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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMbl MO OHMOJOTHH TEOPETUYECKYIO OCHOBY JJISl ONpPEIEICHUs
NOAX0/0B K (OPMHUPOBAHMIO COJepkaHus YyuyeOHoro mnpenmera «buonorus» cocraBWIH:
koHuenryanbHbie nojoxkeHus ®PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJI€H, COIEp>KaHMsI,
pe3ynbTaToB 00ydyeHUs M TpeOOBaHHMM K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, IOJIOKEHHUS 00
O0IMMX LEISIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETrO
o0Omiero obpazoBanus B Poccuiickoit @eneparun, a Takxe MOJIOKEHUs 0 crennpuke ONOIOTHH,
e 3HAUECHHWU B TIO3HAHMM KUBOM MPHUPOABI M 0OECIEUEHHH CYIIECTBOBAHUS 4YEJIOBEUECKOTO
oOmectBa. CorjaacHO Ha3BaHHBIM IMOJOXKEHHSM, OINpPEAeTIeHbl OCHOBHBIE (DYHKIIMU MPOTpamMMBbl
no Ouonoruu u e€ CTpykTypa. Paboyas mporpaMMa OpHEHTHPOBAHA HA IIENIEBHIC MPUOPUTETHI,
chopmynupoBaHHbIe B (enepaabHoi paboueil mporpaMMe BOCIIMTAaHUS U B paboueil mporpamme
BocniuTanust MbOY «Cpenuss mkona NeS um. W.I1. Bonkay.

[Iporpamma no Gmosioruu 1aét MpencTaBlICHUE O LENsAX, 00 OOIIel cTpaTernu 00ydeHus,
BOCIIUTAHUS ¥ PAa3BUTUS OOYYarOMIMXCS CpeAcTBaMH Yy4deOHOro mnpeamera «buomorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpPY, paclpeieieHue o
paszenaM M TeMaM, PEeKOMEHJYeMYIO IOCIIeI0BAaTeIbHOCTh U3y4eHHUs y4eOHOro marepuana c
y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHMKH 00pa30BaTeIbLHOTO Mpollecca,
BO3PACTHBIX OCOOCHHOCTEH 00Y4arOLTIXCS.

B mnporpamme mo OuONOTMM TakKe YYHUTHIBAIOTCS TpPeOOBaHHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM M MpPEAMETHBIM pe3ylibTaTaM oO0ydeHuss B (OpPMHUPOBAHUU
OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBHOMN JEATEIbHOCTH/ydeOHBIX NEUCTBUN 00yUaAIONMUXCS 110
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHUsL.

B nporpamme no Ouonorun (10—11 kmaccel, 0a30BbIi ypOBEHb) peaa30BaH MPUHIIUII
IPEEeMCTBEHHOCTH B HW3Yy4eHMHM Ouonoruu, Onaromaps dYeMmy B Hell mIpocMaTpuBaercs
HAIpPaBJIEHHOCTh HA Pa3BUTHUE 3HAHUI, CBSI3aHHBIX C (OPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, DKOJOTHYECKOTO  MBIIUICHUS,
NpEeICTaBICHUNA O 370pOBOM oOOpa3e KHU3HH U OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupogHoit cpene. [losTomy Hapsay ¢ u3ydeHHEM OOIEOMOIOTHYECKUX TEOPHM, a TakkKe
3HAHUU O CTPOEHHH >KUBBIX CHCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX
IPOIIECCOB B TMPOrpaMMe MO OHOJOTMH YJAEIEHO BHHMMAHHUE MCIIOIB30BAHMIO IOJYYEHHBIX
3HAHWI B TIOBCETHEBHOM XKU3HU IJI PEIICHUS MPUKIAIHBIX 33724, B TOM YHCIe: MPOQUIaKTUKH
HACJIEICTBEHHBIX ~ 3a00JIeBaHUN  4YellOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHUS,
000CHOBaHHUS HKOJIOTHUYECKHU 11eJIeCO00pa3HOro MOBEJACHUS B OKpYXKaloIlel MpUpPOAHOIl cpele,
aHaJIM3a BIMSIHHUSI XO3SWCTBEHHOW NEATEIHHOCTH YENOBEKAa Ha COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAaHHUS K MPUKIATHONW HAMPABICHHOCTH y4eOHOTO
npenMera «buosorus» MpPOAUKTOBAHO HEOOXOIUMOCTHIO OOECIeUeHHs YCIOBUM ISl pelleHus
OJIHOM M3 aKTyalIbHbIX 33/1a4 MIKOJBHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpeanoaraet
¢dopmupoBaHrEe y O00yYalomUXCS CIOCOOHOCTH afaNnTUPOBAThCS K W3MEHEHHUAM TUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOI'O MUpA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BaxHoe Mecto. OnHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONMIMXCS TMPEJCTABICHUNH O HAYYHOW KapTUHE MUDa,
pacupsieT 1 0000IIaeT 3HAHHS O KUBOW MPUPOJE, €€ OTIMUYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3allMy M OHBOJIONHH, CO3MaéT YCIOBHUS [UIsl: TO3HAHUS 3aKOHOB JKUBOW MPUPOJIBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M Oe30macHOTO oOpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHHUS K KUBOI IPUPOJE U YETOBEKY.



bonbmioe 3HadeHwe OWONOrHsT HMMEET TakXkKe JJs pPELIeHUS BOCHUTATEIbHBIX U
Pa3BUBAIOIIMX 3a/1a4 CPEJAHEro obmero oOpa3oBanus, counanu3anuu odydaronmxcs. M3yuenue
6uosorun o0ecrieunBaeT yCIIOBUS TUIS ¢dopmupoBaHus MHTEJUICKTYaJIbHBIX,
KOMMYHHKAIIMOHHBIX U MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKON KYJIBTYPBHI, CIIOCOOCTBYET
UHTETpay OUOJOrMYeCKUX 3HAHUN C MPEICTaBICHUSIMH U3 APYTUX Y4YEOHBIX NPEAMETOB, B
YacTHOCTH, (PU3UKHU, XUMHH U reorpaduu. HazBaHHbIE OJ0XKEHUS O MPEAHA3HAYEHUN y4eOHOTO
npeamera «bUONOTHS» COCTaBUIM OCHOBY Ul OIPENENICHUS MOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COAEP KAHUSL, ITPEICTABICHHOIO B TPOrpaMMe 0 OHUOJIOTHH.

Ot60p conepxkanusi yueOHOTO npeamera «bruonorusy Ha 6a30BOM ypOBHE OCYIIECTBIEH C
NO3HULMN KYJIBTYpOCOOOPA3HOTO MOAX0/A, B COOTBETCTBHH C KOTOPHIM OOYyYaroIuecs: JOJKHBI
OCBOHUTH 3HAHMS M yMEHHs, 3HAUUMbIC Ui (OpMUPOBaHUS OOIIEH KyIbTYphl, ONpEACSIoNne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKAa B OKpYKaIOIEeH NPUPOJHOU cpee, BOCTpeOOBaHHbBIE B
MTOBCETHEBHOM JKM3HHU W MPAKTHYECKOW AesTenbHOCTH. Oco00€ MECTO B 3TOM CHCTEME 3HAHUN
3aHMMAIOT 3JIEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMHUPOBAHHSA
IPEACTABICHUM O COBPEMEHHOM €CTECTBECHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OPUEHTANMAIX JTUIHOCTH, CTIOCOOCTBYIOMINX TYMaHHU3AIIMN OMOJIOTHYECKOTO 00pa30BaHus.

CTpyKTypHpOBaHHE COJEp)KaHUS y4yeOHOro Marepuaja B IporpaMMe IO OHOJNOrHH
OCYILIECTBIICHO C Y4ETOM MPHOPUTETHOTO 3HAUYEHUS 3HAHUH 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
JKUBOU TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd U HBOJIOLUU. B COOTBETCTBUU C 3TUM B
CTpYKType ydeOHoro npeamera «buomnorus» BbIIEIEHBI CIEAYIOUINE COAep)KaTeIbHbIe JTUHUU:
«buonorus kak Hayka. MeToabl HaydHOTro Mo3HaHUs», «KieTka kak OHoNOruyeckas cucTemMay,
«OpranusMm Kak Ouosoruyeckas cucrtema», «Cucrtema u MHOrooOpasue OpraHmyeckoro MuUpay,
«OBOJIIOLINS )KUBOH MPUPOABI», « IKOCUCTEMBI U IPUCYILINE UM 3aKOHOMEPHOCTI».

Ilenp u3ydenust yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJaJICHHE
0o0y4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHU3alluu >KUBBIX CHCTEM
pa3HoOro paHra u MpuoOpeTeHne yMEHUI UCTONIb30BaTh ATH 3HAHUA JUIsI TPAMOTHBIX JIEHCTBUI B
OTHOIIECHUH OOBEKTOB KUBOI MPHUPOJIBI U PEIICHUS PAa3IHUHBIX )KU3HEHHBIX IPOOIIeM.

Joctuxenue nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
o0ecrieunBaeTcs pelieHrueM CIeAYyomuX 3a1ay:

OCBOCHHME OOYYaIOUIMMHCA CUCTEMbl 3HAHMA O OMOJIOTUYECKUX TEOPUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUJIAX, CIY)KAIIMX OCHOBOH It (hOpPMUpPOBAHHS
IPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOAaX HAay4YHOIO IO3HaHUS,
CTPOEHUH, MHOTOOOpa3sMy U OCOOEHHOCTSX MKHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alllu,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

¢dopmupoBaHre y 00yYaromuXcs MMO3HABATEIbHBIX, MHTEIJICKTYAJIBHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHalKu3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3TJISOB,
uaeH U MOIX00B K U3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIiy;

CTaHOBJIGHHE Y oOyd4aromuxcs oOmed KylnbTypbl, (YHKIHOHAJIHLHOW TPAMOTHOCTH,
pa3BUTHE YMEHHH OOBACHATH M OLICHUBATH SIBJICHUS OKPY)KAIOLIETO MHpa XKMBOH MPUPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJYYCHHBIX PU U3y4YEHUU OUOJIOTHH;

dbopmupoBaHre y OOYyJarOUUXCs YMEHHUW WIUTIOCTPUPOBATH 3HAYCHUE OWMOIOTHYECKUX
3HAaHUW B TPAKTUUYECKOM JAESITENIBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCMHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HAHMS YEIOBEKOM KHBOW MPHUPOJBI,
HE00X0IUMOCTH OEpeKHOT0 OTHOIIEHUS K Hel, COOMIOEHUS STUUECKUX HOPM MPHU NMPOBEICHUN
OMOJIOTMYECKUX UCCIICIOBAHUIA;



OCO3HAHHE LIEHHOCTH OMOJIOTUYECKUX 3HAHUM IS MOBBIIIEHUS YPOBHSI 3KOJOTHYECKOU
KYJIBTYPBI, Ul POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUM W YMEHUH B TOBCEJIHEBHOM >KM3HU JUIS OLEHKU
MOCJIC/ICTBHM CBOEHW NEATELHOCTH IO OTHOIICHHWIO K OKpYXKarolel cpene, coOOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJI0ICHNE Mep TPO(HIIaKTHKH 3a00IEBaHU.

B cucreme cpennero obmiero odpasoBanusi «buonorusy, usydaemasi Ha 6a30BOM ypOBHE,
SABISICTCS O0S3aTENbHBIM YYEOHBIM HPEIMETOM, BXOJAAIIMM B COCTaB IMPEIMETHOH 001acTi
«EcTecTBeHHO-HAyUYHBIE MTPEIMETHI.

