa30BAHMS:
reorpau4eckoe, 3KOJIOTUYECKOE.

MakpooaBomtonusi. PopMbl 3BoONNH: (pUIeTUYECKas, JUBEPreHTHAs, KOHBEPIeHTHas,
napasuienbHasi. HeoOpaTuMoCTh 3BOTIOLINH.

[IpoucxoxkaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  IIporpeccupyromas
crienuanu3anus. AJanTUBHAS pagualus.
JdemoHcTpanum:

[optpetst: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, O.
I'ekkens, @. Mromep, A. H. Cesepiios.

Tabmuubslt u  cxembl: «Pa3BuTue opraHudyeckoro wmupa Ha 3emie», «3apojblliu
MMO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «Dopmbel OOphOBI 3a CYIIECTBOBAHHEY,
«EctecTBeHHbId 0TOOPY», «MHOrooOpasue copToB pacTeHuit», «MHoOroodpasue mOpoj



KUBOTHBIX, «ITonynsiuuny, «MyTaunoHHas U3MEHUYHUBOCTHY, «ApomMopdh o361y,
«nnoananramuuny, «OOmas nerenepanusy, «JBuxymue cuiabl 3Bodonuny, «Kapra-cxema
MapuipyTa myremectBust Y. Jlapsuna», «bopeba 3a cymiectBoBaHue», «IIpucnoco6i1eHHOCTD
opranu3zMoBy, «['eorpapuueckoe BUA000pa3zoBaHuE», « IKOJOTHUECKOE BUT000OPA30BAHUEY.

O6opyoBaHue: KOJIEKLIUS HACEKOMBIX C PAa3JIMYHBIMHU TUIIAMHU OKPAaCKH, HA0Op TUIOA0B U
ceMsiH, Koiuiekuus «lIpumepbl 3alIUTHBIX MOPUCHOCOOJICHUNW Yy IKUBOTHBIX», MOJICIb
«OCHOBHBIE HaIpPaBIICHUS HBOJIONHMNY, O0BEMHAs MojAenb «CTpOEHHE TOJOBHOIO MO3ra
MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Kouiekuus «DOpMBI COXpaHHOCTH HCKOIA€MBbIX
KUBOTHBIX M PaCTCHUI», MoJenb anmukanusa «llepekpéct xpomocom», BIaKHbIE MpenapaThbl
«Pa3Butue Hacekomoro», «Pa3Butue nArymku», MukponpenapaT «Jpo3zoduna» (HopMma,
MyTaluu (opMbl KPbUTLEB U OKPACKHU TEJa).

JlaGopaTopHble 1 MPAKTHYECKHE PA0OTHI:

JIaGoparopnas padota Ne 1. «CpaBHeHHe BUAOB 110 MOP(POIOTUYECKOMY KPUTEPUION.

JlaGopatopHas pabGora No 2. «OnucaHue NPHUCIIOCOOJIEHHOCTH OpraHuzMa u eé
OTHOCHUTEIJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3eMmuie.

JloHay4yHbI€ MPEACTABICHUSI O 3apOXKJICHUU XKU3HU. HayuHble TUIIOTE3bl BOBHUKHOBEHUS
KU3HU Ha 3emiie: aOMOTEeHE3 M TaHCIepMHsS. XUMHUYECKasl dBOIIONUSI. AOWOTCHHBIN CHUHTE3
OpPraHWYECKUX BEUIECTB W3 HEOPraHMYECKHX. OKCIEPUMEHTAIBHOE MOATBEPKICHUE
XUMUYECKON 3BOJoMU. HavanpHbie ATamnbl 6uosorudeckoit apororuu. ['unoreza PHK-mupa.
dopmupoBaHre MEMOPaHHBIX CTPYKTYP ¥ BOZHUKHOBEHUE MPOTOKIETKH. [IepBbie KIeTKHU U UX
sBONMIOLMS. DOPMHUPOBAHUE OCHOBHBIX FPYMI KMUBBIX OPTraHU3MOB.

Pazputne ku3Hu Ha 3emsie 1o dpaM U nepuojaMm. Kartapxed. Apxeiickag u
nporepo3oiickas 3pbl. [lameosolickas 3pa u e Tmepuoabl: KeMOPUUCKUN, OPIAOBUKCKHUH,
CWIYPUMCKUI, T€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHI.

Me3o30Kckas 3pa v €€ NePUOIbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3oiickast spa u €€ nepuo/ibl: NajJeoreHOBbIM, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.

XapaKTepuCTUKa KJIMMaTa U TE€OJIOTMYECKUX IpoieccoB. OCHOBHBIE ATallbl 3BOJIIOLUN
PaCTUTEIBHOTO M JKMBOTHOTO MHpa. Apomopdo3bl y pacTeHuil M *KuBOTHBIX. [losiBnenwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOr0 MHUpPA KakK OTpaKeHHE 3BOJIIONUU. OCHOBHBIE CUCTEMATHYECKUE
IPYIIIBl OPraHU3MOB.

OBOJIIOIMSL  Y€JIOBEKa. AHTPOMOJOTrHs Kak Hayka. Pa3BuTue mnpencTtaBieHUd o
MPOUCXOXKICHUU YelloBeka. MeToasl u3yuyeHus aHTpororeHe3a. CXOJACTBa W pa3nuyus
YeJI0BEeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBwxymue cuibl  ((akTopbl) aHTpororeHe3a. HacneacTBeHHass HW3MEHUMBOCTh U
ecTecTBeHHBI 0TOOp. OOmecTBeHHbI 00pa3 >KW3HHW, W3TOTOBJICHHE OPYIUN Tpyaa,
MBIIIJICHUE, PEYD.

OCHOBHBIE CTaUM W BETBU JBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UeENOBEK yMEIbIi,
Uenosek mnpsMoxonsamuii, YenoBek HeaHIepTalbckuii, YenoBek pasymHbld. Haxonkwn
HCKOIMAEMbIX OCTATKOB, BPEMS CYLIECTBOBaHUs, 00JIACTh pacHpOCTpaHEHHUs, OOBEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAUSL.



UYenoBeueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpOIEOUIHAs (€Bpa3uiicKas), HETpo-
aBcTpajouaHas  (PKBaTOpUaibHasl), MOHIOJIOWJHAs  (a3uMaTcKo-aMepukaHckas). UepTsl
MPUCTIOCOOJICHHOCTH TPEJCTABUTENIEH YEIOBEYECKUX pac K YCIOBUSIM CYIIECTBOBaHMS.
EnnnctBo yenoseueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Pequ, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. {apBun.

Tabmuipl u cxembl: «Bo3HukHOBeHUEe COJIHEUHON cCUCTEeMbl», «Pa3BUTHE OpraHUYECcKOro
mupa», «PactutenpHas kietka», «KuoTtHas kietkay, «lIpokapuoTudeckas KIETKay,
«CoBpeMeHHasi cuCTeMa OPraHuvecKoro Mupa», «CpaBHEHUE aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBeKa M 4eI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJIOTHYECKUX HAXOJ0K
MPEJIKOB COBPEMEHHOTO 4eloBeKa», «JlpeBHeilmme moan», «/peBHue mwoau», «llepBbie
COBPEMEHHBIE IO, «HenoBeuecKkne paco».

O6opynoBanue: wMyisixku  «[IpoucxoxkaeHne dYenoBeka» (OIOCTHI  aBCTPAIONHUTEKA,
MATEKaHTPOIa, HeaHJepTaIblla, KPOMAHbOHIIA), CIACTKH WM U300paKEHUS KAMEHHBIX OpYAUi
MEePBOOBITHOTO YeJIOBeKa (KaMHU-YOMIEPhI, pyOmia, ckpebdiia), reoXpoHOJoTHYecKas TabuIa,
KoJuieKIusa «PopMbl COXPAHHOCTH UCKOMIAEMBIX JKUBOTHBIX U PACTCHUI.

JlaGopaTopHble 1 MPpaKTHYECKHE PA0OTHI:

[TpakTuueckast padota Ne 1. «M3yueHne UCKOMAeMbIX OCTAaTKOB PACTCHUN U )KMBOTHBIX B
KOJUIEKITUSX).

DKCKypcusl «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYUHBIM WIIU
KpaeBETUECKUN MY3ei).

Tema 3. Oprann3mMbl 4 OKpY:KaoIias cpeaa.