Jnst m3ydennsi 6Mojaorud Ha 6a30BOM ypOBHE CPEIHETO O0IIero o0pa3oBaHUs OTBOJIUTCS
68 gacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).



COJEPXAHUE OBYUYEHUSA
10 KUIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYTUMU
€CTECTBCHHBIMU HayKaMH, (uiocopuei, 3TUKOW, ICTETUKOW W mpaBoM. Poibs Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CucTeMa OMOIOTHYECKUX HAYK.

MeTo/1bl TTO3HAHUS KUBOUM MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMKUCAHUE, U3MEpPEHUE,
KJaccuukanus, MOJIETMPOBaHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemoncTpanum:

[Moptpersr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

[Ipaktuueckass pabGotaNe 1. «lMcronb30BaHME pa3IUYHBIX METOJOB TMPH H3YYCHUH
OMONOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

JKuBbie cuctembl (OMOCHCTEMBI) KakK TMpeAMET u3ydeHHUs Ouonoruu. OTiIudme >KUBBIX
CUCTEM OT HEOPraHWYECKOU MPUPO/IBI.

CpoiictBa OumocucteM M HX pa3HooOpazue. YPOBHM OpraHM3alUd OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBBIM,  OpPraHW3MEHHBIM,  MOMYISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChEPHBI.

JdemoncTpaumu:Tabmumpsl U cxembl: «OCHOBHBIE TIPU3HAKH JKU3HU», «YPOBHH
OpraHU3aIy >KUBOU MPUPOJIBI».

Ob6opynoBanwue: moaens Monekynbsl JJHK.

Tema 3. XuMH4eCKHil COCTaB U CTPOCHHUE KJIETKH.

XAMHMYECKUH  COCTaB  KIETKHM.  XUMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MHUKpO3JeMeHThl. Bojia 1 MuHepalibHbIE BEILIECTBA.

OyHKUIMM BOJBI M MHUHEpAIbHBIX BelleCTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHumbIe
U 3aMEHHUMBIC AMHHOKUCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPBI OEIKOBOU
MOJIEKYJbI (TIepBUYHAs, BTOPWUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKUE
cBoiicTBa OenKkoB. bruonornyeckue GyHKIIMU OESIKOB.

®depmeHThI — OmoJornueckue kKaranuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyoctpatHas  crenuduuHocts. Kodepmentsl. Burtammubl.  Otiauuust  pepMeHTOB  OT
HEOPTraHWYECKHUX KaTaJlu3aTOpOB.

YrieBonbl: MOHOCaxapu bl (TJIFOKO3a, puO03a 1 Ie30KCHpu003a), Aucaxapuasl (caxaposa,
JAKTO3a) W ToJucaxapuibl (KpaxMmaj, TJIMKOTEH, Ie/UIIoo3a). buonorndyeckue GyHKIIHH
YIJIEBOJOB.

Jlunuasl:  TpUrauuepunasl, ¢ochonunuapl, crepouasl. [unpopunbHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynknuu aununoB. CpaBHEHUE YIIIEBOJOB, OEJIKOB U JUIHAOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuun JJHK. Crtpoenne um ¢ynkuum PHK. Bumst PHK. AT®: crpoenue u
byHKIHH.

[utosmoruss — Hayka o kjeTke. KinetouHas Tteopuss — mpuMep B3aMMOJACHCTBHUS HUIIEH U
¢dakToOB B HAYYHOM MO3HAHUHU. MeTOIbI H3y4eHUS KICTKH.



Knerka kak nenoctHas kwuBas cucreMa. OOmue Npu3HaKy KJIETOK: 3aMKHYTas Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, cucTeMa CHHTe3a Oerka.

Tumel KIETOK: JyKapuoTH4ecKas U mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHUS
MpoKapruoTUUECKON KieTku. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKON KIICTKH.
OCHOBHBIE OTJINYUS PACTUTEIHHON, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIHKC, WX (DYHKIHH.
[Ina3maruueckas memOpana, e€ cBoicTBa W (QyHKuuu. LluToruiasma u e€ OpraHoMAbL.
OnnomemOpannbie opranouibl kietku: DI1C, ammapar ['omsmxu, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOWAbl KJIETKH: MHUTOXOHJpUH, IUIacTUAbl. [IpoucxokaeHue MUTOXOHAPUM W IUJIaCTHA.
Bune mnactua. HememOpaHnHbie OpraHOUIBI KIIETKH: PUOOCOMBI, KIIETOYHBIHN IEHTP, [IEHTPHOJIH,
PECHUYKH, KTyTUKU. DYHKIIUN OpraHOUIOB KJIETKU. BKiltoueHus.

Snpo — perynaropHsiid 1ieHTp KieTku. CTpoeHue sapa: saepHas 000JI09Ka, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

Hemoncrpauuu:Iloprpersr: A. JleBenryk, P. I'yk, T. llIBanu, M. Ulneiinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnipenesieHne XUMHYECKHX JJIEMEHTOB B  HEXKHUBOW MPUPOAE»,
«PacrnpenenieHe XUMAYECKUX JIIEMEHTOB B )KUBOU MIPUPOAE.

Tabmuner u cxembl: «[lepuomudeckas TabmUIa XUMHYECKHX SJIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne MoieKyibl 6enka», «CTpoeHne GpepMeHTa,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monexkynsl ATO», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KIeTKn», «CTpOoeHHEe pacTUTENIbHOU KIeTKW», «CTpoeHue
MPOKAPUOTUUYECKON KIETKNY, «CTPOCHHE siIpa KIETKNY, «Y TIEBOABDY, «JIUMuabI».

OO6opynoBaHue: CBETOBOW MHMKPOCKOIN, O0OpYyIOBaHUE JISI MPOBEACHHUS HAOIIOICHUIA,
U3MEpPEHUi, SKCIEPUMEHTOB, MUKPOIpPENapaTbl PacTUTENbHBIX, )KUBOTHBIX U OaKTepUaNbHBIX
KJIETOK.

JlabopaTopHble U IpakTHYeCKHe padoThI:

JlaGopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTUYECKON aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTaaasbl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHHE CTPOCHHS KIETOK pPACTEHHH, >XMBOTHBIX W
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U X OMUCAHHEY.

Tema 4. ’KuznenesareJLHOCTDL KJIETKH.

OOMeH BemiecTB, WIM MeTabonu3M. AccuMmmisanus —(TUIaCTHYECKUW  OOMEeH) |
JTUCCUMUIIALIUSA (SHEPreTUYeCKHii 0OMeH) — JIBe CTOPOHBI €AMHOTO TMpolecca MeTabonusma. Poib
3aKOHOB COXPaHEHHMSI BEIIECTB ¥ SHEPTUU B TOHUMAaHUU MeTaboIm3Ma.

Tunber oOMena BemecTB: aBTOTpOGHBIN U reTepoTpodHbii. Pons depmMeHTOB B 00MEeHE
BEILECTB U MIPEBPAILICHUHN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas Haszbl (orocuHTe3a. Peakuuu ¢doTocuHTE3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3A IS KU3HU Ha 3emiie. BiusiHue ycinoBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAUYCHHWE XEMOCHHTE3a /IS KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KjeTke. PacmieruieHue  BEIIECTB,  BBIACICHHE U
aKKyMYJINPOBAaHME SHEPTUU B KJIETKe. DTalbl 3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buapl. KucinopogHoe oOkHCIeHHWE, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dochopmmupoBanre. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.



Peakimun marpuuHoro cuHTe3a. ['enermueckas wuHpopmarusa u JHK. Peammzamms
reHeTH4ecKoi nHpopManu B KieTke. ['eHeTHuecKuil Ko M ero CBOWCTBA. TpPaHCKPHUILIUA —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasanuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Heknerounsie Qopmbl xku3Hu — BHpYCHL. Mcropuss oTkpeitus BupycoB (/1. U.
NBanoBckwif). OcoOOEHHOCTH CTPOCHHUS M )KHU3HEHHOTO IHKJIAa BUPYcOB. bakreprodaru. bonesau
pacTeHwid, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBACMbIC BHpycaMu. Bupyc nMMmyHoneunTa yenoBeka
(BUY) — Boszoymurens CIIMJla. OOpartHas TpaHCKpPHUIIIUSA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

Jdemoncrpanum:Iloprpersr: H. K. Konbuos, JI. 1. Banosckuii, K. A. Tumupszes.

Tabmumet u cxembl: «Tumbl  muTaHus», «Mertabonu3amy»,  «MHUTOXOHIPUSY,
«OHepreTnueckuit oomMen», «Xmopormiact», «Dorocuntesy, «Ctpoenne JIHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenka», «[eHernueckmii kom», «Bupycsm,
«bakrepnodarn», «Ctpoenne wu xu3HeHHbId 1MKn Bupyca CIIMa, Oakrepuodaray,
«Pemmukanusa JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenne JIHK u tpanckpumims», «buocunres
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHEe M MHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WM >KU3HEHHBIM LUK Kietku. MuTepdaza m mwuros. Ilporecchl,
nporekatomue B uHTepdase. Permmukamus — peaknus marpudydoro cunre3a JJHK. Crtpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuOTHUIl. J[MIUIOWTHBIM W TarUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuasl. LluTonornueckne OCHOBBI Pa3MHOXKEHHS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenune wierkn — muto3. Cramum murtosa. [lpomecchl, mpoucxopsume Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrM4ecKuii CMBICII MUTO3A.

[IporpamMmmupyemasi rubens KISTKH — allonTo3.

@opMBI  pa3MHOKCHHSI OpPraHM3MOB: Oecroyioe W TMoJIoBoe. Buabl  Oecronoro
Pa3MHOXXEHHUS: JIeJIeHHE HaJlBOe€, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIINH.

[TonmoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOI0ro.

Meiio3. Craguum meito3a. Ilpoueccel, mpoucxomsdiue Ha craausx Mmenosa. [loBenenue
XxpomocoM B Meiio3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYE€HHUE MEH03a.

l'amerorenes — mporiecc 00pa3oBaHMsI MOJIOBBIX KIIETOK y KUBOTHBIX. [10JIOBBIE JKEIe3bl:
CEMECHHHUKU U sSUYHUKH. OOpa3oBaHHE W PAa3BUTHE TOJOBBIX KIETOK — ramer (CIepMaTo30u,
SUIEKIIETKa) — CclepMaToreHe3 W oBoreHe3. (OCOOEHHOCTHM CTPOCHHS SUIEKICTOK |
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NunuBunyanbHOe pa3BuTHE (OHTOTEHE3). DMOpPHOHANbHOE pa3BuTHE (dPMOpHOTEHE3).
Oranbl 3MOPHOHATHHOTO PA3BUTHUSI Y IO3BOHOYHBIX JKHUBOTHBIX: JAPOOJICHHE, TacTPYISLUs,
opranoretes. [loctamOproHanbHOEe pa3BuTHE. THIBI MOCTAIMOPHOHATIBLHOTO PAa3BUTHS: MPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenuil. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTA/IUU
pa3BUTHA.

JdemoncTpauuu:Tabmumpl 1 cxembl: «DOpMBI pa3MHOKEHHUS OPTaHU3MOBY», «J[BoitHOE
OIUIOJOTBOPEHHUE Y IIBETKOBBIX PACTCHUI», «BeretaTuBHOE pa3MHOXKEHHUE PACTEHUN», «/lenenue



KJIETKH OakTepuit», «CTpOeHHE IMOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI», «KieTouHbIN
uukiy, «Pemnmukamusa AHK», «Mwuroszy», «Meito3», «lIpsimoe u Hemnmpsmoe pa3BUTHER,
«"aMeTorene3 y MIIEKOMMUTAIOLIUX U Y€I0BEeKa», «OCHOBHbBIE CTAUU OHTOI'CHE3AY.