DKoJIOTMSl KaK Hayka. 3aJadyd W pa3feibl AKOJOTHH. MeToApl 3KOJOTMYECKHUX
UCCJIEA0BAaHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenst  oOWTaHMs ~ OpPraHM3MOB:  BOJHAs, HA3€MHO-BO3JyIIHAasg,  IOYBEHHa,
BHYTPUOPraHU3MEHHASI.

Oxonorundeckue ¢dakTopbl. Kiaccudpukaius skonornyeckux (GakTopoB: aOMOTHUECKHUE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JleficTBIE IKOIOrHYeCcKrX (DAKTOPOB HA OPTraHU3MBI.

AbGuotnueckne  (QakToOpel:  CBET, TeMIlepaTypa, BIAXHOCTb. DOTONMEPUOIU3M.
[Ipucnocobennst OpraHu3MoOB K JICHCTBUIO a0NMOTHYECKUX (aKTOpoB. bromornueckue puTMel.

buotnyeckne  Qaxtoppl. Bumgbl OHMOTHYECKMX  B3aMMOJCUCTBHI: KOHKYPEHITHS,
XHUITHUYECTBO, CUMOMO03  ero ¢opmbl. [lapasutusm, koomneparus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCANM3M, HEUTpanu3M. 3HAUYCHHE OMOTUYECKUX
B3aMMOJICUCTBHI JIJIsl CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEepUCTUKU mnonynsanuu. (OCHOBHbIE [IOKAa3aTenu MOMYJISIUU:
YUCJIEHHOCTh, IUIOTHOCTb, POXKJIA€MOCTb, CMEPTHOCTb, MPUPOCT, MuUrpamus. JluHamuka
YUCJICHHOCTH MOMYJIALIMYU U €€ Perysius.

JdeMoHCcTpanum:

[Toptpetsr: A. I'ymOoasar, K. @. Pynwe, O. ['ekkens.

Tabmuipl u cxembl: kapta «lIpupoaubie 30161 3emiiny, «Cpeabl 00UTaHUS OPTaHU3MOBY,
«Doronepuoauszm», «llomynsauum», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISALUA
uHpy3zopun-tydenskuy, «llumiesbie nemnm.

JlaGopaTopHble U MPaKTHYECKHUE PA0OTHI:



Jlaboparopnas pabota Ne 3. «Mopdosoruyeckrie 0cOOEHHOCTH PACTEHUM U3 Pa3HBIX MECT
OOUTAHUS Y.

JIaGoparopnas padota Ne 4. « BiusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTtuueckast padota Ne 2. «[loAcUET MIOTHOCTU MOMYISUNA PA3HBIX BUIOB PACTCHUIN.

Tema 4. Cood1ecTBa M 3KOI0rM4eCKHE CUCTEMBI.

CooOmectBo  opranusMoB —  OuoneHo3. CTpykTypsl  OuolleHO3a:  BUIOBaf,
poCTpaHCTBEHHAas, Tpoduueckas (nuiesas). Buasi-nomunanTsl. CBsizu B OUOLIEHO3E.

DKOJIOTMYECKHE CHUCTeMbl (dKocucTeMbl). [loHsiTHE 00 sKOCHCTEME M OHOreoleHO3E.
OYHKIUOHAIBHBIE KOMIOHEHThI JKOCHUCTEMbI: TMPOAYIEHThl, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopotr BeliecTB M NOTOK 3HEPrUM B 3KocucTteMe. Tpoduueckue (NMUIIEBbIE) YPOBHU
skocuctemsbl. Ilumessie nenu u cern. OCHOBHBIE MOKa3aTeIM HKOCHCTEMbI: OHoOMacca,
MPOAYKIUS. DKOJOTHYECKUE THUPaMUJIbI: MPOAYKIIUU, YUCICHHOCTH, Ouomacchl. CBolicTBa
HKOCUCTEM: YCTOMUYUBOCTH, CAMOpEryJsiius, pa3putue. CyKieccus.

[IpuponHble HSKOCHUCTEMBI. DKOCHUCTEMBI 03€p W peK. DKOCUCTeMa XBOWHOTO WU
HIMPOKOIUCTBEHHOTO JIeca.

AHTpOIIOTeHHbIE IKOCUCTEMBI. ATpOdKOCUCTEMBI. YpOoskocucteMbl. buonornyeckoe u
XO3SIICTBEHHOE 3HAYEHUE arpo3KOCUCTEM B YPOOIKOCUCTEM.

buopaznooOpasue kak ¢akTop ycTouuBOCTH dKocucteM. CoxpaHeHue OMOJIOrHYEeCcKOro
pa3zHooOpa3zust Ha 3emIie.

Yuenue B. U. Bepnanckoro o Ouocdepe. I'paHunibl, coctaB u CTpykTypa Ouochepsl.
Kupoe BemecTBo U ero ¢yHkiuu. OcobeHHOCTH OMOChephl Kak TII0O0ATBLHON SKOCHUCTEMBI.
JluHamudeckoe paBHOBecHE U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHMOT€OXMMHYECKHME LHMKIBI AJIIEMEHTOB (yrjiepojia, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuectBo B Omocdepe 3emun. AHTPONOTCHHBIE HW3MEHEHHS B Oumocdepe.
I'1oGanbHBIC YKOJIOTHYECKHUE TTPOOTIEMBI.

CocymecTBoBaHM€e NMPUPOIBI U YesnoBeuecTBa. CoxpaHeHne 6rnopazHooOpasusi Kak OCHOBA
ycToiuuBocTH Onocdepsl. OCHOBA pallMOHATBHOTO YIPABICHUS IPUPOJIHBIMU PECYPCAMH U UX
ucroJib3oBaHue. JJocTmkeHus: OMOJIOTHU U OXpaHa MPUPO/IBI.

JemoHncTpanum:

IToptpersl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumper 1 cxemsl: «llumessie nenmn», «broneHo3: coctaB U CTPyKTypa», «IIpupoaHbie
coobmectBay, «llemm mnuTaHus», «IJKomoruueckas mnupamuna», «buochepa u UemoBEK»,
«JKOCHCTEMA UIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHUCTEMa XBOWHOro Jiecay, «buoueHnos
BoJ0EMAY», «ArpoueHo3y», «lIpumepHble aHTPONOreHHbIE BO3JCUCTBUS HA MPUPOAYY,
«BaxkHelIIne WCTOYHUKH 3arpsi3HEHUs BO3[yXa M IPYHTOBBIX BOA», «llouBa — BakHenmas
cocraBisomas Ouochepsr», «PakTtopsl Aerpaganuu  mouBy», «llapHUKOBBIA ADPerT?,
«DakTopbl PaAMOAKTUBHOTO 3arpsisHEHUst Ouocdepsl», «OOmWas crpykrypa Ouocdeps»,
«Pacnpoctpanenue xu3HU B Omochepe», «O30HOBBIM dKpaH Oumocheps», «Kpyropopot
yriepoaa B ouocdepe», «KpyroBopot azora B Mpupoie».

O6opynoBaHue: MO/JIEITb-aNIIINKAL AT «Tunnunele OMOLICHO3bI», repOapuii
«PactutenpHple  cooOmiecTBay», Kojulekiuu — «buoneHo3», «Bpeautenun — BakKHEHIIHNX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TrepOoapuul M KOJUIEKIMM PACTEHUH U KUBOTHBIX,



NpUHAJUIEKAIIME K pa3sHbIM JKOJOTMYECKMM TIpynnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepanuu, n300pakeHUs OXPaHIEMbIX BUIOB PACTEHUN U )KMBOTHBIX.
INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA ITPOIT'PAMMEI 110 BHMOJIOTYN HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OGPA3OBAHUA

Cornacuo ®I'OC COQO, ycraHaBiauBalOTCs TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS
00Oy4aromMUMHCs TPOrpaMM CPeIHEro o0uIero 00pa3oBaHUs: JIMYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JIHMUYHOCTHBIX pe3yJbTaTOB OCBOCHHS mNpeameTa «buoyiorus» BbIICICHBI
CICAYIOIINE COCTABISAIONIME: OCO3HaHWE OOYYArOUIUMHUCS POCCUUCKOM  TpakIaHCKOMN
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOONPECICHUIO,
HaJu4Yue MOTHBAIMM K OOYYEHHUIO OWOJIOTHH, IIeJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX
yOEXKJICHUI JINYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEW W MCTOPUYECKUX TPAJAHUIUN PA3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATEeNIbHOCTH IIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKaMHU, TMPHUCYIIUMU  CHCTEME
OMOJIOTMYECKOTO 00pa3oBaHUsA, HAJIMYHE SKOJOTHYECKOTO TPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH ICJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOEHHUS TNpenMera «bUONOrus» AOCTUTAIOTCS B E€IUHCTBE
y4eOHON M BOCIUTATENBHON NEATEILHOCTH B COOTBETCTBUU C TPAIULIUOHHBIMU POCCUNCKUMU
COLIMOKYJIBTYPHBIMHU, HCTOPUYECKUMH U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU, IPUHITHIMU B
oOlIecTBe MpaBWJIaMU U HOPMaMHU TMOBEIECHHMS U CIHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAHMSI U CaMOPA3BUTHS, Pa3BUTUS BHYTPEHHEW MO3WLIMU JIMYHOCTH, MaTPUOTHU3MA,
YBaXEHUS K 3aKOHY W MPABOIOPSIKY, YEJIOBEKY TpyAa W CTaplieMy MOKOJICHUIO, B3AUMHOIO
yBaXEHUS, OEpeKHOr0  OTHOUIEHUS K  KyJbTYPHOMY  HACIEOUI0O U TPATUIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon denepanyu, Ipupoae U OKPYKaroIIEH cpee.

JIM4HOCTHBIE PE3yNbTAThl OCBOCHHUS yueOHOTO mpeamMera «broaorus» MOKHBI OTpaXkaTh
TOTOBHOCThH U CIIOCOOHOCTHh 0OYYarOIINXCS PYKOBOJICTBOBATHCA CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIIMEN JIMYHOCTH, CUCTEMOM UEHHOCTHBIX OpHUEHTAIMM, IMO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIEecTBa,
pacuIMpeHue KM3HEHHOTO ONbITa U OMbITA JEATEIbHOCTA B MPOIIECCE pealiu3alid OCHOBHBIX
HaIpaBJICHUI BOCIUTATEIbHON JEATEIbHOCTH, B TOM YUCJIE B YACTU:

1) rpaaaHCKOT0 BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIHUUA OOYYaroMerocs KakK aKTHBHOTO W
OTBETCTBEHHOTO YJICHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX MpPaB W OO0S3aHHOCTEH, YBa)KEHHWE 3aKOHA U
MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU JEATEILHOCTH MPU CO3/aHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATEIbHBIX 3a/1a4, BBIIOJIHEHUH OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENAENIATh COOCTBEHHYIO TMO3UIMI0O 1O OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHUE  YYUTHIBATH B  CBOMX JICUCTBUSAX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSIMHU, KYJIbTYPHBIMU [IEHHOCTSIMUA U COITUATLHBIM
IIOJIOKEHHEM,;

TOTOBHOCTh K COTPYJIHHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJHEHUS Y4YEOHBIX,
[TO3HABATEIBHBIX M MCCIENOBATENIBCKAX 3a4a4, YBAXXUTEIBHOIO OTHOLIEHUS K MHEHHIO
OIIMOHEHTOB NPHU 0OCYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COJAEPIKAHMUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKJaHCKOW HMIEHTUYHOCTH, MATPUOTHU3MA, YBAKCHUS
K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Iepen PoauHONM, ropocTu 3a CBOM Kpau, CBOIO
Ponuny, cBOW $S3BIK M KyJIbTYpY, INPOIUIOE W HACTOSIIEE MHOTOHALMOHAJIBLHOIO Hapojaa
Poccuu;

LHEHHOCTHOE OTHOILIEHHE K MNPUPOJHOMY HACIEAUID W TNaMATHUKAM MPUPOIBI,
NOCTHKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHE M pa3BUTHE
OMOJIOTHY, TIOHUMAHUS 3HAYEHUsS] OMOJIOTUH B MIO3HAHUM 3aKOHOB MPHUPO/IbI, B )KU3HHU YeJIOBEKa
¥ COBPEMEHHOT0 00I1eCTBa;

uaeiiHas  yOeXIEHHOCTh, TOTOBHOCTH K  CiIyxeHuWt0o © 3amure Oteuecrtna,
OTBETCTBEHHOCTH 3a €T0 CyJb0Y;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHUE YXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPO/A;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MMOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUWE K CBOMM pOJUTEISIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO IMPUHATHS LIEHHOCTEN CEMEVMHOM KU3HU B COOTBETCTBUM C TPAAULMAMU HAPOJOB
Poccuu;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOIO U T€XHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3ACUCTBHS KUBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXCHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHUE IMPOSBIATH
Ka4eCTBA TBOPYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnMTAHHMs, (POPMUPOBAHUA  KYJbBTYPbl 3I0POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

MOHMMaHUE W peanu3alus 3J0poBoro u 0e3omnacHoro odpasa >ku3HH (30pOBOE MUTAHHE,
cOOJII0ICHUE TUTHEHUYECKUX MPaBWII U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHITUI U OTHAbIXA,
perynsipHas (Qu3nyeckass aKTUBHOCTB), OEpeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOI'O
OTHOIIEHMS K COOCTBEHHOMY (PU3MUYECKOMY U NICUXUYECKOMY 3/10POBbIO;

MMOHUMAHHE IIEHHOCTU TNpaBUJ HWHIUBUAYAJIbHOTO M KOJUIEKTUBHOIO ©O€30MacHOI0
MOBEJICHUA B CUTYalUSX, YTPOKAKOMINX 30POBbIO U )KU3HU JIIOJIEH;



OCO3HAHHUE TMOCJEACTBUN M HEMPUSATHUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHHUS aIKOTOJIs,
HAapKOTHKOB, KYpEeHHUs1);

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPY10II00uUE;

FOTOBHOCTh K  aKTUBHOM  JIEITENIBHOCTHM  TEXHOJOTMYECKOM U COUUabHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSITEJILHO BBITIOJHSATH
TaKyo JAesITeIbHOCTb;

HWHTEpeC K pa3nuyHbIM cepam mpodeccHuoHaNbHON NESITeIbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BBIOOp Oyayiei npodeccuu U peain30BbIBATh COOCTBEHHBIC )KU3HECHHBIE TJIAHBL;

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSKEHUU BCEH
KU3HH;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

AKOJIOTUYECKH IIEJIeCO00pPa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOUYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBIINICHUE YPOBHS DIKOJOTUUYECKOW KYyJIbTYyphl: MPUOOPETCHHUE OIbITa IUIAHUPOBAHUS
MOCTYTIKOB Y OI[EHKU UX BO3MOXHBIX MOCIIEICTBUI JJIsI OKPYIKAIOIICH CPEJIbl;

OCO3HAHHUE II100ATLHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH X pelieHus;

CIOCOOHOCTh MCTIOJIB30BATh MPUOOpPETAEMBbIE TIPU U3YYCHUH OMOJIOTHH 3HAHHUS U YMEHUS
Ipy pelIeHUuH MpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOOTOJIB30BaHHEM (COOIIOICHUE
npaBujl MOBEJIECHHS B MPUPOJAE, HANPABICHHBIX HA COXPAHEHHWE PAaBHOBECHS B HKOCUCTEMAX,
OXpaHy BHJIOB, IKOCUCTEM, OHOCchepsl);

AKTUBHOE HENPUATHE JEWUCTBHI, MPUHOCAIIMX BpEI OKPYXAKIIEH NPUPOIHON cpele,
yYMEHHE MPOrHO3UPOBATH HEOJIATONMPHUATHBIE IKOJIOTHUECKHE MOCIEACTBUS MPEANPUHUMAEMBIX
JNEVCTBUHM U IPEIOTBPAILIATH UX;

HaJU4YME PA3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJOTHMYECKON KyJNbTYphl, OIbITA
NEATEIbHOCTU DKOJOTUYECKOW HANpaBIE€HHOCTH, YMEHHUS pPYKOBOJACTBOBAaTHCS HMH B
MO3HABATEIILHOW, KOMMYHUKATUBHOM W COLMAIIBHOW MPAKTUKE, TOTOBHOCTH K Y4YacCTHUIO B
MPAKTUYECKOMN AEATEIbHOCTU SKOJIOTHUECKOI HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHMSL:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HAayKd ¥ OOIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO Ha JHUAJOrTe KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHME  A3BIKOBOM M  YUTATEJbCKOW  KYJIbTYpbl  KakK  CpeACTBa
B3aUMOJICHCTBUS MEXKY JIFOJAbMU U NMO3HAHUS MUPA;