OO6opynoBaHue: MHKPOCKOM, MHUKpompenapathl «CrepMaTo30ubl MIICKOIMUTAIONIETOY,
«Slinexyerka MieKonmuTawmero», «KapuokuHes B KJIETKax KOpeIIKa JyKa», MarHUTHAas
Mo ieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTtopnas pabora Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnass pabora Ne 4. «V3yueHue CTPOEHHUS IOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

IIpenmMer u 3amaum reHeTUKU. Mcropus pa3BUTHUS TEHETUKH. Poiib LHUTOJNOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKIIag poCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeTonbl TEeHETUKH (THOPHIOJOTMYECKUH, I[MTOTCHETUYECKUH, MOJICKYISIPHO-
reHetTudeckuii). OCHOBHBIC TEHETUUYECKHE TTOHATHA. | eHeThueckasl CHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HAacle[AOBaHUs  MPU3HAKOB, ycTaHoBileHHble [. Mennenem.
MoHorubpuaHoe ckpelmuBaHue. 3aKoH eInH0-00pa3ust rTHOPHUIOB MepBOro nokosieHus. [Ipasuio
JOMUHUPOBAHUA. 3aKOH paclleruieHus nOpu3HakoB. ['mmore3a uyucToThl ramer. l[lomHoe wu
HETOJHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpeniMBaHWE. 3aKOH HE3aBHCHMOTO  HACIEAOBaHUS  MPH3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPUIHOTO CKpEIIMBAHUS. AHAIU3HUPYIOIIEE CKpEIIMBAHHE.
Hcrnonp30BaHne aHATM3UPYIOMIETO CKPEIIUBAHUS IS ONPEICIICHUS TEHOTHIIA OCOOH.

CueruieHHOe HacnefoBaHue Tmpu3HakoB. PaGora T. Moprana 1o CICTUICHHOMY
HacJe10BaHUI0 TeHoB. HapylieHue clienienus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKre KapThl.

I'enernka mosia. XpoMOCOMHOE OINpEEICHHUE 0Ja. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHble W reTeporameTHble OpraHu3Mbl. HacnemoBaHue NpU3HAKOB, CUEIUIEHHBIX C
TIOJIOM.

N3menunBocTh. Buibl M13MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleACTBeHHas1. Poib cpenbl
B HEHACIEJCTBEHHONW HW3MEHYHMBOCTH. XAapaKTEPUCTHKA MOJU(PUKAIMOHHOW HW3MEHYMBOCTH.
Bapuanuonssiii psig u BapuandoHHas kpuBas. Hopma peakuun npuszHaka. KojqnuecTBeHHbIE U
KaueCTBEHHbBIC TPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOIUPUKANIMOHHONW N3MEHYMBOCTH.

HacnencTBeHHas, Wik T€HOTUIIMYECKAs, U3MECHYMBOCTh. KOMOMHATHBHAS U3MCHUYHBOCTD.
Meiio3 W TOJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTarmoHHas
W3MeHYMBOCTh. Kiaccudukanus myTtanuii: reHHbIE, XpPOMOCOMHBIC, T€eHOMHBIE. YacTtoTa W
NPUYMHBI MyTaluii. MyTareHHnbie (akTopbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACIIEICTBEHHOU
u3meHuuBocty H. 1. BaBuioga.

BuesinepHas HacieACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wenoBeka. Kapuwotun wyenoBeka. OCHOBHBIE METOAbI T€HETHUKH YEJIOBEKA:
TeHEAIOTUYECKUH, OJIM3HENOBBIM, IUTOTCHETHUYECKUN, OMOXUMHUYECKUH, MOJIEKYISIPHO-
reHetuyeckuii. COBPEMEHHOE ONpeleJIeHue TEeHOTUIA: TOJTHOT€HOMHOECEKBEHUPOBAHMUE,
TEHOTHUIUpPOBaHKWE, B ToM uucie ¢ nomomipio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YeJIOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HW C  HACJICACTBEHHOM  MPEApacIionoKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTHdeckne W TeHepaTUBHbIE MyTanud. CTBOJOBBIC KIETKH.



[TpuHIMIIBI 310pOBOTO 00pa3a >KU3HHU, NUArHOCTUKH, MPO(PUIAKTUKU U JIEYCHHUS] T€HETHUYECKUX
Oone3Held. MeaMKO-TeHEeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEAMIMHCKOM TEHETHKH B
NPEIOTBPALICHUN U JICYEHUHN TeHETUYECKUX 3a00JIeBaHMI YeTIOBEKa.

JdemoncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. M. BaBuios.

Tabmuubl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 LUTOTCHETHYECKask OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro LUTOTCHETHYECKasT OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpeuBanuey, «lluTomornyeckne OCHOBBI AUTHOPUIHOTO CKpELIMBAHUI,
«Merno3y, «B3anmMoneiCcTBUE alIeNIbHBIX T'€HOBY, «l'€eHeTuuecKrne KapThl PaCTEHUM, )KUBOTHBIX
U uelnoBeka», «l'eHeTuka mojay», «3aKOHOMEPHOCTH HACIEAOBaHUS, CLEIJIEHHOIO C IOJIOM»,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Bumpl wusMeHunBoctu», «MonudukanmoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gaxtopay, «l'eHeTHKa Trpynn KpoBu», «MyTalllioHHas
MU3MEHUYUBOCTbY.

Ob6opynoBanue: MoaenU-anIUIMKauuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/lurnbpuanoe ckpemuBanue», «llepekpéct XpoMocom», MHKPOCKOI H
Mukpornpenapar «JIpozodumray (Hopma, mytanuu GOopMbl KpPbUIHEB U OKPACKH Tena), repbapuit
«I"opox moceBHOW».

JlabopaTopHble U NpaKkTHYecKHe padoThI:

JlaGopaTtopnast pabora Ne 5. «M3y4ueHue pe3yabTaTOB MOHOTHOPUIHOTO M JUTHOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(HUIIBI HA TOTOBBIX MUKPOIpENapaTaxy.

JlaGopatopHast pabota Ne 6. «/3yyeHne MOIUPHUKAITMOHHON U3MEHYHBOCTH, TOCTPOCHHE
BAapUALMOHHOTO Psi1a U BAPUALIMOHHON KPUBOI».

Jlabopatopnass pabora No 7. «AHamu3 wMyTanmwii y Apo30riibl Ha TOTOBBIX
MUKpOIpenaparax.

[IpaxTuueckas padora Ne 2. «CocTaBlieHUE U aHATTU3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cesekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U mpouecc. 3apoKICHHUE CEIEKINU U ToMecTukamus. Yuenue H. M.
BaBunoBa 0 wLeHTpax NPOUCXOXKIEHUS M MHOrooOpaszusi KyIbTypHbIX pacTeHui. LleHTpsl
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, TOpOAA, LITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMUA. MacCOBBI MU WHAMBHUIAYAIbHbBIM OTOOpPHI B CEJIEKLIUU
pactenuii U KUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopoacTBEHHOE CKpeluIMBaHUE — UHOPUAMHT.
Uucrtas oswHuA. CkpenuBaHWe YHCTBHIX JUHUA. ['ereposuc, wim rubpuaHas cuia.
Heponcreennoe ckpemmBanue — ayrOpunuHr. OtnanéHHas ruOpuam3anmus U e€  yCrexw.
HckyccTBEHHBIM MyTareHe3 M IOJYyYEHHE IOJUIIONAOB. JIOCTHMXKEHHUS CEIEKLMHM DPACTCHMH,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MNPOU3BOJACTBA. ['€HHAs HMHXKEHEpHUsA. OTalbl CO3IAHUS
pexombunantHoi JIHK u TtpancrenHeix opranu3moB. Kierounas umxenepus. Kietounble
KYJIbTYpbl. MUKpPOKJIOHaJIbHOE Pa3MHOKeHUE pacTeHuil. KiloHMpoBaHUe BBICOKONIPOIYKTUBHBIX
CEIbCKOXO03SMCTBEHHBIX OPraHU3MOB. OKOJOTUYECKHE M JTHYecKue mpobiembl. MO —
FeHETUYECKH MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

Jemoncrpauuu:Iloprpersi: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmupel u cxeMmbl: kKapra «LleHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenuit», «llopoabl TOMaIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHU», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonaus», «OOBEKTHI



ouorexHosorun», «Kierounele KylbTypbl U KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TEPEHOC
T€HOB, XpPOMOCOM.

Ob6opynoBaHue: MYJISDKH TUIOAOB U KOPHEIJIOZOB TUKUX (OPM U KYJIBTYpHBIX COPTOB
pacrenui, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

OKCKypcusi«OCHOBHBIE METOJAbl U JIOCTHKEHHUSI CEJIEKLIMH PACTEHHM M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIHMIO, IJIEMEHHYIO ()epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIUTUYHOE
X035HCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA MIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[Ipennoceliku BO3HUKHOBEHMSI IBOJIIOLIMOHHONW TEOPHUM. OBOJIIOLIMOHHAs TEOpUs U €€
MecTO B OHojoruu. BiusHue 3BOIIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CeugerenbcrBa »Bonmonuu. [lameoHTomornyeckue: MOCIENOBATENbHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJOTMYECKON JIETOMHUCH, Nepexoanbie Gpopmbl. buoreorpapuueckne: cxoncTBO
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHEe: CXOJACTBA U Pa3Iu4Msi SMOPHOHOB Pa3HBIX BHUJOB TO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, PYAMMEHTapHbIE OpTraHbI,
aTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACIEJACTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomouronHass Teopusi Y. [apBuna. IIpennocbuiki BO3HMKHOBEHMS JIapBUHHU3MA.
JBuokyiye Ccwibl ABOMIONMM  BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MIpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUMBOCTh, OOphba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus 3ostonun (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.

MukposBontonus. [lonynanus kak eIMHALIA BUIA U SBOJIOLUN.

JBmwxynme cuibl ((hakTophl) BOJIOLMU BUAOB B Mpupojae. MyTallMOHHBIN mpolecc U
KOMOWHATUBHAs HM3MEHYUBOCTh. [lomynsiuoHHBIE BOJHBI M JApeiid reHoB. Wzomauus wu
MUTPALIHS.

EcrecTBennbiii oTOOp — Hamparisitonuii (aktop sBomonun. DopmMbBl €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boouuu. [IpumMepsl nmpucnocodaeHuit
y opranuzmoB. ApoMop(h 035l ¥ UIM0-aJaNTalluH.

Bun wu Bumoo6pazoBanme. Kputepum Buma. OcHOBHble (GOpMBI BHI000pa30BAHMS:
reorpagpuuecKkoe, IKOJI0rHUECKOE.

MaxkposBosrorusi. PopMbl 3BONIOLMH: (puieTUYecKas, AWBEPreHTHAs, KOHBEPTrEeHTHas,
napasuienbHasi. HeoOpaTuMoCTh 3BOMTIOIHH.

[IponcxoxkaeHne  OT  HECHEUMAIM3MPOBAHHBIX  HpeakoB.  IIporpeccupyromas
crnenyanan3anus. A,Z[aHTI/IBHaH paguanus.
JdemMoncTpanuu:

[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exkkens, @. Mromiep, A. H. CeBepios.