MOHUMaHUe cnenupuky OMONOTMM KaK HAayKH, OCO3HaHHUA €€ poiu B (OPMHPOBAHUU
pPaIMOHAILHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHUHM  IEJIOCTHOTO  MPEACTABICHHUS 00
OKpY’KaroIIEM MUPE KaK O €IMHCTBE MPUPOJIbI, YEJTOBEKA U 0OIIECTBA, B TO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH M pEIIeHUH MPOOJIeM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUYUMOCTH OHOJIOTHH JUIsl COBPEMEHHOM HMBWIM3ALMU: 00ECIIeUCHUs
HOBOT'O YPOBHSI pa3BUTHSI MEJUILIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CITIOCOOHBIX
pemaTh pecypcHbie poOJeMbl pa3BUTHS YEIOBEUYECTBA, MOUCKA MYTEH BbIXOJa U3 rI100aIbHBIX
AKOJIOTUYECKUX TpobjeM U  obOecrieyeHus Tmepexofa K  YCTOHYMBOMY  Pa3BUTHIO,



pPalMOHAILHOMY HCIIONb30BAaHUIO MPUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHHH OMOJOTMYECKUX 3HAHUU B LIEJIAX MOBBILIECHUS OO0IIEH
KyJbTYpbl, €CT€CTBEHHO-HayYHOW TI'PAMOTHOCTH, KaK COCTaBHOM YacTH (PYHKUMOHAIbHOU
IPaMOTHOCTH 00y4aromuxcs, GoOpMUpPYyeEMOI Py U3YyYEHUU OHOJIOTUY;

MOHUMAaHUE CYHIIHOCTH METOJOB IO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IMOJIyYaeMble 3HAaHUSA [JIsl aHaiu3a U OOBSCHEHHUS SIBICHHM
OKPYXAaIOLEro MHUpa M NPOUCXOIAUIMX B HEM H3MEHEHHWH, yMEHUEe Jenarb O0OOCHOBAaHHBIE
3aKJIIOYEHUS] HAa OCHOBE HAay4YHBIX (DAKTOB M HMMEIOIIMXCA JAHHBIX C LEJIbI0 IOJy4YEeHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS pEelIeHUs
po0JIeM B peasbHbIX KU3HEHHBIX CUTYALUSIX;

OCO3HAHHME LEHHOCTH HAaY4YHOW JESITeNIbHOCTH, TOTOBHOCTb OCYIIECTBIISITh MPOECKTHYIO U
UCCJIEeI0BATEIbCKYIO EATEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TFOTOBHOCTh M CIOCOOHOCTh K HEIMPEPbIBHOMY OOpa30BaHUI0 M €aMOOOpa30OBaHUIO, K
AKTUBHOMY TIOJIYyYEHMIO HOBBIX 3HAHMM MO OHOJIOTMM B COOTBETCTBHUU C >KHM3HEHHBIMU
MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yNbTaThl OCBOEHHUSI ydeOHOro mpeamera «buomorus» BKIIOYAIOT:
3HauYMMbIe A (OPMUPOBAHMS MHUPOBO33PECHUS OOYUYAIOIIUXCS  MEKIUCIUIUIMHAPHBIE
(MexmpeaMeTHbIe) OOIIeHAyYHbIE IMOHSATHUS, OTPaKAIOIIME IIEJIOCTHOCTh HAYyYHOM KapTHHBI
MUpa U cnenuuKy METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIeCTBO,
DHEPrus, SIBICHHE, MPOIECC, CUCTEMa, HayYHbIA (aKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHUs, HCCIeOBaHNE, HAONIOJCHHE, W3MEpPEHHEe, OKCIEPUMEHT U JIPYTUX),
YHUBEpCAIbHbIE yueOHBbIC NEHCTBUS (ITO3HABATENIbHbIE, KOMMYHHUKATUBHbBIC, PETYIISTHUBHBIC),
obecnieunBaromue  (GopMupoBaHue  (PyHKIMOHATBHOW TPAMOTHOCTH W COIMAJIBHOM
KOMIIETCHIITUU  OOYYarONIUXCs, CIIOCOOHOCTh OOYYaroIMXCs HUCIIOIb30BaTh OCBOCHHBIE
MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHWS M YHHBEpPCalbHbIC yueOHBbIC NEWCTBUS B
MO3HABATEIILHOW M COLIMAJILHOM MPAKTHUKE.

MeranpenMeTHbIE PEe3yJNbTaThl OCBOCHHUS MPOTPaMMBbI CPEIHET0 OOIIEro 00pa30BaHMS
JIOJIKHBI OTPAXKATh:

OBiajeHue YHUBEPCATbHBIMU YUeOHBIMH MO3HABATEIbHBIMU JIEHCTBUSIMM:

1) 6a30BbI€ JJOTHYECKHE TeHCTBUS:

CaMOCTOATETHHO (OPMYITUPOBATh W AKTyaJM3UPOBATH NPOOJIEMY, pacCMaTpUBaTH €&
BCECTOPOHHE;

MCIIOJIB30BaTh TPH OCBOCHWUW 3HAHWUW MPUEMBI JIOTUYECKOTO MBINUICHHS (aHanm3a,
CHUHTE3a, CpaBHEHHWs, Kiaccuukanuu, 000OIIeHMS), PACKPBIBATH CMBICT OHOJOTHYECKHUX
MOHATHH (BBIACIATH UX XapaKTEPHBIC MTPU3HAKH, YCTAHABIUBATH CBSI3U C APYTHUMH MMOHATHSIMH);

OTIpENIeNSITh e JEATEIBLHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JOCTIKCHHSI,
COOTHOCHTH PE3YyJbTAThI ICATCILHOCTH C MIOCTABICHHBIMHU IICIISIMH;



UCIIOJIb30BaTh OMOJOTMYECKUE MOHATHS AJid OOBSICHEHUS (PAKTOB M SIBICHHUI >KUBON
MIPUPOJIBL;

CTPOUTH JIOTUYECKUE PpACCYXKIEHUS (MHAYKTUBHBIC, JEAyKTUBHbIC, IO aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUUSI B PACCMATPUBAEMBIX SBJICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUCHUS;

MPUMEHSATh CXEMHO-MOJIENIbHbBIE CPECTBA JJI MPEACTaBICHUS CYIIECTBEHHbIX CBS3eU U
OTHOIICHUI B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TAKKe MPOTUBOPEUMI pa3HOIro poja,
BBISIBIICHHBIX B PA3JIMUYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIaH PELIEHUs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOLIUXCS MaTepHalbHBIX
U HEMaTEPHUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATH COOTBETCTBHUE PE3YJIbTATOB LEISM,
OLICHMBATh PUCKU MOCIEACTBUMN JESITEIbHOCTH;

KOOPJMHUPOBATh M BBIIOJHATH pabOTy B YCIOBUSX pEaJbHOr0, BUPTYAIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:

BJIa/IETh HaBbIKAMU YYEOHO-HCCIIEA0BATENBCKOW M MPOECKTHOW NESITebHOCTH, HAaBBIKAMU
paspernieHus: nmpoodsieM, cnocOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB
pElICHHs MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMYHbIX METOJO0B MO3HAHUS;

UCIIOJIb30BaTh PA3JMYHbIE BUJIBI JESITEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHHUA, €ro
UHTEpIIpEeTalu, NPeoOpPa30BaHUI0 U MPUMEHEHHUIO B yUYEOHBIX CUTYAIUsX, B TOM YHUCIE TMpPH
CO37IaHUM YUEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMHUpOBATH HAYYHBIM THUI MBIIUICHUS, BIaJAETh HAYYHONH TEPMUHOJIOTHEH, KIIFOUEBBIMU
HOHSITUSIMU ¥ METOJIAMU;

CTaBUTh W (OPMYJIHUPOBATh COOCTBEHHBIC 3a/Jaud B 0Opa30BATCIBHOM JEATCIbHOCTH W
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyalU3WpOBaTh 3a7ady, BBIIBUTATh
runore’y e€ pemeHus, HaXOAUTh apTYMEHTHI JUIsl JOKa3aTeIhCTBA CBOMX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAJM3MPOBATh MOJIYYEHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaTbl, KPUTUUYECKU
OLIEHUBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATH U3BMEHEHNE B HOBBIX YCIOBUAX;

JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBJIATH LI€JICHANPABICHHBIN MOUCK IMEpPEeHOoca CPEeACTB U CHOCOOOB JEWUCTBUS B
poeCCHOHATILHYIO CPENY;

yMETh TNEPEHOCUTh 3HAHHUS B TO3HABATEIbHYIO U  MPAKTUYECKYIO0  00JIacTH
KHU3HEJEATEIBHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTelH;

BBIBUTATh HOBBIC WJEH, NpEjiaratb OpPUTHHAIBHBIC TMOAXOABl W PEIICHUS, CTABHUTH
npoOJieMbl U 334, TOMYCKAIOIINE aTbTePHATUBHbBIC PEUICHUS.

3) padora ¢ uHpopManmeii:

OPUEHTHPOBATHCS B PA3JIUMYHBIX UCTOYHHUKAX MH(oOpManuu (TekcTe ydeOHOro mocooOws,
Hay4YHO-TIOMYJISIPHOM JUTEpaType, OMOJOTHUECKUX CIOBAPSIX U CHPABOYHHUKAX, KOMIIBIOTEPHBIX



0a3ax naHHbIX, B VIHTepHeTe), aHAIM3UPOBATh HMH(POPMALMIO PA3IUYHBIX BHUJIOB U (opm
MPEICTABIICHUS, KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMMPOTUBOPEUYUBOCTH;

(GopMynHpoBaTh 3alpoChl U MPUMEHATH pa3JIMYHBIE METOAbl MPU TOHCKE U O0TOOpE
ouosiornueckoi nHopmMaiu, He0OXOAMMOM sl BBITIOJIHEHUST yUeOHBIX 3a]1a4;

NpUOOPETaTh OMBIT HMCHOJIB30BAHMS HMH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHM,
COBEPILIEHCTBOBATH KYJIbTYpPY aKTUBHOI'O UCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAJbHYIO (OpPMY TMpeAcTaBlICHHUs] OHOIOTrHYECKOU
uH(popmaIiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TAOJIUIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAYYHBIM SI3BIK B KAaueCTBE CpEJCTBA IMpU paboTe ¢ OMOJIOrMYeCcCKOn
uH(popMaIel: NpUMEHITh XUMUYecKue, GU3NUEeCKHe U MAaTEeMAaTUYECKUE 3HAKH U CHUMBOJIBI,
dbopmynbl, abOpeBHATYpy, HOMEHKIATypy, HCIOJIb30BaTh U MNpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BJaJ€Th HaBbIKAMHU pAClO3HABaHUS M 3aluThl MH(OpManuu, HHPOPMAILMOHHOM
0€30MacHOCTH JUYHOCTH.

OBiageHne yHMBepPCAIbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o6omenue:

OCYIIECTBIISITh KOMMYHHKALIUKA BO BceX cdepax *KU3HHU, aKTUBHO y4acTBOBAThH B JHAJIOTE
WIH TUCKYCCHUU TI0 CYIIECTBY OOCYKJaeMOM TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBATh
CYXIEHUS OTHOCUTEIBHO BBITIOJIHEHHS TpeiaraéMoi 3ajaud, Yy4YWUThIBATh HMHTEPECHl H
COTJIACOBAHHOCTh MO3UILUN IPYTUX YYACTHUKOB IHAJIOTa UIH JUCKYCCUH);

pacno3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIECHUS, MOHUMAaTh 3HAYEHHE COIMATbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(PIUKTHBIX CUTYallUi, YMETh CMATYaTh KOHMIUKTHI
U BECTHU MEPETOBOPBHIL;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMH OOIEHUS U B3aUMOJCHCTBHS, MOHUMATh HAMEPEHMUS
IPYTHUX JIIOIEH, IPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOH popme
(bopMyTpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOK TOYKY 3pPEHHS C HMCIOJIb30BAHHEM SI3bIKOBBIX
CPEACTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHMMATh U HCIIOJIb30BAaTh NMPEUMYIIECTBA KOMaHAHON U MHAMBHUIYaJTbHOU pabOThl IpU
peleHny OUOIOrHYeCcKOoil mpoOaemMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS TPYNIOBBIX
dbopM B3aUMOCIHCTBUS TIPH pelICHUN yueOHOH 3a1a9H;

BbIOMpaTh TEMATUKY UM METOJbl COBMECTHBIX ACHCTBHI C y4€TOM OOLIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)KJI0r0 WIEHA KOJUIEKTUBA;

IPUHUMATh LM COBMECTHOM JE€ATEIbHOCTH, OpPraHW30BBIBATH W KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTMIKECHHUIO: COCTAaBJISITh IUIAH ACWCTBUM, PACHPEAEHATH POJIU C YUYETOM
MHEHHUI y4aCTHUKOB, 00CYKJaTh pe3yJbTaThl COBMECTHOW PadOTHI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJA U KaXJIOT0 YYaCTHUKA KOMAH/bl B OOIIUN pe3ynbTaT
10 pa3pabOTaAHHBIM KPUTEPUSIM;

npeajiaraTb HOBbIE IPOEKTHI, OLEHHWBATh WJEU C MO3ULHUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IMOBEACHUE B PA3JIMYHBIX CHUTYaLUsX,
IPOSBIIATH TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHULIUMATUBHBIM.



OByajieHNe YHUBEPCAJTBHBIMHU PEryJISSTHBHBIMHU AeHCTBHAMM:

1) camoopranusanusi:

UCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUA JUIS BBIABICHHA MNPOOJIEM M HUX peUIeHUs B
’KU3HCHHBIX U YYCOHBIX CUTYAITUX;

BBIOMpPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUU 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUSAX M MOCTYINKaxX MO OTHOIICHHWIO K >KMBOW MPHUPOAE, CBOEMY 30POBBIO U 3JI0POBHIO
OKpPYXAaIOIUX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO JESITENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJadyd B OO0pa30BaTENbHOW JACATEILHOCTH U
’KU3HCHHBIX CUTYaITUX;

CaMOCTOSITEJILHO COCTABJISITh IJIaH PEIICHUS] MPOOJIEMbI C YYETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEIOYTCHHUI;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

paclIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOHN IPYAUIIMHU B PA3HBIX 00JACTIX
3HaHUH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsiIM, BHOCUTb KOPPEKTHBBI B AESTEIBHOCTH, OLICHUBATDH
COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

BJIa/IETh HABbIKAMM MTO3HABATEIHHOMN pedeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX NEHCTBUIMA
U MBICIUTEIBHBIX MPOIECCOB, WX PE3yJIbTaTOB M OCHOBAHHM, MCIOJIb30BaTh MPUEMBI
pedrexcuu JUTsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO NMPUHUMATD PEIICHHUS TI0 UX CHIXKEHHUIO;

NPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX MPU aHATN3E PE3YNIHTATOB JEATEILHOCTH;

3) npuHsiTHE CE0s M APYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPU aHATIN3E PE3YJIbTATOB JAEATEILHOCTH;

MPU3HABATH CBOE MPaBO M MPABO APYTUX HA OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIINU APYrOro 4eJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtnsbie pe3ynbTathl ocBoeHus mporpammbl COO mo 6uosorun Ha 6a30BOM YPOBHE
BKITFOYAIOT crienuuieckue aisi yueoHoro npeamera «buomorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JEHUCTBUM 1O OCBOEHHIO, HMHTEPHPETALMU U MOPeoOpa30BaHUI0 3HAHUW, BHJbI
JESTEIHHOCTH TIO TMOJYYCHHUIO HOBOTO 3HAHUS W NMPUMEHEHUIO 3HAHWI B PAa3IMYHBIX YICOHBIX
CUTyallusiX, a TaKK€ B pealibHbIX J>KU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C Ouosiorueid. B
porpaMMe NpeMETHbIE pe3yJbTaThl MIPEACTABIEHBI IO rogaM 00yUYEHHUS.