Tabmuubt u cxembl: «Pa3BuUTHE OpraHM4eckoro wmupa Ha 3emiey», «3apoabIlu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «®DopMbl OOprOBI 32 CYyIIECTBOBAHHEY,
«EctectBeHHbIii  0TOOp», «MHOrooOpasue COpTOB pacTeHuit», «MHoroodpasue Mmopos
KUBOTHBIX», «[Tonmynsauum, «MyTtanunoHHas M3MEHYUBOCTbHY, «ApoMOp(O3bD»,
«Unnoananrtaruuy, «OO0mas aereHepamnus», «JIBumkymme cuibl 3Bomtoiuny, «Kapra-cxema



Mmapmpyta myremectBus Y. JlapBuna», «boppba 3a cymiectBoBaHue», «lIpucmocobieHHOCTh
OpranusMoBy, «l eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPackH, Ha0Op IJI0J0B U
ceMsiH, KosuteKkuus «[IpuMepsl 3alUTHBIX MPUCTIOCOOIEHUN Y KUBOTHBIX», MOJIeNb «OCHOBHbBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJelb «CTpOEHHE TOJIOBHOIO MO3Ta MO3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KoJuleKiuss «DOpMBI COXPAaHHOCTH HCKOMAEMbBIX
JKUBOTHBIX U PACTCHMI», MoJenb amuivkanus «llepexkpéct XpoMocom», BIIayKHBIE IIperapaTsl
«Pa3Butue Hacekomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlposoduna» (HOpMa,
MyTaruu GOpMBbI KPBUTHEB M OKPACKH TeEa).

JlabopaTopHble U NpakTHYecKHe padoThI:

JlaGopartopHas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlaGopaTopnass pabora Ne 2. «OmnmcaHue TPUCITOCOOJICHHOCTH OpraHm3Ma u eé
OTHOCHUTEIIBHOTO XapaKTeEPa».

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE )KHU3HU Ha 3emJie.

JloHayuHbIE IPEICTaBICHUS O 3apOXKACHUM >KU3HU. HayuHble runore3sl BO3SHUKHOBEHHS
JKU3HU Ha 3emJyie: abWoreHe3 W IMaHcmepMus. XUMHYECKas HBONIONUA. AOHOTCHHBIA CHUHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIBHOE  IOATBEPKICHUE
XUMHUYECKOW 3Boronu. HadanpHble sTanel Ouonornueckoit sBomonmn. [ unoresa PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYp M BO3HUKHOBEHHUE MPOTOKIETKU. [IepBhie KIETKU U HX
3BoIOLHsL. DOPMUPOBAHNE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PazButne xu3HM Ha 3emsie 1o Hpam W nepuoaam. Karapxel. Apxeickas u
npoTtepo3oiickas 3pbl. Ilameo3oiickas 3pa u e€ mNepUOIbl: KEMOPHICKUH, OpPIOBUKCKHIA,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKU.

Me3so3olickas 3pa u €€ nepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa U €€ nepro/ibl: MajleOreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M Te0JIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUHU
pPaCTUTENBFHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHd W KUBOTHBIX. l[losiBreHue,
pacuBeT U BBIMUPAHUE IPYIIT )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak oTpa)keHue 3BOoUNNA. OCHOBHBIE CUCTEMATHYECKHE
CPYIIIIbI OPraHU3MOB.

OBonironusl yenoBeka. AHTpPONOJIOrMs Kak Hayka. Pa3BuTue npencTaBleHMH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl n3yueHus: antponorenes3a. CxoAcTBa U pazinyus 4eI0BeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIIOBEKA.

Huwxymme cunbl  (pakTopel) aHTpomorenesa. HaciencTBeHHas WM3MEHYHUBOCTh H
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPyla, MBIIICHHE,
peysb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJOMUTEKH, UEnOBEK yMENbIH,
UYenosek mnpsamoxoxsammii, YemoBek HeaHaepTanbckui, YenoBek pasymsbld. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAHHUS, 00JaCTh pacHpoCTpaHeHUsi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckne packl. OCHOBHBIC OONBINHME pachl: €BpOIECOUHAs (€Bpa3uiickas), HETPO-
aBcTpasionjiHasi  (dKBaTOpHajbHas), MOHTOJOWAHAA  (a3MaTCKO-aMepuKaHcKas). YepTsl
OpUCIOCOOJICHHOCTH TPEACTABUTENCH UEeNOBEYECKUX pac K YCJIOBHUSM CYLIECTBOBAHHUSL.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.

JdemoncTpanum:

[optpetsr: @. Penu, JI. ITactep, A. M. Onapun, C. Musnnep, I'. FOpu, Y. lapBus.



Tabmuupl u cxembl: «Bo3HukHOBeHHEe COJIHEUHON CHUCTEMBI», «Pa3BUTHE OPraHMYEeCcKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kietka», «[IpokapuoTudeckas KIETKa»,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXOJOK
MPEIKOB COBPEMEHHOIO 4YeNoBeKa», «J/lpeBHeimme moan», «/peBHue moan», «llepsbie
COBpPEMEHHBIE JII0IN», «UeloBeuecKue pachi.

Oo6opynoBanue: wmynsiku —«lIporcxoxaeHue dYemoBeka» (OIOCTBI  aBCTPAJIONHTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIECNKU WIM U300paKeHHs] KAMEHHBIX OpyIuil
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousa, ckpediia), TeoXpOoHOJIOTHYECKass Ta0JnIIa,
KoJuteKus «©opMbl COXPAaHHOCTH MCKOIMAEMBIX )KMBOTHBIX U PACTECHUI.

JlabopaTopHble U NpaKkTHYecKHe padoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHue MCKkomaeMbIX OCTATKOB PacCTCHUHN M KMBOTHBIX B
KOJUTEKLIHSX .

DKCKypcusi «IBOJNIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WIIH
KpaeBeAUECKU My3eil).

Tema 3. Opranusmbl 4 OKpY KaloLIasi cpejaa.

OKoJorusi Kak Hayka. 3aJadyd W pas3ielibl AKOJOrMU. METOoJbl 3KOJIOTHYECKUX
UCCIeI0BAHUI. DKOJOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKaA.

Cpenpl  oOuTaHMS ~ OpPraHM3MOB:  BOJHAs, HA3eMHO-BO3IyIIHAs,  IMOYBEHHAs,
BHYTpHUOpPraHU3MEHHasl.

Oxonornueckue (akropsl. Kimaccudukamuss sxomornueckux (HakTopoB: aOHOTHYECKHUE,
OMOTHUYECKUE U aHTPOIOreHHbIC. J[elicTBHE HKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AOuotnueckue  (akTOphl:  CBET, TEMIIeparypa, BIAKHOCTb. DOTONMEPHUOAN3M.
[TpucniocoOnenust OpraHu3MoB K JeCTBHIO a0NOTHYECKUX (PaKTOpoB. buosornyeckue puTMsl.

buotnueckne  ¢dakTopel. Buumbl  OMOTHYECKHMX  B3aWMOJICHCTBUN:  KOHKYPEHITHUS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koomnepaius, MyTyain3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpaau3M. 3HaueHHEe OHOTHYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOMyIsiuu. OCHOBHBIE IIOKa3aTead TOMYJISALNU:
YUCJIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUTpauusd. JuHamuka
YUCJICHHOCTH MOMYJIALNHN U €€ peryssius.

demoncrpaumu: [loprpetsr: A. I'ym6oasaT, K. @. Pynwe, 3. ['ekkens.

Tabmumpl u cxemsl: kapta «[Ipupogubie 308 3eMuny, «Cpeasl 0OMTaHUS OPTraHU3MOBY,
«Doronepuoauzmy, «llonmymsuuy», «3aKOHOMEPHOCTH POCTAa YHUCICHHOCTH MOMYJSLUU
uHy30pun-Typenbkn», «lIumessie nenmy.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHUI U3 pa3HBIX MECT
0o0UTaHUSD.

Jlaboparopras pabota Ne 4. «BiusiHUE CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJISALUA Pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo0mecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJIOBas,
pOCTpaHCTBEHHas, Tpouueckas (mumieBas). Bunbl-nromuHanTel. CBsi3M B OHOIIEHO3E.

DKOJIOTHYECKHEe cUcTeMbl (d9KocucteMbl). [loHsiTHE 00 SKOCHCTeMEe W OHOTEOIEeHO3E.
OYHKINOHAIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, pEAYIEHTHI.
KpyroBopoT BemiecTB W MOTOK SHEPrUU B OIKOcUcCTeMe. Tpodudeckue (MHUIIEBBIC) YPOBHH



skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE TMOKa3aTeld HKOCHUCTEMBI: OuoMacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpPaMHUAbL: MPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBoiicTBa
IKOCHCTEM: YCTOMYMBOCTD, CAMOPETYJIALNs, pa3BuTue. CyKieccus.

[IpupoaHbie HSKOCHCTEMBI. DKOCHUCTEMBI 03€p M PEK. IDKOCUCTEMA XBOWHOIO WM
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOTeHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buomoruueckoe u
XO035ICTBEHHOE 3HAaUYEHHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroumBoCcTH dKocucTeM. CoxpaHeHHEe OHMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['paHuiisl, coctaB u CTpyKTypa OHOCHEpHI.
XKusoe BemectBo u ero QpyHkuuu. OcoOeHHOCTH OHOc(hepbl Kak TI00aTbHOW IKOCHUCTEMBI.
JlunamMuueckoe paBHOBecHEe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB W OMOTr€OXMMHUUYECKHE ITMKIJIBI 3JEMEHTOB (yTiepojia, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emau. AHTpONOreHHbIE U3MeHeHus B Ouocdepe. ['mobdanbHbIe
9KOJIOTUUYECKHE MPOOIJICMBI.

CocymecTBoBaHue NpUpoOIbl U yenoBedecTBa. CoxpaHneHne OuopazHooOpas3usi Kak OCHOBA
ycroitunBocTu Onochepsl. OcHOBA PallMOHATIBHOIO YIPABICHUS MPUPOJHBIMHE pecypcaMH U UX
ucronb3oBaHue. JloCTHKeHHsI OMOJIOTUN M OXpaHa MPUPO/IBL.

JdemoncTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxemsbl: «[lumiessie nenuy», «bUOIEHO3: cocTaB U CTPYKTypay, «IIpupoaHbie
coobmiectBa», «llemn mnuranusy, «OKoMOrMUeckas nupamuga», «buochepa u uenoBeK»,
«JKocucTteMa IMIMUPOKOJIMCTBEHHOTO Jieca», «IDKOCHUCTEMAa XBOWHOTO Jeca», «buoleHo3
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTEeHHbIE BO3JEUCTBUS Ha IPUPOIYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHenmas
coctasisirolas ouocheps», «PakTopsl Aerpaganuu mouBy», «I[lapHukoBbIil 3¢ dexTy, «PakTophl
paauoaKkTUBHOTO 3arpsizHeHus ouochepri», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN 3kpaH Ouochepb», «KpyroBopor yriepoma B Ouocheper,
«KpyroBopoT a3ota B mpupoae».

ObopynoBanue: MO/IEb-aNIIINKALUS «Tunnynsle OMOIICHO3BI», rep6apmii
«PactutenpHbie  cooOmecTBay, Kouiekuuu — «buoneHo3y», «BpeauTennm — BakHEHIIHMX
CEJIbCKOXO3SHUCTBEHHBIX  KYJIBTYpP», TepOapuul W KOJUIEKIUM PACTeHUH U  IKUBOTHBIX,
IPUHAUIEKALINE K Pa3HbIM SKOJIOIMYECKUM rpynnam ogHoro suaa, Kpacnas kaura Poccuiickoit
Ddeneparun, n300pakeHUs] OXPaHSIEMbIX BUI0B PACTEHUH U KUBOTHBIX.