[IpeamerHble pe3ynbTaThl OCBOEHUs yueOHoro mpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:



c(hOpMUPOBAHHOCTh 3HAHUW O MECTE€ U POJIU OUOJOTMU B CHCTEME HAY4YHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa U
HAy4YHOTO MHUPOBO33PEHMS, O BKIJIAJIE POCCUUCKUX U 3apyOEeKHBIX YYEHBIX-OUOJOTOB B
pa3BuTHE OMOJIOTHH, (PYHKIIMOHAJIBHOW T'PAMOTHOCTH 4YEJOBEKAa [JIsl PEIICHUS] >KU3HEHHBIX
3a7a4;

YMEHHUE PACKPBIBATh COJIEPKAHUE OUOJOTHUUECKUX TEPMHUHOB U TOHSTUMN: KU3HB, KIIETKA,
opraHu3M, MeTa0onu3M (OOMEH BEIIeCTB W  TMpEBpallleHue HSHEPruu), TOMeocTa3
(camoperynsius), YpOBHEBasi OpraHu3alus JKUBBIX CHCTEM, CaMOBOCIPOM3BEICHUE
(penpoayKitusi), HACJIE€ICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHUE;

yMEHUE u3jaraTh OUOJOTMYECKHEe TeopuHu (KJIEeTOYHas, XpPOMOCOMHAs, MyTallMOHHas,
LEHTpaJibHasl JIorMa MOJIeKyJisipHOM Ouosiorum), 3axonsl (I. Menpensa, T. Moprana, H. .
BasumnoBa) u yueHus (0 1EHTpax MHOTOOOpa3us U MPOUCXOXKICHUS KYJIbTYpHBIX pacTeHuil H.
. BaBumnosa), onpenensiTh TpaHUIlbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIAJETh METOJAMHU HAYyYHOTO MO3HAHUS B OMOJOTUM: HAOJIOJICHUE U OMHCAHUE
KUBBIX CHUCTEM, IMPOIECCOB M SBJICHUM, OpraHu3alus W TMPOBEJICHUE OHOJOTHUUYECKOTO
AKCTIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBHCUMOCTH MEXIY HCCIEIyEeMbIMU
BEJTMYMHAMH, OOBSICHCHHUE TOJYYEHHBIX Pe3yJbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX IMOHSTHH,
TEOpUN U 3aKOHOB, YMEHUE JIeJIaTh BBIBOJbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHUE BBIICNATH CYIIECTBEHHbIC MPU3HAKU BHPYCOB, KJICTOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH MPOIECCOB: 0OMEHA BEIIECTB
U MIPEBpAIlCHUs SHEPTUH B KJIETKE, (POTOCHUHTE3a, TUIACTUYECKOI0 U SHEPreTHUEeCKOro ooMeHa,
XEMOCHHTE3a, MUT03a, MEH03a, OIJIOJOTBOPEHHUS], PA3MHOKEHHUSI, UHANBHUIYaJIbHOIO PA3BUTHS
opranu3ma (OHTOTEHE3);

yMEHHE TMPUMEHSTH MOJYyYeHHbIC 3HAHUS NJIs1 OOBSICHEHUSI OMOJIOTMYECKHUX IMPOILIECCOB U
SIBICHUW, IS TIPUHATHAS TPAKTUYECKUX PEIICHUA B IIOBCEIHEBHOM KW3HHU C LEIbIO
obecrieueHus1 OE30MMaCHOCTH CBOETO 3JIOPOBBS U 3JI0POBbS OKPYIKAIOIIHMX JIFOJICH, COOIIOICHUS
HOPM TPaMOTHOTO TIOBEJICHUSI B OKPY>KAIOIICH MPUPOIHON cpelie, TOHUMaHHe HeOOX0IUMOCTH
MCIIOJIb30BaHUS TOCTHXKEHU COBPEMEHHOW OMOJOTHUU W OMOTEXHOJIOTHH JUIsl PAllHOHAIBLHOTO
MIPUPOJIONIOIB30BAHUS;

YMEHHE pemniaTh DSJEMEHTapHbIe TEHETHYECKHE 3aJayd Ha MOHO- W JUTUOPHIHOE
CKpEIIMBaHUE, CIECTUICHHOE HACIEOBAaHUE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS
IUTSL IpeICKa3aHus HACJIEIOBAHUS TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBHITIONHATH JTA0OOPATOPHBIE M MPAKTUYECKHE PabOThI, COONIONATh MpaBUiia MPHU
pabote ¢ yueOHBIM U Ta0OPATOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTUYECKU OLICHHUBATh W HHTEPHPETHPOBATH HHPOPMAIUIO OHUOJIOTHYECKOTO
COJIepKaHMsl, BKJIIOYAIOIIYIO TMCEBIOHAYUYHbIE 3HAHUS W3 PA3TUYHBIX MCTOYHUKOB (CpelcTBa
MaccoBoi MH(OpMaALUK, HAYYHO-TIOMYJISIPHBIE MAaTepUaJIbl), STUYECKHUE ACIIEKThl COBPEMEHHBIX
MCCJIeIOBaHUI B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO03/]aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000I1as
OMOJIOTMYECKYI0 HMH(POPMAIMI0O U3 HECKOJbKUX MCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUUHBIN anmnapat OUOJIOTUH.

[IpeamerHble pe3ynbTaThl OCBOEHUs yueOHoro mpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTPaXKaTh:



c(OpMHUPOBAHHOCTh 3HAHUUW O MECT€ U POJIU OHMOJIOTMU B CUCTEME HAYYHOTO 3HAHUSA
€CTECTBEHHBIX HAaYyK, B (POPMHUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa U
HAay4YHOTO MHUPOBO33PEHHS, O BKJIAJE€ POCCHUUCKUX U 3apyOekKHBIX YUYEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH, (YHKIIMOHAIBHOM TpaMOTHOCTH YENIOBEKAa MJi PEHICHUS KU3HEHHBIX
3azay;

YMEHUE pacKpbIBaTh COJEpKaHUE OWOJOTUYECKUX TEPMHUHOB U TMOHSTHH: BUJ,
nonyJNsiiusi,  reHOMOHJ,  HBOJIONMS,  ABWXKYIIME  Cuibl  ((pakTopel)  IBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHKE, DKOJIOTHUYECKHE (PAKTOPhI, SKOCUCTEMA,
MPOAYLEHThl, KOHCYMEHTBI, PEAYyIEHThl, 1eNu TUTaHUs, OKOJOTHYeCKas MUpaMuja,
ouoreoreHo3, ouocdepa;

yMEHHE Wu3jJaratb Ouonorudyeckue Teopun (dBostonMoHHas Teopuss Y. JlapBuHa,
CUHTETHYECKasi TEOPHs SBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojibliieBoro cxojacta K.
M. bapa, yepenoBaHus I1aBHbBIX HanpasieHUi u myten sBomounnd A. H. CeBepuoBa, yueHUs 0O
ouochepe B. U. Bepnazackoro), onpeaensaTs rpaHUIbl UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIAJIETh METOJAAaMHU HAay4YHOI'O MO3HAaHUA B OMOJOTMU: HAOJIIOJEHUE U OMHCAHUE
KUBBIX CHCTEM, IMPOIECCOB M SBJICHUM, OpraHu3aluss W MPOBEJICHHUE OHOJOTHUYECKOTO
OKCTIIEPUMEHTA, BBIJIBUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIy HCCIETyeMbIMU
BEJTMUMHAMH, OOBSICHCHHUE IOJYYEHHBIX Pe3yJbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHSTHH,
TEOPHUI U 3aKOHOB, YMEHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUU TMOJTYUYCHHBIX PE3YIILTATOB;

YMEHHE BBIACNATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTMYECKUX 00OBEKTOB: BUJIOB,
HOMYJSIUN, TPOAYIEHTOB, KOHCYMEHTOB, PpEIYLIEHTOB, OHOTEOIIeHO30B U 3KOCHCTEM,
OCOOEHHOCTH  TPOIECCOB:  HACJIEACTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHusl, MPUCITIOCOOICHHOCTH OPTaHU3MOB, JACHCTBUS SKOJOTUYECKUX (DAKTOPOB HA
OpraHW3Mbl, IEPEHOCA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHHUI
B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOrCOXMMUYECKUX ITUKIOB B
ouocdepe;

yMEHHE TMPUMEHSTH MOJYYSHHbIC 3HAHUS NJIs1 OOBSICHEHUSI OMOIIOTMYECKHUX MPOIIECCOB U
SIBICHUW, IS TIPUHATHS IPAKTUYECKUX PEIICHUA B IIOBCEIHEBHOM KWU3HHU C LEIbIO
obecrieueHus1 OE30MaCHOCTH CBOETO 3JIOPOBBS U 3JI0POBbS OKPYIKAIOIIMX JIFOJICH, COOIIOICHUS
HOPM TPaMOTHOTO TOBEACHUS B OKPY’KAIOIICH MPUPOIHON Cpelie, TOHUMaHUe HEOOXOIUMOCTH
UCIIOJIb30BaHUs JIOCTUKEHUN COBPEMEHHOM ouonoruu U1t palMOHATIBHOTO
MIPUPOJIONIOIB30BAHUS;

YMEHHUE peIIaTh AJIEMEHTApHbIe OMOJIOTHYECKHE 3a/add, COCTaBISATH CXEMbI IMEepeHOca
BEILIECTB U YHEPTUU B SKOCUCTEeMaX (LIeTH TUTaHUs);

YMEHHUE BBINOJHATH J1a0OpAaTOpHBbIE M MpPaKTUYECKUuEe padoThl, COOMIOAATh MpaBUIa MpPH
pabote ¢ yueOHBIM U Ta00PATOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTUYECKH OIICHWBATh W HHTEPIPETHUPOBATH MHPOPMAIHIO OHWOJIOTHIECKOTO
COJIEp>KaHMsl, BKJIIOYAIONIYIO MCEBJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX MCTOYHUKOB (CpeacTBa
MaccoBoil MH(pOpPMaALUKU, HAYYHO-TIONMYJISIPHBIE MaTepuaibl), paccMaTpuBaTh TIJ100abHbBIE
AKOJIOTUYECKUE TMPOOJIEeMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHONICHUIO K HUM
COOCTBEHHYIO MO3HUIIHIO;



YMEHHE CO37aBaThb COOCTBEHHbIE NMCBMEHHBIE W YCTHBIE COOOIIEHHs, 00001as
Oononornueckyro HMH(POpPMAIMIO U3 HECKOJbKMX MCTOYHHUKOB, TPAaMOTHO HCIOJIb30BATh
MOHATUIHBIN anmapaTt OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bu6moteka [IOK
1 b 4 0.5
MONIOTHA Kak Hayxa https://m.edsoo.ru/7f41c292
bu6mmorteka [IOK
2 X 2
MBRIE CHCTEMBL I X Opranitsatis https://m.edsoo.ru/7f41c292
bu6moreka [IOK
X i 1 1
3 MMHMYECKHUI COCTAaB U CTPOCHUE KIETKU 6 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 X 14
FSHEACHTEILHOCTS IGIETHH https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 8 1 bubnuoreka [IOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 17 15 bu6moreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuusi opranu3MoB. OCHOBBI 5 bubnuoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 4
11 KUIIACC
KoanuecTBo 4yacos DJIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM ungposbie
Ne i/ P Konrtpoubnbie | IIpakTnueckue (ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl
1 DBOMIOIMOHHAS OHOIOTHS 18 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA 20 05 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Opranu3MBI 1 OKpyKaiouLas cpeaa 10 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
4 CooO0riecTBa 1 SKOJIOTHUECKHAE CUCTEMBI 18 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
5 P 2
CICPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 0 2.5
INOYPOYUHOE NVIAHUPOBAHME
10 KJIACC
KonuvecTBo yacos JJIeKTPOHHbIE
uudpoBbIe
Ne n/m Tema ypoka Kontpoabubie | IlpakTuueckue op
Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypchbl
bu6moreka [IOK
1 buonorus B cucreme Hayk 2 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
5 [TpakTrueckas padota Ne 1 5 05 bubnunoreka [JOK
«Mcnonp30BaHKe pa3IMYHBIX METOJIOB MPU ' https://m.edso0.ru/863e6122
M3YYEHUU OMOJIOTHYECKIX OOBEKTOBY
3 buonorndeckue CUCTEMBI, TPOIIECCHI U UX 5 bubnuoreka [JOK
U3y4yeHue https://m.edso0.ru/863e6564
4 XuMHUYecKui coctaB KieTku. Bona u 5 bubmuoreka [JOK
MUHEPAJIBHBIE COIU https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 b ) 2
e, CoCTaB u CTpoCHHE benkos https://m.edso0.ru/863e6b72
6 depMeHTbI — OHOJIOTHYECKHE 2 0.5 bubnuorexa [IOK



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

karanu3atopsl. Jlaboparopuas padora Ne 1
«M3ydyeHne KaTaIUTUYECKOM aKTUBHOCTU
(bepMeHTOB (Ha mpUMeEpe aMHJIa3bl WK

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

Karasasbl)»
bu6mmoreka [IOK
7 v I
[ICBOIBL. SIHITHART https://m.eds00.ru/863e6870
bu6mmoreka [{OK
8 H .ATOD
YIGICHHOBBIC KHCIOTRT https://m.edso0.ru/863e6d5¢
9 Hcropust u MeTO1bl U3y4EHHUSI KIETKU. bubnuorexa [JOK
Kiterounas teopust https://m.edso0.ru/863e6e88
10 Krerka kak 1ie;10CTHAs )KUBasi CHCTEMA
CrpoeHne syKapruOoTUYECKOUN KIIETKH.
Jlaboparopras padora Ne 2 «M3yueHue
PaTopra p _ Bu6mmorexa IJOK
CTPOEHUS KJIIETOK PACTEHUH, )KUBOTHBIX,
1 rprOOB U OAKTEPHUI MO MHKPOCKOIIOM Ha 05 hitps://m.edsoo.u/863e6T0
p p a p https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIpEriapaTax u ux
OITHUCAHUEY
bu6moreka [IOK
12 06 o
MCH BELIECTB I METADOTHIM https://m.eds00.ru/863e766¢
13 ®doTtocuHTe3. XeMocuHTe3 KonTposibHas bubnuoreka [JOK
paborta Ne 1 https://m.edso0.ru/863e7c98
14 DHepreTUYecKuii 0OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
’KuzHeHHbIN UMK KIeTKU. [{enenue
kieTku. Muros. JlaboparopHnas padora Ne 3
bubmuoreka [JOK
15 «HaOimronenre MyuTO3a B KIIETKaX KOHUYUKA 0.5
https://m.edsoo.ru/863e7dc4
KOpeIllKa TyKa Ha TOTOBBIX
MUKpOTpenaparax»
16 buocunTes 6enka. Peakiius MaTpuyHOTO bubnmoreka [JOK
CHHTE3a https://m.eds00.ru/863e796e
17 Tpaucusmus — OuocuHTe3 Oenka bubmnorexa [IOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6b72
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.edsoo.ru/863e796e

bubnuoreka [IOK

18 Hexnerounsie (hopMbl )KU3HU — BUPYCHI htts://m.eds00.ru/8637540

bubmuoreka [IOK

19 @OopMBI Pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubnuorexa [JOK

20 Meiios https://m.edso0.ru/863e7f4a
OO0pazoBaHue U Pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonotBopenue. Jlaboparopuas padota No 05 bubnuotexa [JOK
4 «3yuenue cTpoeHUs TIOJIOBBIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOTIpErapaTax»

29 WNHmBuayanbHOE pa3BUTHE OPraHU3MOB bubnuoreka [JOK
KonTponsnas padora Ne 2 https://m.edso0.ru/863e8436

93 I'eneTnka — Hayka 0 HaCIEICTBEHHOCTH U bubnuorexa [JOK
W3MEHYUBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACIETOBAHUS bubnuoreka [IOK
MpU3HAKOB. MOHOTHOPHUTHOE CKPEIIMBAHNE https://m.eds00.ru/863e8878

o5 JluruOpuHOE CKpeIuBaHue. 3aKOH bubnuoreka [IOK
HE3aBUCHUMOI0 HACJIEAOBAHUS TPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleZJOBaHUE MTPU3HAKOB.

JlaGopaTtopHnas padora Ne 5 «M3y4ueHue
26 pe3y.]'II;TaTI())B M(?HOFI/I6pI/II[HOFO IZq 0.5 bubmorexa HOK
https://m.edso0.ru/863e8c60
TUTUOPUTHOTO CKPEUTUBAHUS Y APO30(PHIIBI
Ha TOTOBBIX MUKpPOTIpENapaTax»

97 I'eneTuka noma. HacnemoBaHue npu3HaKoB, bubmuoreka [JOK
CLEIUIEHHEBIX C HOJIOM. Perienue 3aaaq https://m.edso0.ru/863e8c60
N3menunBocTh. Henacnencreennas
M3MeHYnBOCTb. JlabopaTopHas padota Ne 6.