TUDIAHUPYEMBIE PE3VYJIbTATBEI OCBOEHUS ITPOI'PAMMEI 110 BUOJIOTUU HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycranaBimuBarOTCs TpeOOBaHUS K pPeE3yslbTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOrpaMM CPETHEro 00IIero 00pa3oBaHus: THYHOCTHBIM, METANIPEIMETHBIM U
MPEAMETHBIM.

JIMUHOCTHBLIE PE3YJIBTATHBI

B cTpykType NHMYHOCTHBIX pe3yabTaTOB OCBOEHHUs IMpenMera «buonorus» BblIeIeHBI
CICMYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYAIOIMIMMHCS  POCCHMCKON  I'pakIaHCKOM
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CaMOOINPEIETICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHWIO OWOJIOTWHU, LEJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOexAeHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M UCTOPHMYECKHX TPAJAULUN pa3BUTUA
OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYHIUMU  CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HaJIMYhe OSKOJIOTHYECKOTO MPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTh 1I€JIU ¥ CTPOUTD KU3HEHHBIE TIIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHMs mHpeamera «buonorus» mocTuraioTcs B €AUHCTBE
y4eOHOM W BOCIHTATEIHHON AEATEILHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCUHCKHMHU
COIIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JTYXOBHO-HPABCTBEHHBIMU LIECHHOCTAMHM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH UM HOPMaMHu MOBEACHUSI M CHOCOOCTBYIOT MpoLleccaM CaMOIIO3HAHUA,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHS, PAa3BUTHUS BHYTPEHHEH MO3UIUU JHUYHOCTH, MATPHUOTU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TPyJa U CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBOXCHHS, OEPEeKHOTr0  OTHOIICHHWS K  KyJAbTYpHOMY  HACIEIUI0O H  TPAJAUIHSIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoe U OKPYKarolien cpee.

JInuHOCTHBIE Pe3y/IbTaThl OCBOCHHS Y4eOHOro mnpeamera «buonorusy IOIKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTALMM, TO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOrOo  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JESATEJBHOCTH B MPOIECCE pean3alliii OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN N€ATEIbHOCTH, B TOM YKCJIE B YaCTH:

1)rpaaanckoro BOCHMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0yYaromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIIHMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KCHHE 3aKOHA H
MIPaBOMNOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH NI€ATEIbHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TO3MIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HH U OOBICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU yOEXKICHUSIMHU, KyIbTYPHBIMH LIEHHOCTSIMA U COLIMATbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS YUCOHBIX,
MO3HABATENIbHBIX W UCCIENIOBATEIbCKUX 3a/lay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB NP 00CYXJAEHUU CITIOPHBIX BOMPOCOB OMOIOTUYECKOTO COAEPIKAHMUS,;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOI 1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTHh POCCUNUCKON IPaKIaHCKOW MICHTHYHOCTH, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, NPOIIOE U HACTOALLIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 M NaMATHUKAM MPUPOABL,
JOCTH>KEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE
OMOJIOTUY, TOHUMAaHMS 3HAYCeHUsI OMOJIOTUU B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO OOIIECTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OIIEHMBATh CHTYAllMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyIIero;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pOIUTENSM, CO3JAaHUIO CEMbH Ha OCHOBE
OCO3HAHHOT'O NMPHUHATHS LICHHOCTEN CEMEMHOMN XU3HU B COOTBETCTBMM C TPAAULMSAMH HapoOAOB
Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS:

JCTETHUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3JECHCTBUS KUBOW IMPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCTBA TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMS  KYJBTYPbl 310POBbS H
IMOLMOHAIBLHOTO 0JIArONOJyYusi:

MOHUMaHWE W pealin3alus 3J0pOBOro M 0e30MmacHoro oopasa XKU3HU (310pOBOE MUTAHUE,
coOIofieHre TUTUEHUYECKUX MPaBUI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perynsipHass (U3UYECKas aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PH3UUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/y, OCO3HAHHUE [IEHHOCTH MacTepCTBa, TPY10JII00ue;

TOTOBHOCTb K aKTUBHOM J€ATEIHHOCTH TEXHOJIOTMYECKON M COLIMANIbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATb H  CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JIeSATEIbHOCTB;

MHTEpEC K pa3inuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIN BBIOOp OymyIiei nmpodeccuu U peaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
JKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHUSA:



9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPHUPOJE KaK MCTOUHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIECTBOBAHHS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCTH MCTOJB30BaTh MPUOOpPETACMbIE TIPU W3YYCHUH OUOJIOTUU 3HAHUS U YMEHUs
IpHU PEIIeHUH TPOOJEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHHEM (COONIOICHNE
IpaBUJI MOBENECHHS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUJOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEINPHUATUE NCUCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU Cpexe,
YMEHHE MPOTHO3UPOBATH HEOIArONMPUSATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEANPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAIATH UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHNS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTUYECKOW HAaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLHUAIBHOW IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOM MPAKTUKW, OCHOBAHHOTO Ha JUAJIOTE KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYITYPHOM MUDE;

COBEPILICHCTBOBAHUE A3BIKOBOM M YNTATEIBCKON KYJIbTYpPbI KaK CPEICTBA B3AMMOICHCTBHS
MEXAY JIOJIbMH U TIO3HAHUSI MUDA;

NOHMMaHue cnenuduku OMOJIOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MUpEe Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOullecTBa, B IMO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH H pelIeHnH MpoOieM COXpaHEHHUsI TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH IS COBPEMEHHOW ITMBUIIM3AINH: 00ECIICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemarb pecypcHble MpoOieMbl pa3BUTUS YEJIOBEUECTBA, MIOUCKA MyTe BBHIXOJa U3 TNI00aIbHBIX
IKOJIOTHUYECKUX TPOOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATIEHOMY
HCIIOJIb30BAaHUIO MTPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJOTHYECKMX 3HAHWUU B LIEJSAX TOBBIIMICHUS OO0IIen
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00yYaroumxcs, opMUpyeMOr TpU U3y4eHUH OHOJIOTUHY;

MOHUMAHHE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS [Js aHaiu3a W OOBSCHEHUS SIBICHUMN
OKPYXKAIOIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JelaTh OO0OCHOBaHHBIE
3aKJTFOYCHHUS HA OCHOBE HAyYHBIX (DAKTOB W MMEIOMIMXCS JAHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OHOJOTHYECKHE 3HAHUS MJi pelICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAY4YHOU JEeATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOCKTHYIO U
MCCJIEI0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUH 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTSMH.



METAINPEIMETHBIE PE3YJIBTATDI

MetanpeameTHble pe3ylbTaThl OCBOEHHUsI ydeOHOro mpeamera «bHoiorus» BKIIOYAIOT:
3HaYyuMble A (OPMHUPOBAHMS MHMPOBO33PEHHS] OOYYAIOIIMXCA  MEXKIUCIHUIUIMHAPHBIC
(MeXnpeIMeTHbIC) OOIIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIONB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, Hay4dHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOIEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCAJIbHBIC
yueOHbIe JeiCcTBUS (MO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE
dbopmupoBaHre (QPYHKIMOHATHHONH T'PAMOTHOCTH U COIIMAILHON KOMIETCHIIMUA OO0YYaroIIMXC,
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCalbHble ydeOHbIe ACHCTBHS B IO3HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MertarnpeMeTHbIE pPe3yJIbTaThl OCBOSHHS MPOTrPaMMBbl cpelHero oOIiero odpa3oBaHus
JOJIKHBI OTPAXKATh:

OBiageHne YHHBepPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1)0a3oBble JIOTHYECKHUE JeiicCTBUS:

CaMOCTOSITENLHO (POPMYIMpPOBAaTh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHM 3HAHUN TPUEMBI JIOTMYECKOTO MBIIIJICHUS (aHanu3a,
CHHTE3a, CpaBHEHMA, KiIacCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHSTHH (BBIICIATH UX XapaKTEPHbBIE MPU3HAKHN, YCTAHABIMBATH CBS3H C IPYTHUMHU MTOHATHSIMH ),

ONpeAeNaTh LEeIN AeATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD PE3yJbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHS ISl OObSACHEHHS (AaKTOB U SIBICHUN KHUBOM
IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUs (MHIYKTUBHBIC, JCNYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pacCMaTpUBAEMBIX SIBICHUSIX, (OPMYyIUPOBATH
BBIBOJIbI U 3aKJIIOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JJIsl MPEJICTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOILICHUHA B M3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMI Pa3HOro poa,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH PELICHUs MPOOIeMbl ¢ YIETOM aHajIN3a UMEIOIINXCS MaTepUaIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESTEIHHOCTb, OICHUBATH COOTBETCTBUE DE3YJIbTATOB LEJISIM,
OLICHUBATh PUCKU MOCJIEACTBUN JeSATENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH PabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYalbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2)0a30Bble HCCJIe0BaTEIbCKUE eHCTBHS:

BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESITeTbHOCTH, HaBbIKAMU
paspeuieHus npoOieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pEUICHUS TPAKTUIECKUX 331a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHNUS;

UCIIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTH IO MOJIyYEHHUIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAllNY, PEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYyalUsX, B TOM YHCJE MpU
CO3JIaHUH YUEOHBIX M COIIMATIBHBIX IPOCKTOB;



(GbopMHpOBaTh HAYYHBIA THIT MBIIUICHUS, BIaETh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7adud B 0Opa30BaTENbHOW NEATEIHHOCTH U
KU3HEHHBIX CUTYaIlUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalM3HpOBAaTh 3ajady, BBIIBUTATh
TUNOTe3y €€ pelleHHs, HAaXOIUTh apryMEHTHI sl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHAJTM3UPOBATh TMIOJNIYYCHHBIE B XOJE pEIICHHS 3aJa4yd Pe3yJbTaThl, KPUTHYCCKU
OILICHUBATh UX OCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABIICHHBIN MOUCK MEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
po)eCCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHWA B I[O3HABATEIBHYI0 M  IPAKTHYECKYIO  00JacTh
KU3ZHEJEATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTATh HOBBIC HJCH, NpEUIaraTh OPUTHHAIBHBIC TOJIXOABI M PEUICHUS, CTaBHUTh
npoOJIeMBI U 33]1a4H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nHgopManmeii:

OPUEHTHPOBATHCS B PA3UYHBIX MCTOYHMKAX HH(OpMAIuM (TeKcTe y4eOHOro mocoowms,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOIOTHYECKUX CIIOBapsIX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHaNM3UpPOBaTh HHGOPMAIMIO PA3JIMYHBIX BHJIOB U (GopM
MPEJICTABICHUS], KPUTUIECKH OIEHUBAThH €€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTH;

dbopMynTUpoBaTh 3ampoChl U MPHUMEHSTH Pa3UYHbIE METOABl MPH IMOUCKEe U OTOOpe
Ouosornueckoi HHpOpMaIuK, HeOOXOUMOM JIJIs1 BEITIOJTHEHHS YIEOHBIX 3a]1a4;

nproOpeTaTh ONBIT HCIOJIB30BAaHHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OpMYy NPEACTaBICHUS OHOIOrMYECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCTIOJIb30BaTh HAYYHBIN S3BIK B KAueCTBE CPEICTBa MPH padoTe ¢ OMOIOrHYecKOn
uH(popMaliel: MPUMEHITh XUMUYECKUE, (PU3MUECKUE U MaTeMaTUYEeCKHE 3HAKH W CHMBOJIBL,
dbopmynel, abOpeBUATypy, HOMEHKJIATYPY, HCIOIh30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS W 3alUTHl WHGpoOpMamu, HWHOOPMAITMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBj1aeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

1)o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCEX cepax )KM3HH, aKTUBHO y4acTBOBATh B JTHAIIOTE
WIH JUCKYCCHU TIO CYIIECTBY 00CYXIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATH
CYXKICHHS OTHOCHUTEIILHO BBHITIONHEHHUS TMpeajaraeMoil 3ajJadd, YYHTHIBATH WHTEPECHl U
COTJIACOBAHHOCTh TIO3HMIIMH IPYTUX YYaCTHUKOB TUAJIOTA HITH TUCKYCCHUH);

pacro3HaBaTh HeBepOalbHBIC CpEICTBA OOIMICHHS, MOHUMATh 3HAYCHHUE COIMAJIHHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(JIMKTHBIX CUTYAIHd, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMH CIIOCOOaMH OOIIEHUS W B3aMMOJCHCTBHS, TTOHUMATh HAMEPEHUS
NPYTUX JOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (popme
(bopMyITUPOBATH CBOM BO3PAKECHUS;



pa3BEPHYTO M JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHHsS C HCIOJB30BAHHUEM SI3BIKOBBIX
CPEICTB.