28 N3yuenne Moan(puKamoHHON 05 bubnuorexa LIOK

U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO Psfia U BapUALIMOHHOU
KpHUBOW»

https://m.edsoo.ru/863e8efe
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HacnencreeHHass ”3BMEHUUBOCTb.

29 Jlaboparopnas pabota Ne 7. «AHanu3 5 05 bubnmoreka [JOK
MyTalyi y Jpo30(HIIbl HA TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOTIperapaTax»

bu6mmoreka [IOK

30 Peneritia uenopexa 2 https://m.edso00.ru/863e8d78
PesepBubiit ypok. O60011€HIE TIO TEME

31 «HacnencTBeHHOCTh U H3MEHYMBOCTh 1 1
OpPTaHU3MOBY

bubmmoreka [{OK

32 Ceneiuuns kak Hayka u npouece 2 https://m.eds00.ru/863e9214

33 MeToibl M JOCTHKEHUSI CEJIEKIIUH PACTEHUI 5 bu6moreka [IOK
M KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTtexHonorus kak oTpaciib Mpou3BOJICTBA 2 Bubamorexa [IOK

https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 4
11 KJIACC
Kouan4yecTBo yacos DJIeKTPOHHBbIE
Ne /m Tema ypoka Konrpoasusie | Ilpakruyeckue L
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:

1 DBOJIIOIMS U METOJIbI €€ U3yUEHUs 2 bubmorexa [IOK

https://m.edso0.ru/863ea20e

5 Hcropus pazButus npeacTaBieHuid 00 5 bubnuoreka [JOK
3BOJIIOLUA https://m.edso0.ru/863e9570

bu6mmoreka [JOK

3 Muipososmroms 2 https://m.edso00.ru/863e9cle
[Tomymsiust Kak dIeMeHTapHast equHUIA

4 BHJIA ¥ 3BorOIUK. JlabopaTtopHas paboTa 5 05 bubnmoreka [JOK
Ne 1 «CpaBHeHUE BUIOB 11O https://m.edso0.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHIOH



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
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https://m.edsoo.ru/863e9570
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5 JIBr>Kyiue cuiibl (3JIeMEHTapHBIC bubnuorexa [JOK
(baxTOpBI) BOIIOLUU https://m.edsoo.ru/863e9da4
. bub6mmoreka [{OK
6 EcrectBennsIit 0TOOp U ero Gpopmbl https://m.edsoo.ru/863e9edo
Pe3ynbTaTel 3BOIIOLMK:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHI000pa3oBanue. JlabopaTtopHas padora 05 bubmmoreka [JOK
No 2 «Onucanne npucrnocoOIeHHOCTH https://m.edsoo.ru/863e9fde
opraHu3ma M €€ OTHOCUTEIILHOTO
XapaxkTepa
8 Hamnpasnenus u mytu Makpo3BOJIIOIIT brbmmorexa [OK
https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONIAN
10 Uctopus xu3Hu HA 3eMIIe U METObI €€
M3y4YEHUS
1 ['unoTe3sl MPOUCX0XKACHUS KU3HUA HA bubnuoreka [IOK
3emie https://m.edsoo.ru/863ea5a6
12 Pa3BuTue xu3Hu Ha 3eMiie 10 3pam U bubnuoreka [JOK
repuoiam https://m.edsoo.ru/863ea6be
OcCHOBHBIE ATaIIbI BOJTIOIUU
PacCTUTENTHHOTO U KUBOTHOTO MUDA. Bu6morexa [IOK
13 [TpakTrueckas padorta Ne 1 «I/I3¥quI/Ie 0.5 https://m.edsoo.ru/863eaghe
HCKOIA€MBIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUICKIIHSIX)
CoBpemeHHast cucTeMa OpraHuYeCcKoro
14 Mipa bubmuoreka [JOK
https://m.edsoo.ru/863ea48e
KonTtponrHas padora Nel
bu6mmoreka [JOK
15 DBOIOIHS YeTIOBEeKa (aHTPOIOTEHE3) htts://m.edsoo.ru/863eac2c
16 JiBuoxkymue cuibl ((haKkTopshl) bubmuoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaJANH 3BOJIIOLNH YEIOBEKa



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
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Yenoseueckue packl ¥ IPUPOIHbIE

bubnuoreka [IOK

18 aZanTalnuy 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O000IICHHE 11O TEME
19 «BO3HUKHOBEHUE U Pa3BUTHE )KU3HU HA
3emiiey,
20 DKoJIOTHs KaK HayKa
21 Cpenpl 0OMTaHHS U KOJIOTUYECKHE bubnuorexa [JOK
(hakTopsl https://m.edsoo.ru/863eafec
AoGuoTtudeckue axkropsl. JlaboparopHas
pabota Ne 3. «Mopdosmoruueckue
29 0COOEHHOCTH PACTCHHM U3 Pa3HbIX MECT 05 bubnuotexa [JOK
obutanusy. JlabopaTopuas padota Ne 4. https://m.edsoo.ru/863eb10e
«BrusiHUE cBETa HAa POCT U Pa3BUTHE
YepEeHKOB KoJIeycay
bu6moreka [IOK
23 buotnieckie gakTopt https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKH
24 nonyssinud. [IpakTudeckas padora Ne 2 05
«[ToacU€T MIOTHOCTH MOMYJISUN pa3HBIX
BUJIOB PaCTCHUII»
bu6mmoreka [JOK
25 Coo01iecTBa OpraHu3MoB — OHOIIEHO3 htts://m.edso0.ru/863ebA46a
bubmuoreka [JOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI)
https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNN HYKOCUCTEMBI.
27 Dxojoruueckue nupamuasl. CBocTBa bubmorexa LIOK
https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
28 IIpupoanbie 3KOCHCTEMBI
AHTPOTIOTEHHBIE SKOCUCTEMBI.
29
KonTtponpHast padota Ne 2
30 buocdepa — rinobanbHas sKocucTeMa bubnuorexa [IOK

3emiau

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eaea2
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

31 3aKOHOMEPHOCTH CYILECTBOBAHUS 5 bubnuorexa [JOK
ouochepsl https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B buochepe 3emin 2

33 CocytiecTBoBaHUE MIPUPOIBI U 5 bubnuorexa [JOK
4eJI0Be4YeCTBa https://m.edsoo.ru/863ebale

34 PesepBHblit ypok. O600111€HNE TEMBI 1
«Coo011ecTBa 1 3KOJIOTHICCKUE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 2.5



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

buonorus: Obmas ouonorus. 10 knacc: ba3zossrii ypoBens: yueOnuk / B.1. Cubornasos, U.b. Aradonoga,
E.T. 3axapoBa. — M.: Jlpoda, 2019

buonorus: Obmas 6uonorus. 11 kmacc: bazosenii yposens: yueonuk / B.M. Cusornazos, U.b. Aradonosa,
E.T. 3axapoBa. — M.: Jlpoda, 2019

METOANYECKHUE MATEPHAJIBI 1JIA YUUTEJIA

1. «YuebHO — TpEeHUPOBOUHbIE MaTepHabl Ui MOAroToBKH yyamuxcs Kk EI'O». UnaTennexkt — uentp, 2008.

2. MyxamemkanoB U.P. «Tectsl, 3agaun, 6mumonpock»: 10 — 11 kmaccel. M.: BAKO, 2006-09-07

3. ILH. Epmaxkos, FO.B. llep6arsix. buonorus B Bompocax u otrBetax. — PoctoB u//l.: U3a-Bo Poct.yH-Ta,
1993. — 240c. 4. P.I'. 3asm u np. buonorus a1 aOUTYpUEHTOB: BOTPOCHI, OTBETHI, TECTHI, 33a9i. — MUHCK:
FOnunpecc, 2007. — 816c.

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Bupryanshas mkosia Kupunna u Medoaus. Ypoku 6uonoruu Kupumna u Medonus. O6mas 6uosnorus 10
- 11 xnacc;

2. http://www.virtulab.net

3. https://interneturok.ru/



https://www.google.com/url?q=http://www.virtulab.net&sa=D&ust=1604341088415000&usg=AOvVaw2B8B_kKHitSjKwa-VQnO1R
https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088415000&usg=AOvVaw3D5z3B_y8kk6sW8QvpIAjX