2)coBMecTHAS 1eATEJIbHOCTD:

NOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHOW pabOTHI IpU
perieHun OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBAaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIITOBBIX
¢dbopM B3aMOAEUCTBUS NPH peIICHUH YyueOHOH 3a1aun;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIaHMU30BBIBATH M KOOPIWHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, PACHPENCISTh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJAJA U KaXJOr0 Y4aCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
110 Pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBBIE IPOEKTHI, OLICHMBATh WIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETUYECKOE IIOBEICHHE B pPa3IUYHBIX CUTyalusXx,
IPOSIBJIATH TBOPYECTBO U BOOOPAXKEHHE, ObITh HHUIIMATUBHBIM.

OBnageHne yHMBePCAJTbHBIMH PeryJsiTHBHBIMY 1efiCTBUAMM:

1)camoopranusanus:

UCIO/Ib30BaTh OMOJOrMYECKHE 3HAaHUS [UId BBIABICHHS NpoOJIeM U HUX pELIEHHS B
KU3HEHHBIX U YYEOHBIX CUTYalMsIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU 1IE€JI€BBIE U CMBICIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKAaX IO OTHOLIEHUIO K JXMBOW INPUPOAE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPYXKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBJIATh IO3HABATEIIbHYIO JESITEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3aJadyd B O0Opa30BaTENbHON JAESITETHLHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATh IUIAaH PELICHUsI IPOOIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMKi y4eOHOTo ITpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATH (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBINA U KYJIbTYPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsM, BHOCHTHb KOPPEKTHUBBI B JESATCIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN
U MBICJIIUTENIBHBIX MIPOLECCOB, UX PE3Y/IbTaTOB U OCHOBAHUI, HCIIOJIb30BaTh MPUEMBI pedIeKCUH
JUIsl OLIEHKU CUTYalluH, BBIOOPA BEPHOT'O PELLCHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

3)npuHsiTue cedst U APyrux:

IIPUHUMATh ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;



MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIINOKU;
pa3BHBATh CIIOCOOHOCTH MOHMUMATh MUP C MTO3UIUH IPYTOr0 YEJIOBEKA.
HNPEAMETHBIE PE3YJIbTATDI

IIpenmeTHbie pe3ynbTaThl ocBoeHHMs mporpaMMmbl COO 1o Owonornn Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue i yaeOHoro npenmera «buosiorus» HaydHble 3HaHHS, YMEHUSI U CIIOCOOBI
JEHCTBUII 10 OCBOEHMIO, MHTEpIpeTalldd U IpeoOpa3oBaHUIO 3HAHMH, BUABI JAEATEIBHOCTH IIO
MOJY4YE€HUIO HOBOI'O 3HAHUS U NPUMEHEHMIO 3HAHMH B PA3IUUHBIX y4eOHBIX CUTyallUsiX, a TaKXke B
peaNbHBIX KU3HEHHBIX CHUTYalMAX, CBA3aHHBIX ¢ OWonorueil. B mporpamme npeaMeTHble pe3yibTaThl
NpeACTaBIEHBI TI0 rojaM 00yYeHHSI.

[IpenmeTHble pe3ynbTaThl OCBOCHUSI yueOHoro mpeamera «buomorus» ¢ 10 knacce NOMKHBI
OTpakaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCTe M pOJM OWOJNOTMM B CHCTEME HAyYHOTO 3HAHHA
€CTEeCTBEHHBIX HayK, B (OpPMUpPOBAHMHU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MUpa U HAYYHOTO
MHUPOBO33PEHUS, O BKJAAE POCCHMCKHX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHWH,
(yHKIMOHATBHOM TPAMOTHOCTH UYeJIOBEKA ISl pelICHHS KU3HEHHBIX 3a71ay;

YMEHHE pAacKphIBaTh COJEpKaHWE OHOJIOTMYECKMX TEPMHUHOB W IOHATHH: JKW3HB, KIIETKA,
opranu3M, merabonu3Mm (0oOMeH BelleCTB W MpPEBpAlleHWE HHEPrUH), TOMeocTa3 (caMoperyisius),
YpOBHEBasi OpraHU3alys >KUBBIX CHCTEM, CaMOBOCIIPOM3BEACHHUE (PEMpOAyKIHs), HACIEeICTBEHHOCTD,
MU3MEHYHBOCTbD, POCT U Pa3BUTHE;

YMEHHUE u3JlaraTh OMOJIOrHYeCKHe TEOPUH (KJIECTOUHAs, XpPOMOCOMHAs, MyTallMOHHAS, [IEHTpaJIbHAs
JorMa MOJEKyIsApHOi Ouonoruu), 3axonsl (I. Mengens, T. Moprana, H. . BaBunoBa) u yuenus (o
LHEHTpPax MHOrooOpa3us W TPOUCXOXKICHUS KyIabTypHbIX pacteHuii H. W. Basuiosa), ompenensatsb
TpaHUIbl UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yYMEHHUE BJIaJeTh METOJaMH HayYyHOTO MO3HAHWS B OWMOJOTHH: HAOMIOACHUE U ONMHCAHHUE JKUBBIX
CHCTEM, NpOIECCOB M SBICHUH, OpraHu3alusi W TPOBEACHUE OHOJIOTHUECKOr0 3IKCIIEPUMEHTA,
BBIIBIDKCHUE THIIOTE3bl, BBIABJICHUE 3aBHCHMOCTH MEXIY HCCIEIyeMBIMH BEITHUYMHAMH, OOBSCHEHHUE
MOJYYEHHBIX PE3yJbTaTOB, MCIOIb30BAHHBIX HAYYHBIX IMOHSATHHA, TEOPHH M 3aKOHOB, yMEHHE JeiaTh
BBIBO/IbI HA OCHOBAaHHH TIOJIyYCHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIIEJATh CYLIECTBEHHbIE IIPU3HAKU BHPYCOB, KIETOK IIPOKAPHOT U 3IyKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BELIECTB U
NpPEBpalleHns] 3HEPrUM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOIO M DSHEPreTHYECKoro oOMeHa,
XEMOCHHTE3a, MUT03a, MeH03a, OIUIOIOTBOPEHHS, PA3MHOXKEHHUSI, MHAUBUIYAIBHOIO PA3BUTHUS OpraHu3Ma
(oHTOTCHE3);

YMEHHUE IPUMEHATh HOTy4YE€HHbIE 3HAaHUA [T OOBsCHEHUS] OMOJIOTHUECKUX MIPOLIECCOB M SBICHUH,
JUI TIPUHATHUS IPAKTUYECKUX PEIICHUI B IMOBCEIHEBHOM JKM3HHU C 1IeJbI0 oOecredeHus: 0e301acHOCTH
CBOETO 3JI0POBbS M 30POBbS OKPYXAIOLIUX JIOAEH, COOMIOAECHUS HOPM TIPaMOTHOIO IIOBEIEHHS B
OKpy)XaroIied TPUPOAHOH cpene, TOHUMAaHHE HEOOXOAMMOCTH HWCIOJB30BAaHHUS  JOCTH)KCHHU
COBPEMEHHOH OMOJIOTHH M OMOTEXHOIOTUI U1 PAllMOHAIBHOTO IIPUPOJOIIOIB30BAHMS;

YMEHHUE pellaTh 3JIeMEHTApHbIE T'EHETHUYECKHE 3aayd Ha MOHO- M JUTHOPHIIHOE CKpEIUBaHME,
CLETIJICHHOE HAacJeIOBaHUE, COCTABISTH CXEMbl MOHOTMOPHUIHOTO CKPELIMBAHUS UIS HPEACKa3aHUs
HacJIeI0OBaHUS PU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIONHATH JIA0OPATOPHBIE M MpPaKTUYEeCKue paboThl, COONIOIATh MpaBmia Ipu padoTte ¢
y49eOHBIM U TA00OPATOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKHM OLEHMBATh W HHTEPHPETUPOBaTh HH(pOpManuioo OHOJIOrHYECKOTO
COJepKaHusl, BKIIOYAIOIIYIO IICEBAOHAYYHBIC 3HAHUS U3 PA3IMUYHBIX MCTOYHHUKOB (CpEeICTBa MacCOBOM
MHQOPMaLNK, HAYYHO-IIONMYJISIPHBIE MaTepHalibl), 3TUUYECKUE ACIEKThl COBPEMEHHBIX HCCIECJOBAHUH B
OHOJIOTHH, MEIUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NMMChbMEHHBIC U YCTHBIC COOOIICHHMsI, 0000IIas OUOJIOTHIYESCKYIO
UHQOPMAIUIO U3 HECKOJIBKHX HCTOYHUKOB, IPAMOTHO MCIIOJIb30BATh MOHSITUHHEIN anmapar OHOJOTHH.



[IpenmeTHbie pe3ynbTaThl OCBOeHHMsA ydeOHOro npeamera «buomnorus» ¢ 11 knacce NOMKHEI
OTpakaTh:

c(OpMHPOBAHHOCTh 3HAHMH O MeCTe€ M pOJM OWOJOTMM B CHCTEME HAyYHOTO 3HAHHA
€CTEeCTBEHHBIX HayK, B (OPMUpPOBAHMHN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MUPa U HAYYHOTO
MHUPOBO33pPEHUS, O BKJIAAE POCCHUCKHX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHWH,
(yHKIMOHATBHOM TPAMOTHOCTH UY€JIOBEKA ISl PEIICHHS KU3HEHHBIX 3a1ay;

YMEHHUE pAacKpbIBaTh COACp)KaHHE OHOJIOTMYECKHX TEPMHUHOB M TIOHATHUH: BUA, TOMYJISLUS,
reHO(OH, SBOJIONMS, IBMXKYIIHE CHIBL ((haKTOPBI) 3BOJIIOLWH, MPHUCIOCOOICHHOCTh OPTraHM3MOB,
BUI000pa30BaHue, SKOIOTHIECKUE (HaKTOPbI, SKOCHCTEMA, TPOAYLIEHTHI, KOHCYMEHTHI, PEIyLEHTHI, LIeTH
MUTaHMS, YKOJIOTHYECKas MMpaMujia, OuoreoneHo3, ouochepa;

YMEHHUE u3JaraTb OHOJIOTMUECKHe Teopuu (PBoronMoHHAas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHsl IBOJIOLMH), 3aKOHBl M 3aKOHOMEPHOCTH (3apojsimieBoro cxoactsa K. M. bapa, uepemoBanus
TJIaBHBIX HampasieHuid u myted sBomroru A. H. CeseprioBa, yuenus o 6uocepe B. WM. Bepnanckoro),
OTIPENIENIATH TPAHULIBI UX IPUMEHHMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIaJeTh METOJaMH Hay4yHOTO MO3HAHUS B OWMOJOTMH: HAOMIOACHUE U OMHCAHHUE JKUBBIX
CHCTEM, NpOLECCOB M SBICHUM, OpraHu3alusi W TPOBEACHUE OHOJIOTHUECKOr0 OJKCIIEPUMEHTA,
BBIIBI)KCHUE THIIOTE3bl, BBIABICHUE 3aBHCHMOCTH MEXIY HCCIEIyeMBIMH BEITUUYMHAMHU, OOBSCHEHHUE
MOJYYEeHHBIX PE3yJbTaTOB, MCIOIb30BAHHBIX HAYYHBIX IMOHSATHHA, TEOPHH M 3aKOHOB, yMEHHE JejiaTh
BBIBOJIBI HA OCHOBAHHMH TIOJTyUYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIJICNIATh CYLIECTBEHHBIE MPU3HAKUW CTPOCHUS OHOJOTMYECKHX OOBEKTOB: BHJOB,
TIOTTYJIANNN, TPOTYIIEHTOB, KOHCYMEHTOB, PEIyIEHTOB, OMOTEOIEHO30B M JKOCHUCTEM, OCOOEHHOCTH
MPOIECCOB:  HACIENCTBEHHONM  HM3MEHYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHA00Opa3oBaHHA,
MIPHUCIIOCOOIEHHOCTH OPTaHW3MOB, JEWUCTBUS OKOJIIOTHYECKHX (DaKTOPOB Ha OPTaHM3MEI, TepeHoca
BEIIECTB W IOTOKA DHEPIHMH B DJKOCHCTEMaX, aHTPONMOTEHHBIX HW3MEHEHHH B JKOCHCTEMaX CBOEH
MECTHOCTH, KpyTOBOPOTA BEIIECTB 1 OMOTEOXMMHYECKUX IUKIIOB B OHocepe;

yYMEHHE MPUMEHSTH TOJTY4YeHHbIE 3HAHUS JUII OOBSICHEHUS! OMOJIOTHYECKUX TPOIIECCOB U SABIICHUH,
JUTSL TIPUHATHS MPAKTUYECKUX PEIICHWH B MMOBCETHEBHOW XU3HHU C IENBI0 OOecreueHusl 0e30macHOCTH
CBOETO 3/IOPOBBSI W 3J0POBbS OKPYKAIOMINX IFOJEH, COONIONEHUS HOPM TPaMOTHOTO TIOBEICHHS B
OKpy)Xarole TPUPOAHON cpene, TOHUMaHHE HEOOXOAMMOCTH HWCIOJIB30BAaHUS  JOCTH)KCHHU
COBPEMEHHOW OMONIOTHH AJISl PalliOHATIFHOTO IPUPOJIOIIOIE30BaAHUS;

YMEHHE pelaTh dJeMEeHTapHbIe OMOJIOTHYECKHE 3a]auH, COCTABIIATH CXEMBI MIEPEHOCA BEIIECTB U
SHEPTHH B SKOCHCcTeMax (I[eTH TUTAHNSA);

YMEHHE BBITIONHATH JIA0OPATOPHBIE M MpPaKTUYEeCKe paboThl, COONIONaTh MpaBwia Ipu padoTe ¢
y49e0HBIM U TA00PATOPHBIM 000PYIOBaHUEM;

YyMEHHE KPUTHYECKH OIICHMBATh ¥ WHTEPIPETUPOBATh HHOOPMAINUIO0 OHOIOTHYECKOTO
COZIeprKaHusl, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3 PAa3IMYHBIX MCTOYHUKOB (CpElICTBA MAacCOBOU
WHGOpPMAINK, HAYYHO-TIOMyJISPHBIE MaTepHallbl), paccMaTpuBaTh TJIOOATBHBIE JKOJOTHYECKHE
MPOOIIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH TIO OTHOIIIEHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO3/IaBaTh COOCTBEHHBIE NMMCHMEHHBIE W YCTHBIE COOOIIEHMs], 0000IIas ONOIOTHIECKYIO
I/IH(I)OpMaHI/IIO N3 HCCKOJIbKMX NCTOYHUKOB, I'PAMOTHO HUCII0JIb30BaTh MMOHSATHHHBIN arrapar 6I/IOHOI‘I/II/I.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHue pa3iesioB U TeM Komuriecreo acon
wn HpOTPAMMbI Beero KoHTpOoJILHBI IpakTHyeckue DiiekTpoHHbIe (HHPPOBHIE)
€ padoTsI padoThI o0pa3oBaTeibHbIE pecypchl
bu6mmoreka [JOK
! bronoris kak Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKviBBIE CHCTEMBI M UX OpPTaHU3aIIH 1 bubmorexa LOK
https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUH COCTAaB U CTPOCHHUE KIETKU 8 1 bubamoreta LIOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
4 HH3HEAICATENEHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3mHOXeHHE 1 MTHOUBUAYAIBHOE pa3BUTHE 5 1 Bbu6mmoreka LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M N3MEHYHUBOCTD 2 15 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnunorexa [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 PeszepBHOE Bpems 1 bubmmorexa OK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 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

HaunmenoBaHue pa3aejioB U TEM

KoanuecTBo yacoB

DyekTpoHHBIE (LU (PPOBBIE)

Ne n/m KonTpoabHbl IIpakTnyeckue
NporpaMMsl Bcero o0pa3oBaTeJIbHBIE PeCYypPChI
e padoThI padoThI
1 DBOIOIIMOHHAS OUOJIOTHUSA 9 1 buGmmorera OK
H https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEHHE 1 Pa3BUTHE KU3HH Ha 9 0.5 bubmuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Oprauns o aromast cpeza 5 1 buGmorexa [OK
PTAHHZMBI H OKPYIAIOIIA Cpet https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U DKOJIOTHYECKHE CUCTEMBI 9 bubmmorexa [OK
B https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2
C3EPBHOC BpEMS https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

INOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosmuecTBo yacos
Ne JlaTa
Koutpoasb uieKTpOHHbIe( HU(pPOBbIE )
n/  Tema ypoka Bce IpakTnuec H3Y4YeH
HbIE o0pa3oBaTe/bHbIE PeCypChl
I ro KHe padoTpl | M4
padoTsI
Bbu6nmuoreka [JOK
buosnorus B cucreMe Hayk 1 https://m.edsoo.ru/863e6122https://m.edsoo.r
u/863e632a
MeTo/1bl TO3HAHUS KUBOM
npupobl. [Ipaktuyeckas pabora Ne
II:d/II)leOJIBB(I))BaHHe asnanszIx 1 0.5 bubmmorexa [OK
P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUHU
OHOJOTHYECKIX 0OBEKTOB
buonornueckue cucrempl, IPOLECCHI 1 bubanorexka HOK
U UX U3y4YEHUE https://m.edsoo.ru/863¢6564
XUMUYECKUH cocTaB KiIeTku. Bona | bubmuorexa [JOK
W MUHEPAIBHBIE COIIA https://m.edsoo.ru/863e674¢
Bbu6nmuoreka [JOK
b .C 0 1
CIKH. -OCTAB H CTPOCHHE DEIIOB https://m.edso0o.ru/863e6b72
depMeHTHI — OHMOJOTHYECKHE
karanuzaTtopsl. JIa6.padora No 1
«3yyeHune KaTaauTU4eCcKOn 1 0.5 buommorexa LIOK
v ' https://m.eds00.ru/863e6b72
aKTUBHOCTH ()epMEHTOB (Ha
npUMepe aMIJIa3bl WIIA KaTaaas3bl)»
bu6mmoreka [IOK
VYrnesonsl. JI 1
TICBOARL. IR https://m.eds00.ru/863e¢6870
HyxknennoBeie kucinotel. AT® 1 bubmuorexa [JOK



https://m.edsoo.ru/863e6122
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
https://m.edsoo.ru/863e6870

https://m.eds00.ru/863e6d5¢

I/ICTOpI/ISI U MCTOABI U3YYCHUA

Bbu6nuoreka [JOK

BUPYCBI

? kietku. Knertounasteopust https://m.edso0.ru/863e6e88
10 Knetka kak 1iegocTHas KuBast
cucrema
CTpoeHue 3yKapuoTHYECKOM
kieTku. JIab.padora No 2
«M3y4yeHne cTpoeHus KIETOK bubmuorexa [JOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru
OakTepuii oI MUKPOCKOIIOM Ha /863e716¢
TOTOBBIX MUKpOIIpEnapaTax u ux
OTMCAaHUE»
Bbu6nmuoreka [JOK
12 OOMEHBEIIECTBUIINMETA00JIN3M hitps://m.cdsoo.ru/863¢766¢
Bbu6nuoreka [JOK
13 Porocumres. XemocuHTes https://m.eds00.ru/863¢7¢98
. bubmuorexa [JOK
14 Juepremiieckuiiodmen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN 1TUKIT KIETKH. Jlenenne
KJIeTKH. MuTo3. JIa6.padota Ne 3
15 «Hao0mronenne MI/ITOSI;. B KJIETKaX 0.5 buGnnorexa LIOK
https://m.edso0.ru/863¢7dc4
KOHYHKA KOpENIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 Buocunres 6enka. Peakius Bbu6nuoreka [JOK
MAaTPUYHOT'O CUHTE3a https://m.edsoo.ru/863e796¢
17 Tpaucnsus — OuocuHTe30eTKa E;:g;;fg;ggg@ﬁ%e
13 HexknerounsiehopMbDKU3HN — bubmmoreka [IOK

https://m.edsoo.ru/863e¢7540



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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
https://m.edsoo.ru/863e7540

Bbu6nmuoreka [JOK

19 DOopMBIPa3MHOKEHUSIOPTAHU3MOB https://m.edsoo.ru/863e81b6https://m.edsoo.r
u/863e831¢
Bbu6nuoreka [JOK
20 Meti
enos https://m.edsoo.ru/863¢7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kietok. OmnonorBopenue. Jlao.
21 aborta Ne 4 «M3ydeHue cTpoeHUs 0.5 bubmorexa [IOK
p B v P ' https://m.edsoo.ru/863e81b6
MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenapaTax»
2 WNHauBuayanbHOEpa3BUTUEOPTaHU3 bubmmoreka [IOK
MOB https://m.edsoo.ru/863e¢8436
2 ['eneTrika — Hayka o bubanorexka HOK
HACJICACTBEHHOCTHU U U3MEHUYHUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEAOBaHUS
24 NpH3HAKOB. MoHOrHOpUIHOE bubmorexa HOK
p ’ pHA https://m.edso00.ru/863e¢8878
CKpEITUBaHNE
UTHOpUIHOE CKpEIINBAHUE. 3aKOH
25 fesaBHI::Hi[qoro HSEDJ'II: OBaHHUS bubmorexa HOK
4 https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHO€E HacleIOBaHUE
npu3HakoB. JIab. pabora Ne 5
«M3yuenue pe3ynbLTaToB
26 MOHZ?I/I(S I/IpHOZO u 0.5 bubmorexa [IOK
pua ' https://m.eds00.ru/863e8c60
JTUTHOPUTHOTOCKPEIITUBAHUS Y
Jp030(UIIBI HA TOTOBBIX
MHUKpOIIpenapaTax»
7 I'eneruka nmoma. HacimenoBanme Bbu6nmuoreka [JOK

IMPU3HAKOB, CICIVICHHBIX C ITOJIOM

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



https://m.edsoo.ru/863e81b6
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
https://m.edsoo.ru/863e8c60

N3menuuBocts. HeHacaencTBeHnas
M3MEHYHBOCTH. JIab.paboTa Ne 6.

)3 N3yyeHneMoanpuKamoOHHONU3MEH | 0.5 bubmmoreka [JOK
YUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUEBAPUAIIMOHHOTOPSIA U
BAPUALIMOHHONKPHUBOIN»

HacnencrBeHHas N3MEHUYHUBOCTb.

79 Jlab. pabota Ne 7. «Ananu3 | 0.5 bubmmoreka [JOK
MyTaluui y Jpo30(uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»

Bbu6nuoreka [JOK

30 Fenernia sesoneka ! https://m.eds00.ru/863¢8d78
O0001IeHME 110 TEME

31 «HacnencrseHHOCTE U 1
W3MEHYMBOCTH OPTaHU3MOB)

Bbu6nmuoreka [JOK

32 (Cenexuus kak Hayka i npouece ! https://m.edso0.1ru/863¢9214

13 MeToap! 1 TOCTHIKEHHS CEJIEKITNHI | Bbu6nuoreka [JOK
pacTeHui 1 )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTrexHonoruaKkakoTpacIbpou3Bo 1 bubanorexa HOK
JCTBa https://m.edso0.ru/863e€9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPOT'PAMME



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 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
Ne Tema ypoka Konrpoabnsie  IIpakruueckue Aara (uinposic)
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoTsI padoThI
pecypcebl
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 bubmmorexa [OK
https://m.edsoo.ru/863ea20e
) Uctopus pa3BuTus npeacTaBieHUun 1 bu6nuoreka [IOK
00 3BOJIIOLHH https://m.eds00.1ru/863e9570
bu6mmoreka [IOK
3 Muipososmiowss ! https://m.edsoo.ru/863e9¢cle
[Tomynsius Kak 1eMeHTapHast
4 eIMHNLA BUAA U dBoJrormu. J1ao. 1 0.5 bu6mmoreka [IOK
pabota Ne 1 «CpaBHeHUE BUIOB 110 https://m.eds00.ru/863¢99c6
MOP(}OIOTHIECKOMY KPUTEPHIO)
5 JIBrKymme cuitbl (37eMEeHTapHBIC 1 bubmmoreka [JOK
(haKTOpBI) IBOITIOLIUN https://m.edsoo.ru/863e¢9da4
. bubmoreka [JOK
6 EcrecTBenHnsbIit 0TOOp 1 €ro GopMbI 1 hitps-//m.cdsoo.rw/863¢9ed0
Pe3ynprarel aBoIIOIMNU:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BUJ000pazoBanue. JIab. padora No 2 1 0.5 bubnmoreka [JOK
«Omnucanue TpUCIoCOOJICHHOCTH ’ https://m.edsoo.ru/863e9fde
opraHu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
2 Hamnpasnenus u nytu 1 bubnmoreka [JOK
MAaKpO3BOJIOLUA https://m.edso0.ru/863e9cle
9 HeobpaTumocTs 3BOIIOINN 1



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

Ucropus xu3Hu Ha 3emiie U METObI

10 "

e u3yueHus

1 I'unoTe3sl NPOUCXOKACHUS KU3HU bu6nuorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xu3HM Ha 3eMie 1o apam bubnmoreka [JOK
Y [IepUoJaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ITaIlbI BOJIOIUN
PACTUTENBLHOTO U )KUBOTHOTO MUDA.

13 [TpakTuueckast padorta Ne 1 0.5 bubmmoreka [JOK
«/3yueHne UCKOMaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTEKLIHSX»

14 CoBpeMeHHas cuctema bubnmoreka [JOK
OPraHUYECKOTO MHUpPa https://m.edsoo.ru/863ea48e

15 DBOJTIOLIMS YEJIOBEKA bubnuoreka [JOK
(arTpOMOTEeHE3) https://m.edsoo.ru/863eac2¢c

16 JBwxymue cuibl (paxTopsl) bu6nuoreka [IOK
aHTPONOTEHE3a https://m.edsoo.ru/863ecad44

17 OCHOBHBIE CTaIMH 3BOJIOLIHI
YyelioBeKa

13 Yenoseuyeckue pacel U IPUPOIHbIE bu6nuoreka [IOK
aJanTaly 4€I0BEeKa https://m.edsoo.ru/863eaca2
O0001IEeHME 10 TEME

19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HU
Ha 3emiie»

20 DKOJIOTHs KaK HaykKa

21 Cpenpl 0OOUTaHUS M SKOJIOTHYECKHE bu6nuoreka [IOK

(baxTops

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



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

Abuotnueckue Qaxropsl. JIab.
paborta Ne 3. «Mopdonoruueckue
0COOEHHOCTH pacTeHUH U3 pa3HbIX

Bbubmunoreka LIOK

22 mecT obuTanusy. JIab pabora Ne 4. 0.5 https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha pOCT U pa3BUTHE
YEpEeHKOB KOJIeyca
bu6mmoreka [IOK
23 buorureckue paxToper https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomymsiuuy. [IpakTuueckas pabora
24 Ne 2 «IToncuéT mIoTHOCTH 0.5
MOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
)5 Coo01iecTBa OpraHu3MOB — bubmunoreka LIOK
OHOIIEHO3 https://m.eds00.ru/863eb46a
2 DKOJOTUYECKUE CUCTEMBI bubmuoreka [{OK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENIA YKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPaAMUJIbI. bubmmorexa [OK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa ’3xocucteM. Cykueccus
28 [IpupoaHbIe 3KOCUCTEMBI
29 AHTpPONIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rinobanpHas bu6nuoreka [IOK
3KOCHCTEMA 3EMITU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd 16
32 YenoeyecTBo B Onochepe 3emiu
33 CocylecTBOBaHHE TPUPOJIBI U bubnuoreka [JOK



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

yeJIoBeUeCTBaA https://m.edsoo.ru/863ebale
34 0000menne TeMsl «CooOr1iecTBa 1 1
SKOJIOTHYECKHAE CUCTEMBI»
OBHIEE KOJIMYECTBO YACOB I10O 34 25

[MPOI'PAMME



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

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

* buosnorus, 10 knacc/ Kamenckuii A.A., Kpukcynos A.E, [Taceunuk B.B
AO «M3narensctBO «lIpocBenienne»
* buonorus, 11 xknace/ Kamencknit A.A., KpukcynoB A.E, [laceunuk B.B AO «M3narensctBo «IIpocBemienne»
METOAUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
A.JO.Nonnera. A.B.Topranos. buonorus B cxemax u tabnumax IKCMO Mocksa. 2012 T
I'. . Jlepnep. buonorus. ITonuelii cipaBounuk 1yt noarotoBku k E I' O. M. Actpens 2012 ¢
I'otoBumcs k EI'D. Ob6mas 6uonorus M Jlpoda 2012 r
EI'D 2012 r. buonorust. M. Actpens 2012r
EI'D. O6mas 6uonorusi. KontponasHbie n3MeputenbHbie Matepuainsl M [Ipocsemenue 2012 ¢
N.P. MyxamemxanoB. Mactepckas yuutens « Tectsl, 3auetsl, onunonpocs! 10-11 kmace» M «BAKO» 2007 r
O6mas 6uonorusi: Yueonuk / Ilon pen. Korncrantunoa B.M.. - M.: Academia, 2018. — 704c

Boponmnos, H.H. buonorus. O6mas 6monorusi. 10-11 knaccel: YueOHuk 1151 001ieo0pazoBaTenbHbIX yupexxaeHuii: bazoserit yposens / H.H.
Boponnos. - M.: IIpocs., 2022. - 304 c.

Henima-Cuonunkas, M.A. OOmias u caHuTapHass MUKPOOHOJIOTHS ¢ TEXHUKOW MUKPOOMOJIOTHYECKUX HCCIIeoBaHuM: YueOHoe mocodue / MLA.

T A JloBkoga. [lonroroska k onmummnuaaam mo 6uonoruu 8-11 kimaccos. M Atipuc-nipecc 2011

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



www.informika.ru - anekTponHslii yueOHuk "buonorus” (Bep. 2.0 - 2000) u3 nuxiia "Obyuaronme SHIUKIONeUU". - Y4eOHbI Kypc,
KOHTpoJIbHBIE Bonpockl. (Kak moms3oBatbest - cM. "Tlomors".)

www.skeletos.zharko.ru - "OnopHo-aBurarenpHas cucrema gyenoneka'. O0pa3oBaTenbHBIN CAlT MO mpeaMeTy buonorus, Kype
UYenosek. CtpoeHue ckenera. Mplmeunast cuctema. Kak 3to padoraet. [Ipunoxenust: 2 CKeJISTHBIX SHIIUKIIONEIUH; IS YIUTENs -
YpOKH, J1abopaTOpHbIE, 6 TECTOB C OTBETAMHU.

www.biodan.narod.ru - "buo/lan" - buonorus ot Jlanel. HoBoctr 1 0630ps! o Ouonoruu, s3xonoruu. [Ipodaems! u Teopun. EcTh
TEMaTU4YeCKHe BBITYCKH, (poToranepen, 6norpaduu BEIUKUX YUCHBIX, CIIELICIOBAPb.

www.bio.lseptember.ru - qnsa yaureneit " uay Ha ypok buonoruun". Crateu no: borannke, 3oomoruu, buonoruu - Yenosek, OOmieit
OMOJIOruH, JKOJIOTHH.

www.bio.lseptember.ru - razera "buosnorus" (Mex1y BEIXOIOM OUY€PETHOIO HOMEPA T'a3eThl U MOSBICHUEM ITOJTHOTEKCTOBON BEPCUU
HOMEpa Ha caiiTeé yCTaHOBJIEH I'OJJOBOI MHTEPBAN)

www.kozlenkoa.narod.ru - Otor caiit Ko3nenko A.I'. - mpenogaBaTens u AJis MPEnoaaBaTesIeH, Uisl TeX, KTO YUUTCS CaM U YIUT
JOPYTHUX; OYHO U JUCTAHLIMOHHO, OMOJIOTHH, XMMHHU, APYTUM IIPEIMETaM - ¢ IOMOIIIbI0 KoMIbloTepa u HTepHeT.

www.nsu.ru brosorus B Bompocax u 0TBeTax - y4eHble HOBOCHOMPCKOTO AKaIeMIopo/iKa OTBEUAIOT Ha BOMPOCHI CTAPIICKIACCHUKOB.
www.nrc.edu.ru - "buonorudeckas kapTuHa Mupa' - paszies JeKTPOHHOTO yueOHrKa "KoHmenmm COBpeMeHHOT0 €CTeCTBO3HAHUSA' .
Konnenmun npoucxoxaeHus »u3Hu u Teopuu 3ostonu. (I[lepexon mo cepiike Ban3y "Janee...".)

www.filin.vn.ua - "®unuH" - WUTFOCTPUPOBAHHAS YHIIUKIIONEIUS )KUBOTHBIX. K COXKaIeHUIO HE BCe pa3/iebl TOTOBBL. ONUCaHUS U
¢dororpadun.

www.nasekomie.h10.ru "Hacexombie" O HaceKOMBIX JJIsI KOJILHUKOB - OMTMCAaHUE OCHOBHBIX BUIOB, PUCYHKH.
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